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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 30448 


PROCESSING 
REFER ALSO TO CITATION(S) 30482 


28652 Coal gasification as a problem in technology policy and as 
an option in energy policy. Ziegler, A. (Bundesministerium fuer 
Forschung und Technologie, Bonn-Bad Godesberg (Germany, 
F.R.)). Z. Energiewirtsch.; No. 3, 205-212(Sep 1978). (In German). 

The natural gas supply situation in West Germany, the invest- 
ment volume and the seasonal variation in gas demand all exclude 
the construction of large coal gasification plants. At the moment, 
there are only certain market niches for the application of this 
technology. 


28653 Energy from new sources. Crude oil, gas, and fuels on the 
basis of oil shales and coal. Weiss, G. Bergbau; 29: No. 5, 227- 
229(May 1978). (In German). 

This is a report on the efforts of the American mineral oil 
industry and the US government to extract synthesis gas and syn- 
thetic fuels from oil shales and coal. 


28654 "RUHR 100’ - Development on the basis of the Lurgi 
gasification process. Peyrer, H.P. (Ruhrgas A.G., Essen (Germany, 
F.R.)); Roebke, G. (Gesellschaft fuer Vergasung und Verfluessigung 
von Steinkohle G.m.b.H. (GVV), Essen (Germany, F.R.). Erdoel- 
Erdgas Z.; 94: No. 10, 362-367(1978). (In German). 

In the years 1955 to 1967 Steinkohlengas AG in Dorsten, 
West Germany, had the first commercial Lurgi pressure gasification 
plant producing town-gas. The ‘Ruhr 100’ gasifier is being developed 
on the basis of the Lurgi gasification process. The objectives of the 
Dorsten development work include: - increase of coal throughput 
rate by increase in process pressure to a maximum of 100 bar, - use of 
a wider range of feeder coal (grain size, caking properties), - reduc- 
tion in the amount of by-products. The pilot plant will be commis- 
sioned in April 1979. The tests which will be made under different 
Operating conditions are scheduled for a period of some 5 years. 


CARBONIZATION 


28655 Process for making coke from bituminous fines and fuels 
produced therefrom. Koppelman, E. US Patent 4,127,391. 28 Nov 
1978. Filed date 7 Sep 1977. 14p. 

A process for agglomerating bituminous fines into a usefu 
low-sulfur particulated fuel by subjecting the bituminous fines to an 
autoclaving treatment at a controlled elevated temperature and 
controlled high pressure for a period of time sufficient to convert the 
moisture and a portion of the organic constituents therein to a 
gaseous phase and to effect a controlled thermal restructuring of the 
chemical structure thereof, providing a solid agglomerated coke-like 
product and a by-product fuel gas. It is further contemplated that the 
bituminous fines feed material can be subjected to a preliminary 
mechanical separation treatment to extract some of the impurities 
therein prior to the autoclaving step. It is further contemplated that 
the feed material can comprise bituminous fines blended with up to 
about 50% by weight of particulated cellulosic materials, such as 
agricultural and forest waste materials, which similarily are convert- 
ed during the autoclaving treatment to a useful solid coke product. 


28656 High efficiency coke oven regenerator checker brick. 
Gerber, D.J. (to Koppers Co., Inc.). US Patent 4,108,733. 22 Aug 
1978. Filed date 25 Apr 1977. 10p. 

A coke oven regenerator checker brick is described which 
incorporates, with the principle of maximization of heat transfer, the 
ability to minimize pressure differential within such a regenerator, 
while providing facility of inexpensive manufacturing techniques. A 
coke oven checker of standard overall dimension incorporates wave- 
like corrugations, for maximum surface area exposure, and sufficient 
web thickness to enable manufacture by the conventional re-press 
method which is the most economical commercially available 
method for manufacturing refractory coke oven checker brick. 


28657 Heating carbonaceous particulate material. Nuttall, H.E. 
Jr. (to Occidental Petroleum Corp.). US Patent 4,108,732. 22 Aug 
1978. Filed date 3 Dec 1976. 12p. 

A method is described for mixing a stream of particulate 
carbonaceous material with another stream of particulate material in 
a reaction zone maintained substantially free of free oxygen. The 
method is especially useful for mixing a stream of particulate ag- 
glomerate carbonaceous material with a stream of particulate heat- 
supplying material to produce valuable gaseous, liquid and solid 
products. A number of apparatuses useful for mixing streams of 
particulate material in a reactor maintained substantially free of free 
oxygen are disclosed. 


28658 Coke production. Palumbo, L.; Colletta, A.; Giromella, 
G. (to Centro Sperimentale Metallurgico S.p.A.). US Patent 
4,108,731. 22 Aug 1978. Priority date 29 Nov 1973, Italy. 4p. 

Coke is produced with high yield and low sulfur by heating 
and drying ground coking coal at 200 to 300°C for 15 to 120 minutes 
in air, and then heating in two semicoking stages in nitrogen in 
fluidized bed reactors. The first semicoking stage is 400 to 600°C for 
10 to 60 minutes while the second is 800 to 1,100°C for 10 to 60 
minutes. Tar is condensed from the offgases of the first semicoking 
stage and the residual gas is divided and 15 to 95% recycled to the 
first semicoking reactor. Similarly, 15 to 95% of the offgases from 
the second semicoking reactor is recycled. The condensed tar is fed 
to the final coke-forming operation. 


28659 Foundry coke: the future. Gaunt, E. Foundry Trade J., 
Fossil Fuels Suppl.; 144: No. 3132, 13-15(2 Mar 1978). 

This article discusses the future availability of British coking 
coals and National Smokeless fuels coking capacity. 


28660 Early stages of coal carbonization: evidence for isomeriza- 
tion reactions. Chakrabartty, S.K.; Berkowitz, N. (Alberta Research 
Council, Edmonton, Alberta). ACS Symp. Ser; No. 71, 131- 
eae (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

Detailed study of the oxidation products obtained by reaction 
of preheated coals with sodium hypochlorite shows significant, 
though complex, changes in the yields of various benzene and 
toluene polycarboxylic acids. These observations can be accounted 
for by postulating a series of tran-anular bond formations at 170 to 
200°C and isomerization of benzylic carbon with formation of 
methyl-phenyl derivatives between 200° and 300°C. 


28661 Method and equipment for the continuous coking of coal. 
Bretz, G.M. (to Koppers Co., Inc., Pittsburgh, PA (USA); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 1,961,787/B/. 3 Nov 1977. 9p. (In German). 

The invention concerns the coking of coal on a chain grate 
where the coal is transported through a an externally heated coking 
chamber and is thus carbonized, the hot coke is then thrown into a 
collektor and quenched. This known method has the disadvantage 
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that tar is formed on the chain grate which impairs its functioning 
and must thus be painstakingly removed at certain intervals. Accord- 
ing to the inventions, dosed amounts of air or oxygen are added to 
the coal bed from below so that the tar accuring during coking is 
continuously burnt off the grate. Furthermore, due to the thus 
caused partial combustion, sufficient heat is hence supplied to the 
coal bed from below. The invention designs at the end of the chain 
grate a feeder with distributing device and at the other end a 
collector for the coke produced. The chain grate is surrounded by as 
double-walled combustion chamber. Below the chain grate are wind 
boxes for the dosed introduction of air or oxygen. 


28662 Theory of coking. Gryaznov, N.S.; Kopeliovich, L.V.; 
Nechaev, Yu.A. (East Sci-Res Inst of Coal Chem, USSR). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 11: No. 3, 85-90(1977). 

An account is given of ideas on the formation of coke--a high- 
molecular-weight carbonized product with a rigid three-dimensional 
structure. The main reaction of this process is thermal radical 
polycondensation, which is initiated by the thermal degradation of 
the organic matter of the material subjected to coking. During 
degradation a redistribution of hydrogen takes place, and, because of 
this, intermediate metastable liquid and gaseous products enriched 
with hydrogen are formed. The theory of the plastic state of coals 
and their caking, of the structuration and hardening of the plastic 
mass, and of the appearance of a stressed state of the semicoke 
during its transition into coke iillustrated by definite and functional 
relationships on the basis of which methods for solving a number of 
practical problems have been developed. 21 refs. 


28663 Results of an investigation of processes of obtaining shaped 
blast-furnace fuel by a method developed in the USSR. Privalov, V.E.; 
Gavrikov, V.V.; Erkin, L.I.; Nefedov, P.Ya.; Taits, E.M.; Grechani- 
chenko, G.M.; Matskevich, D.D.; Shchelkunov, F.S. (Ukr Inst of 
Coal Chem). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 3, 91- 
93(1977). 

The state of the problem of producing shaped metallurgical 
coke in the USSR and abroad is discussed. The expediency is shown 
of realizing a Soviet method of producing coke in industry which 
has been confirmed by experimental blast-furnace smelts with 100% 
replacement of layer coke by shaped coke. Investigations performed 
recently in all stages of the process have enabled the productivity of 
one production line to be increased, the technical design of the 
leading industrial plant for the production of shaped metallurgical 
coke for the Altai coke and by-product factory to be corrected by 
considerably simplifying the arrangement of the equipment and the 
individual stages of the process. The preliminary technical and 
economic indices of the domestic process for the production of 
shaped coke are given. 


28664 Theory and practice of the rational utilization of coals for 
the production of special types of coke. Makarov, G.N. (D.I. Mende- 
leev Moscow Inst of Chem Technol, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 3, 94-99(1977). 

The requirements for the quality of cokes used in various non- 
blast-furnace processes and some of the results of investigation 
performed with the aim of developing the optimum technology of 
obtaining such types of coke in ring furnaces by the method of the 
D.I. Mendeleev Moscow Institute of Chemical Technology are 
presented. The factors having the greatest influence on the proper- 
ties of the coke obtained are discussed. Examples are given to show 
the possibility of the wide use in metallurgical and other processes of 
coke from cheap coals in good supply and a saving of raw material 
for obtaining blast-furnace coke. 35 refs. 


28665 Ways of improving the method of producing shaped coke. 
Tyutyunnikov, Yu.B.; Speranskaya, G.V.; Fesenko, V.I. (Kharkov 
Inst of Eng Econ, Ukr SSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 11: No. 3, 100-103(1977). 

New directions of the improvement of the technology of 
producing shaped coke are considered. The desirability is shown of 
the separate heating of the components of the charge using noncak- 
ing coal as a solid heat carrier. The advantages of the heating of 
plastic coal moldings by a gaseous heat carrier with the thermal- 
oxidative pyrolysis of the coking products are described. The social 
and economic aspects of the problem of producing coke from gas 
and noncaking coals from open-cast mining are discussed. 11 refs. 


28666 Teplotekhnika i gidravlika koksovykh pechei. (Heat engi- 
neering and hydraulics of coke ovens). Smoilovskii, N.I.; Izraelit, 
E.M. Moscow, USSR; Metallurgiya (1977). 208p. (In Russian). 
Information is presented on the production of coke and the 
heating of coke ovens. A brief description is given of the structural 
features of modern coke ovens, basic ue. and control-sensing 
instruments. An examination is made of the effect that technological 
factors have on the system of coking. Recommendations are given 
for temperature conditions of coke ovens, the gas and air flow 
system in a coke oven, and the heating system of coke ovens. 
Methods are presented for achieving even heating of the coke oven, 
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regulation of gas and air flow for heating the ovens, and the basic 
principles for servicing a gas system. The book is intended for 
training personnel for servicing coke furnaces. 6 references, 47 
figures, 21 tables. 


28667 Ugli diya koksovaniya i effektivnost’ ikh ispol’zovaniya. 
(Coking coals and the efficiency of their use). Taits, E.M.; Davydov, 
V.P.; Leonov, A.S. Moscow, USSR; Nedra (1977). 159p. (In Rus- 
sian). 

An examination is made of ways of rationally using coals for 
the production of coke and carbon reducing agents. Substantiation is 
offered for the possibility of effectively using new methods of 
thermal processing of coal that would make it possible to produce 
high quality lump fuel from relatively inexpensive coal that is not in 
short supply. Promise is demonstrated for the production of special 
types of coke and carbon reducing agents from hydrogenous and 
abundant types of coal. The book is intended for engineering- 
technical peneaee in coal and coke—chemical enterprises, scientif- 
ic-research institutes, and can be used by students at mining and 
chemico—technological institutions of higher learning. 100 refer- 
ences, 21 figures, 64 tables. 


28668 Osnovy teorii koksovaniya. (Principles of the theory of 
coking). Gryaznov, N.S. Moscow, USSR; Metallurgiya (1976). 312p. 
(In Russian). 

The theory of coking is discussed and applied to the solution 
of practical problems in the production of metallurgical and other 
types of coke. A presentation is made of the theory of the plastic 
state and the sintering of coals, as well as the theory of coke 
formation. A mathematical description of the process's basic phe- 
nomena are given, as well as for the conditions for controlling the 
size and physical and physico-chemical properties of coke. Also 
given are the scientific bases for the batch method of coking in 
connection with its potential development, the blending of coal 
batches, their pulverization, compaction, thermal preparation, and 
continuous methods of producing fine-grained and formed coke. The 
book is intended for scientists, engineers, technicians, and students 
with fields of specialization in the technology of coal processing. 389 
references, 161 figures, 75 tables. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 28728, 29132, 29140 


28669 (FE—2579-19) Granular Bed Filter Development Pro- 
gram. Final report, Wade, G.; Wigton, H.; Guillory, J.; Goldbach, 
G.; Phillips, K. (Combustion Power Co., Inc., Menlo Park, CA 
(USA)). Apr 1978. Contract EF-77-X-01-2579. 265p. Dep. NTIS, PC 
A12/MF AOl. 

This is an intensive program to determine the scientific princi- 
ple upon which granular-bed filtration operates and to design and 
construct a Granular-Bed Filter (GBF) device which can be subject- 
ed to controlled cold-flow testing for verification of these principles. 
The objective is to generate the desired information on the cold-flow 
model for future application, correlation, performance prediction, 
and implementation on a second generation GBF hot-flow model. 
The scope of the cold-flow program incorporates: (1) theoretical 
analysis, in which the theories and mechanisms of the interaction of 
exhaust gases and granular media are studied and reduced to math- 
ematical expressions for computer simulation; (2) design and con- 
struction of the cold-flow model for parametric testing and correla- 
tion with the math model; (3) installation of a particle injection and 
sampling facility to enable controlled dust injection, particle sam- 
pling and analysis, and filter performance determination; and (4) 
evaluation of filter screen deposition phenomena and the effective- 
ness of various deposit-removing devices. 


28670 (IS—4634) Microstructure of coal. Quarterly technical 
progress report, October 1, 1978—December 31, 1978. Greer, R.T. 
(Ames Lab., [A (USA)). 1978. Contract W-7405-ENG-82. 60p. Dep. 
NTIS, PC A04/MF AO1. 

Microstructural studies of fine-sized coal leached with a hot, 
dilute solution of sodium carbonate containing dissolved oxygen 
under | remy show alterations of macerals and partial transforma- 
tion of pyrite to a ferrous sulfide (tentative identification). This 
inorganic phase reaction effects the desired sulfur removal. Organic 
sulfur reduction on a maceral level is being successfully demonstrat- 
ed by an electron microprobe direct organic sulfur determination 
technique through a comparison of analyses for the same type of 
macerals in control coal samples (unleached) and desulfurized coal 
samples (leached). 


28671 Hydrodesulfurization of coal and the like. Dondelewski, 
M.A. (to Coalmet Corp.). US Patent 4,127,390. 28 Nov 1978. Filed 
date 25 Aug 1977. 4p. 

A process for reducing the sulfur content of coal and the like 
by treatment with an queous sodium chloride solution at moderately 
elevated temperatures and pressures. 
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28672 Energy-saving system for coke oven gas desulfurization. 
Kawasaki Giho; 68: 81-83(Oct 1978). (In Japanese). 

KHI, in cooperation with Mitsui—Kozan Coking Industry 
Co., Ltd. (MKC), succeeded in developing an energy-saving system 
for coke oven gas desulfurization. This system is now in practical 
use. The system consists of a Vacuum—Carbonate unit and a waste 
heat recovery unit for which existing gas cooling unit is utilized 
without revamping and no additional facilities are required. All 
regeneration heat required in the Vacuum—Carbonate unit is recov- 
ered from COG. Consequently, both capital investment and operat- 
ing costs are greatly reduced. The commercial plant adopting this 
system started operation at MKC%s Kita—Kyushu works in July 
1977. 


28673 Process for removing sulfur from coal. Burk, E.H. Jr.; 
Yoo, J.S.; Karch, J.A. (to Atlantic Richfield Co.). US Patent 
4,105,416. 8 Aug 1978. Filed date 12 Apr 1977. 14p. 

A process for reducing the sulfur content of coal comprises 
the steps of: (1) contacting coal particles with an aqueous solution of 
iron complexing agent, and an oxidant to preferentially oxidize at 
least a portion of the sulfur in the coal; (2) contacting the oxidized 
sulfur-containing coal with at least one hydrogen donor material 
capable of transferring hydrogen to the oxidized sulfur-containing 
coal under conditions such that hydrogen transfer occurs; and (3) 
recovering coal products of reduced sulfur content. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 28810, 28847, 29556 


28674 Homogeneous catalytic hydrogenations of complex carbo- 
naceous substrates. Cox, J.L.; Wilcox, W.A.; Roberts, G.L. (Battelle 
Pacific Northwest Lab., Richland, WA). ACS Symp. Ser.; No. 71, 
186-203(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

Even though homogeneous catalytic hydrogenation has had 
considerable practical utility in the hydrogenation of specialized 
chemicals such as certain fats, oils and pharmaceuticals, its economic 
and technical utility in processing carbonaceous feedstocks such as 
coal, oil or their derived intermediates is very uncertain. We have 
seen that prehydrogenation of coal can significantly increase the 
amount of liquids obtained by pyrolysis compared to the unhydro- 
genated coal. It has also been shown that the hydrogenolysis of 
prehydrogenated coal produces less asphaltenes and more light oil 
and gas than the catalytic hydrogenolysis of the parent coal. Finally, 
it was shown that homogeneous catalytic hydrogenation can effec- 
tively increase the atomic hydrogen to carbon ratio of the carbona- 
ceous materials including coal and materials derived from coal by 
pyrolysis and solvent refining. Extrapolation of the experimental 
data indicates that homogeneous catalytic hydrogenation has consid- 
erable potential as a preliminary processing step for increasing the 
atomic H/C ratio over conventional methods for carbonaceous 
materials such as coal, and possibly oil shale and tar sands. The 
derived benefit from such a unit operation aside from the addition of 
hydrogen to these hydrogen-deficient materials is to increase the 
yield and quality of the products over that now obtainable by 
conventional processing techniques at such mild conditions. Yet 
another potential application of homogeneous catalytic hydrogena- 
tion is as an intermediate step in fuel processing or conversion 
schemes in which the H/C ratio is increased to produce a superior 
quality product. 


28675 Hydrotreatment of coal with AlCl;/HCI and other strong 
acid media. Low, J.Y.; Ross, D.S. (SRI International, Menlo Park, 
CA). ACS Symp. Ser.; No. 71, 204-214(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

In studies with mixtures of Lewis and Bronsted (proton) acids 
as catalysts, we have found that with hydrogen some mixtures 
convert Illinois No. 6 coal to fully pyridine-soluble products and 50/ 
50 mixtures of methane and ethane. The AlCl;/HCI system was 
studied most extensively, and it was found that at 210°C (410°F) and 
45 min residence time, about 70% of the coal was converted to a 
hydrogen-enriched, fully pyridine-soluble product and the remain- 
der, to methane and ethane. A 90 min or longer residence time 
yielded 50% gases. At 300°C (572°F), more than 90% of the carbon 
in the starting coal was converted to methane and ethane. Neither 
HCI nor AICls alone was effective; when used alone, either system 
yielded a solid product relatively low in pyridine solubility and 
depleted in hydrogen relative to the starting coal. Reaction runs in 
an autoclave fully lined with Teflon gave far better results than 
those in a Hastelloy C autoclave. A screening study of several acids 
at a 1/1 catalyst/coal weight ratio determined the order of effective- 
ness. 
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GASIFICATION 


REFER ALSO TO CITATION(S) 28784, 28785, 28790, 28812, 
28816, 28958, 28987, 29525, 29538, 29555, 29900, 31362 


28676 (AED-CONF—77-334-010) Influence of pressure on the 
steam gasification of coal. Feistel, P.P.; van Heek, K.H.; Juentgen, H. 
(Ruhrkohle A.G., Essen (Germany, F.R.)). 1977. 18p. (CONF- 
7709128—10). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Meeting of the deutsche gesellschaft fuer kristallwach- 
stum und kristallzuechtung e.V.; Stuttgart, F.R. Germany (28 Sep 
1977). 

This contribution is concerned with the thermodynamics and 
kinetics of gas - solid reactions. The influence of steam partial 
pressure in the range of 1 to 100 bar on the steam gasification 
process of coal and coke and on the composition of the gases 
obtained is investigated. For this purpose, thermodynamical calcula- 
tions for the heterogeneous equilibrium and for the homogeneous 
equilibrium in the gas phase are used on the one hand, and results 
from non-isothermal measurements in a differential reactor in the 
pressure range of | to 70 bar and in the temperature range of 300 to 
1,100°C on the other hand. The investigations demonstrate that one 
cannot achieve a marked increase in the conversion rate by increas- 
ing the steam partial pressure. However, it is possible, especially in 
fixed bed generators, to increase methane production by stepping up 
the pressure. The paper makes a contribution to the present efforts 
regarding the development of coal gasification processes important 
for gas production in the future. 


28677 (AED-Conf—77-565-005) State of coal gasification. van 
Heek, K.H. (Bergbau-Forschung G.m.b.H., Essen (Germany, F.R.)). 
1977. 39p. (In German). (CONF-771261—9). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

From Conference on coal gasification and hydrogenation; 
Essen, F.R. Germany (7 Dec 1977). 

The physical-chemical and engineering fundamentals of coal 
gasification are described; the industrial methods of gas production 
available today and the new developments are explained. Numerous 
methods have been suggested and been put into use for the technical 
performance. Today there are only practically 3 methods available 
for industrial use in which the gasification is carried out autothermal- 
ly with a steam—oxygen mixture in a fixed bed (Lurgi), in a fluidized 
bed (Winkler) and in a fuel-dust cloud (Koppers/Totzek). Most of 
the German gasification projects aim at a further development of the 
conventional techniques for operation at higher pressures, at improv- 
ing the efficiency and at expanding the coal basis. Coal gasification 
with nuclear heat aims to replace coal as the energy source by 
nuclear process heat and thus to make better use of coal, to avoid 
coal-specific emissions and to improve the efficiency as well as the 
profitableness of gasification processes. The main importance in the 
projects done in the USA is the production of methane by combina- 
tion of autothermal and allothermal steam gasification with methana- 
tion or/and with hydrogasification. Finally, gasification processes 
are developed for environmentally safe electricity generation in 
combination with the gas turbine process. The new developments 
should be technically ready for industrial use after 1985 whereby 
nuclear coal gasification will not be applied on a large scale until the 
nineties. 


28678 (AED-CONF—77-565-010) Further development of the 
LURGI pressure gasification process. Roebke, G. (Gesellschaft fuer 
Vergasung und Verfluessigung von Steinkohle m.b.H., Bottrop 
(Germany, F.R.)). 1977. 21p. (In German). (CONF-771261—8). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From Conference on coal gasification and hydrogenation; 
Essen, F.R. Germany (7 Dec 1977). 

As a further development of the LURGI fixed bed gasifica- 
tion process in the FRG, a pressure gas generator was newly 
conceived and a test plant planned whose building is to commence 
this year. The price development on the energy market enables the 
introduction of SNG (substitute natural gas) based on coal to move 
up and forces the development of improved methods to produce the 
latter. The following outstanding problems are to be investigated in 
the new test plants which are described here: (1) raising of the 
operational pressure to increase the methane content in the product 
gas; (2) possibility of using non-processed gas-flame coal and inerts 
from a wide range of transport; (3) splitting of raw gas and its 
conversion in coupled plants to improve the quality of the residual 
hydrocarbons in the raw gas; (4) reduction of the condensate and of 
the phenols present by suitable processing; (5) adaptation of the gas 
composition to the various uses (SNG, synthesis gas). 


28679 (AED-CONF—78-153-002) Development and research in 
the field of coal technology. Peters, W. (Steinkohlenbergbauverein, 
Essen (Germany, F.R.)). 1978. 28p. (In German). (CONF-7806131— 
1). Dep. NTIS (US Sales Only), PC A03/MF AO1. 
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From Meeting on coal and nuclear energy nuclear power and 
modern technologies of coal utilization; Essen, F.R. Germany (6 Jun 
1978). 

The coal conversion technologies: electric power generation, 
coal gasification, and coal liquefaction are discussed. The gas-turbine 
process with pressure gasification (Steag process) or with pressure- 
fluidized-bed firing are more closely described. Furthermore, the 
three basic types of autothermal coal gasification methods already in 
commercial operation are compared to one another. The solid bed 
gasification (Lurgi method), fluidized bed gasification (Winkler- 
gasifier) and dust gasification method (Kopper—Totzek process; 
Texaco process; Saarberg—Otto process) are —? explained. 
Finally, the chances of coal hydrogenation are 


28680 (ANL/FE—49622-18) Instrumentation and process con- 
trol for coal conversion. LeSage, L.G. (Argonne National Lab., IL 
(USA)). Apr 1978. Contract W-31-109-ENG-38. 49p. Dep. NTIS, 
PC A03/MF AOl. 

Work has been performed in several areas of coal conversion: 
updating the study of the state-of-the-art of instrumentation, devel- 
opment of mass-flow and other on-line instruments, process control 
analysis, and organization of the symposium on instrumentation and 
control for coal conversion. A Solids/Gas Flow Test Facility (S/ 
GFTF) under construction for instrument development, testing, 
evaluation, and calibration is described. The development work for 
several mass-flow and other-on-line instruments is described; acous- 
tic flowmeter, capacitive density flowmeter, neutron activation flow- 
meter and composition analysis system, gamma ray correlation flow- 
meter, optical vce and capacitive liquid interface level meter. 
These flowmeters are being developed for two-phase process flow 
lines of coal conversion plants. 


28681 (ANL/FPP/TM—117, pp 71-114) Fusion energy for al- 
ternate applications: considerations important to the selection of a 
synthetic fuel process. Blurton, K.F.; Camara, E.H.; Fejer, A.A.; 
Eler, J. (Institute of Gas Technology, Chicago, IL). Jan 1979. 

In Fusion energy for alternative applications: the generation 
of synthetic gaseous fuels. 

The IGT portion of the study has attempted to define the 
pressure and temperature requirements of coal gasification and high 
temperature electrolysis as a first step toward finding a good match 
for the high temperature heat produced by the fusion reactor. 
Ideally a low pressure (< 10 atm) application can be found so that 
the necessity of a high pressure heat exchanger can be avoided. If 
high pressures are a requirement, several approaches are possible. 
These include the use of rotating discs to separate the reactor from 
the high pressure, prestressed concrete, pebble bed heat exchanger; 
the use of an air heated boiler that offers the possibility of high 
thermal efficiencies; a gas turbine-driven steam compressor; and a 
steam heated boiler with an organic Rankine engine to boost the 
systems efficiency. In a consideration of the coal gasification process 
from a thermodynamic viewpoint, little incentive was found to 
produce temperatures greater than ~ 1200°C at pressures of ~ 10 
atm. However, when this same analysis was conducted in terms of 
the actual Hygas process, it was noted that pressures of ~ 60 atm 
are indeed required as input to the pipeline. A first look at the 
potential economic incentive for applying fusion energy to coal 
gasification was not very encouraging. Significant increases in coal 
prices would have to occur before there would be a clear cut 
incentive to use fusion for this application. The high temperature 
electrolysis assessment concluded that an efficient system could be 
developed if 1100°C steam was provided at a pressure of 60 atm. 
This high pressure requirement makes necessary the additions to the 
system of the complicating devices previously discussed. Future 
work by IGT will include an assessment of other possible matches to 
the process heat stream emanating from a fusion reactor. 


28682 (ANL/MSD/FE—78-9) Taphole cooling coil failure: 

Grand Forks Energy Technology Center fixed-bed slagging gasifier 

pilot plant. Failure analysis report. Danyluk, S.; Dragel, G.M. (Ar- 
onne National Lab., IL (USA)). Jun 1978. Contract W-31-109- 
NG-38. 19p. Dep. NTIS, PC A02/MF AO1. 

A 0.64-cm (0.25-in.)-OD Hastelloy G cooling coil that carries 
water and is used in controlling slag flow developed a leaking crack 
and large hole. The crack was intergranular and initiated at the OD 
where slag is solidified, in the region of the tube where the most 
severe deformation had occurred. The cracking is attributed to stress 
corrosion caused by precipitate or solute segregation to the grain 
boundaries and residual stresses caused by cold working and thermal 
cycling. The use of a Hastelloy C-276 replacement tube is recom- 
mended. This alloy has been found to be more resistant to intergran- 
ular stress-corrosion cracking than other high-nickel alloys. 


28683 (CONF-781018—) Third annual conference on materials 
for coal conversion and utilization. (National Bureau of Standards, 
Washington, DC (USA); Department of Energy, Washington, DC 
(USA); Electric Power Research Inst., Palo Alto, CA (USA); Gas 
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Research Inst., Chicago, IL (USA)). 1978. 649p. Dep. NTIS, PC 
A99/MF AO1. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 

The conference was held October 10—12, 1978, at the Na- 
tional Bureau of Standards, Gaithersburg, Maryland. The conference 
was sponsored by: National Bureau of Standards, Electric Power 
Research Institute, U.S. Department of Energy, and the Gas Re- 
search Institute. Separate papers were entered individually into EDB 
and ERA. (LTN) 


28684 (CONF-781018—, pp K.103-K.153) Refractory applica- 
tions in coal gasifiers. Bakker, W.T. 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Despite their low cost, refractories are essential for the satis- 
factory operation of a gasifier. Refractory linings are the only 
reasonable means to P ney: the pressure vessel and piping steels 
from the degrading effect of —_ temperatures and corrosive atmos- 
pheres in the gasifier. They also provide the low cost insulation 
needed to maintain the thermal efficiency of the gasifier and to limit 
the amount of oxygen — to drive the endothermic gasification 
reactions. Finally, the refractory liner must resist the corrosive and 
erosive nature of slags, solids, and gases present in the gasifier. Since 
the refractory liner is not a structural member, much larger material 
losses can be tolerated than is customary for metals. Designing with 
brittle materials is more complex than with ductile metals. There- 
fore, refractory lining design is largely based on experience, instead 
of science based engineering principles. Refractory practices in 
mature industries, such as the steel and petrochemical industries, 
have developed over many years. Development of refractory tech- 
nology and refractory product improvement went hand in hand with 
increasing furnace size and more severe operating conditions. Since 
the development of the synthetic gas industry is accelerated by 
government funding, scaleup to large size units will be much more 
rapid than in conventional industrial development. One can, there- 
fore, not entirely rely on field experience in pilot plants and related 
industries. One can also not rely on research initiated and funded by 
the refractories industry alone, since the potential payoff is too far in 
the future. DOE, therefore, initiated a refractory evaluation and 
engineering development program to generate the data needed to 
engineer the refractory linings of expected commercial size process 
vessels of the future. The scope and initial results of this effort are 
reviewed. 


28685 (CONF-781018—, pp K.231-K.265) High temperature 
corrosion of metals and alloys in coal conversion atmospheres. Perkins, 
R.A. (Lockheed Palo Alto Research Labs., CA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Stainless steels and high chromium heat resistant alloys will 
be used as critical components in process equipment for the gasifica- 
tion of coal. Typical components include gasifier internals (valves, 
pipes, thermowells, etc.), solids and gas transfer lines, cyclones, heat 
exchangers, and power recovery turbines. Materials in these compo- 
nents will operate over a broad temperature range of 588 to 1255°K 
(600 to 1800°F) in potentially corrosive and erosive environments. 
Components should have a useful life under these conditions of at 
least 20,000 h (2.32 years) to minimize time consuming and costly 
shutdowns. A review of materials performance in pilot plant oper- 
ations and laboratory tests to date indicates that a number of high 
chromium content stainless steels and heat resisting alloys may be 
able to meet these requirements. Comparatively few heat resistant 
materials failures have been reported for a considerable amount of 
operating time in pilot plants evaluating a wide range of gasification 
processes. The majority of these have been concerned with sulfida- 
tion and attack by sulfur rich atmospheres represents a challenging 
problem to the materials and corrosion industry. The current genera- 
tion of stainless steels and superalloys has been designed to resist 
high temperature corrosion in atmospheres of high oxygen activity. 
These materials rely on the selective oxidation of chromium to form 
protective oxide scales on external surfaces at the gas/metal inter- 
face. The metallic components in coal gasification process equip- 
ment, on the other hand, will be exposed at high temperature to 
atmospheres of comparatively low oxygen activity. There is suffi- 
cient evidence from a range of laboratory test and pilot plant 
Operating experience to indicate that under certain conditions of 
operation the majority of these materials are susceptible to severe 
and sometimes catastrophic attack by sulfidation. 


28686 (CONF-781018—, pp K.266-K.291) Physical properties of 
alloys in high-temperature gasification environments. Wells, C.H.; 
Lyle, F.F. Jr.; Diercks, D.R. (Southwest Research Inst., San Anto- 
nio, TX). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 
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This paper summarizes the state of the art of mechanical 
property characterization of materials systems for coal gasifier inter- 
nals. Four potential failure modes -- excessive plastic deformation, 
rupture under hydrostatic pressure, creep-fatigue-environment inter- 
action, and brittle fracture at lower temperatures — are discussed 
and the mechanisms whereby each may occur are reviewed. Current 
mechanical properties characterization programs at five laboratories 
are discussed and the latest available results from each are presented. 


28687 (CONF-781018—, pp I.3-I.7) Materials research for the 
clean utilization of coal. Task 4: failure prevention. Schneider, S.J.; 
Dobbyn, R.C.; Ondik, H.M. (National Bureau of Standards, Wash- 
ington, DC). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


A computerized data base of over 600 reported failures has 
been established and is continually being updated, refined and in- 
creased as additional failure reports are received. Separate informa- 
tion items addressing the same failure are collated when possible. In 
addition, direct contact with operating personnel at the various 
process locations and failure analysis laboratory staff has enhanced 
both the quality and the flow of information as well as assisting plant 
operators in problem solving. The Center produces sets of abstracts 
covering all reported incidences, sorted according to material, com- 
ponent type, failure mode and conversion process, or any combina- 
tion of these. 


28688 (CONF-781018—, pp I.8-1.15) Component performance 
and failure analysis. Danyluk, S. (Argonne National Lab., IL). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


This program provides timely failure analyses to pilot plants 
and part of the knowledge necessary for the rational choice of 
materials for new or replacement components. In-depth analyses of 
failure mechanisms are performed when appropriate. The failure 
analyses are catalogued, and the results and recommendations are 
relayed to the pilot plants, the National Bureau of Standards, and 
other laboratories. 


28689 (CONF-781018—, pp 1.16-1.19) Development and applica- 
tion of nondestructive test methods for coal conversion and utiliZation 
systems. Ellingson, W.A.; Shack, W.J.; Youngdahl, C.A. (Argonne 
National Lab., IL). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


This program includes the identification of areas in fossil 
energy plants where nondestructive examination techniques could 
help improve reliability, safety and efficiency, the development of 
such techniques through appropriate analytical and experimental 
programs, and the testing of the techniques on operating pilot plants 
and special test facilities for proof of operability and reliability such 
that they will be available for demonstration and commercial scale 
plants. After complete characterization, the techniques are trans- 
ferred to the industrial sector for commercialization and application. 
Nondestructive examination methods also provide a mechanism for 
determining in situ material response characteristics. One such exam- 
ple is the measurement of erosive wear rates of various materials 
under different exposure conditions. 


28690 (CONF-781018—, pp I.20-I.23) Inspection techniques for 
wear- and process-resistant coatings. McClung, R.W. (Oak Ridge 
National Lab., TN). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The first two years of the project were devoted to the 
selection and feasibility demonstration of methods to inspect plasma- 
sprayed ceramic and cermet coatings. These activities have been 
summarized and are reported in detail in the topical reports listed. 
We have investigated inspection methods for plasma-sprayed Co- 
CrAlY (alloy) coatings. The inspections required are: (1) detection 
of cracks and holes in the coating; (2) measurement of coating 
thickness from the coated side; and (3) detection of unbonds between 
the coating layer and the substrate. First priority has been given to 
as-sprayed coatings 0.005 to 0.020 in. thick. Coatings given post- 
spray thermal or mechanical treatment may be investigated as time 
permits. 


28691 (CONF-781018—, pp II.1-II.11) Program on materials for 
the gasification of coal. Schultz, C. (Metal Properties Council, Inc., 
New York). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 
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Coal gasification processes are alike in that all require the 
containment, under pressure, of extremely corrosive gas mixtures at 
elevated temperatures. These conditions exceed those imposed in 
commercial practice on metals heretofore. Portions of the process 
equipment expose materials to water solutions of corrosive gases. 
This materials testing program has been designed to determine 
which materials might be successful in such service. Following this, 
the program is directed to generating and assembling necessary 
engineering data on the successful materials. Some 61 alloys and 
coatings have been exposed in test facilities and coal gasification 
pilot plants. Some general and some unexpected results are reported. 
An elaborate test facility has been set up to determine the physical 
and mechanical properties of the more promising materials under 
simulated service conditions. 


28692 (CONF-781018—, pp II.12-II.14) Design of materials for 
use under erosion/corrosion conditions at high temperatures in coal 
gasification and coal combustion systems. Wright, I.G.; Herchen- 
roeder, R.B. (Battelle Columbus Labs., OH). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Experimental techniques were developed and used to examine 
the modes of failure of ten state-of-the-art alloys, each possessing 
specific properties expected to provide resistance to corrosion or 
erosion. Results from corrosion and corrosion—erosion tests have 
indicated that distinct regimes can be distinguished where erosion 
plays little part (deposition occurs), or where erosion plays a domi- 
nant part in the degradation. In the continuation of this program, the 
objectives are to obtain a closer definition of the threshold condi- 
tions for the erosion-dominated regime, since above this threshold all 
the alloys eroded at an unacceptable rate, and to determine the 
validity of the concept of a threshold value of kinetic energy of the 
impacting particles. The effectivenss of oxide scales in modifying the 
erosion behavior of alloys will also be determined, together with the 
importance of scale adhesion to the alloy, and of the strength (or 
hardness) of the alloy substrate on which the oxide is formed. In 
addition, the validity of current mathematical models for correlation 
of erosion rates with alloy properties will also be examined, using 
model materials for which relevant property data exist in the litera- 
ture. 


28693 (CONF-781018—, pp II.15-II.19) Corrosion behavior of 
materials in coal-conversion processes. Natesan, K. (Argonne Nation- 
al Lab., IL). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The work conducted under this subtask provides a rational 
basis for the extrapolation of corrosion rates as a function of tem- 
perature, alloy composition, and multicomponent gas environment. 
The results will also establish the influence of complex gas environ- 
ments on the uniaxial tensile behavior of Type 310 stainless steel, 
Incoloy 800, Inconel 671, and U.S. Steel Alloy 18-18-2. The experi- 
mental results are being used with computer models developed at 
ANL to evaluate the corrosion behavior of materials for application 
in specific components. An evaluation of corrosion-product stability 
for different commercial iron- and nickel-base alloys upon exposure 
to multicomponent gas environments indicated that sulfidation of 
structural materials is potentially the most severe process of material 
degradation in coal-conversion plants. Oxidation-sulfidation studies 
of model alloys of Fe—Cr-8 wt % Ni with 4, 12, and 22 wt % Cr 
were conducted at 750 and 875°C in multicomponent gas mixtures 
that contained CO, CO2, CH, He, and HeS. Uniaxial tensile data 
have been obtained on Incoloy 800, Type 310 stainless steel, Inconel 
671, and U.S. Steel Alloy 18-18-2 in an as-received condition and 
after 1000 h exposure to multicomponent gas environments at tem- 
peratures of 750, 871, and 982°C. 


28694 (CONF-781018—, pp II.20-I1.23) Erosion studies in coal 
conversion systems, Park, J.Y.; Shack, W.J. (Argonne National Lab., 
IL). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Room temperature erosion tests were performed in an ANL 
low temperature apparatus on Type 304 SS, Type 310 SS, 1015 
carbon steel, Incoloy 800, Alloy 671 and Stellite 6B using 60 wm 
AlOs particles with an impact velocity of 70 m/s and impingement 
angles of 15°, 20°, 25°, 45°, and 90° in an air environment. Steady 
state erosion rates (mass loss/mass impacted) were obtained as a 
function of the angle of impact for the different materials. These test 
results are intended primarily as benchmarks for the high tempera- 
ture erosion apparatus during room temperature test runs. Rank 
ordering for low and high angles of impact of the materials in terms 
of their erosion resistance in these tests is shown. 
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28695 (CONF-781018—, pp I1.24-I1.28) Correlation of the high- 
temperature behavior of structural alloys in coal conversion environ- 
ments with the components of the alloys of the corrosive environments. 
Wright, 1.G. (Battelle Columbus Labs., OH). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The statistical test design of this materials test consists of a 
complete factorial of alloy variables (nickel and chromium contents 
at three levels), temperature (1382, 1600, and 1800°F), pressure (500, 
1000, and 1500 psi), methane content (10 and 30%) and oxygen 
potential (three levels), which leads to 162 combinations. The sulfur 
level is fixed at 1% H2S. These combinations can be completed in 18 
runs in the test rig, a modified autoclave possessing three separately- 
controlled temperature zones, which allows all combinations of alloy 
test variables to be accommodated in each run. The main factorial 
experiment consists of four blocks of runs, each of which can be 
separately analyzed and used to modify the direction of the program. 
An initial exploratory run was made, using incremental time steps up 
to 1000 hours, under potentially the most carburizing conditions 
called for in the test design. In general, carburization was not a 
major mode of degradation of the 72 specimens except for a very 
few specimens. The rest of the specimens were degraded by an 
oxidation—sulfidation mechanism; sulfidation to produce outer 
scales rich in iron and nickel sulfides being predominant at the lower 
temperatures, and the formation of protective scales of Cr2O3 (or 
AlkOs) with penetration of the substrate by sulfide precipitates 
predominating at the higher temperatures. 


28696 (CONF-781018—, pp I1.29-II.31) Biaxial creep and fa- 
tigue of coal gasification materials. Horton, R.M. (Idaho National 
Engiieering Lab., Idaho Falls). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The results of the tests completed so far indicate that below 
about 1089K (1500°F) the biaxial stress rupture strength in CGA is 
at least 80% of the value in air. A plot of the biaxial stress rupture 
data for the tests in air showed the usual Larson—Miller parameter 
type behavior with the curves generally parallel to the average 
uniaxial curve for each alloy and displaced vertically depending 
upon whether the specimen alloy heat was stronger or weaker than 
the average. The completed tests in CGA are listed and compared 
with the values measured in air. The failure strains in CGA are 
generally similar to those measured in air except for H 188 in which 
the strain in air exceeded 10%. The 1255K (1800°F) tests in CGA 
have not been completed, but it is expected that corrosion will 
significantly reduce the stress rupture life at this temperature. 


28697 (CONF-781018—, pp II.32-I1.37) Sulfidation resistant 
alloy for coal gasification service. Perkins, R.A. (Lockheed Palo Alto 
Research Labs., CA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


An alloy demonstrating improved corrosion resistance was 
developed for service in coal gasification environments. The ferritic 
alloy, containing 16—18Cr, 4—6Al, 0—2Mo, and 0.5—1Hf, per- 
formed to program goals with respect to corrosion behavior and the 
goal of critical materials content was approached. Even with low 
alloying additions this alloy showed less attack in the MPC atmos- 
phere, under both atmospheric and high pressure, than commercially 
available stainless steels. The mechanism of corrosion resistance of 
this alloy was of particular value in striving for the goal of limited 
critical materials (i.e., low Cr and no Ni). This alloy is an alumina 
former which relies on the Hf additions to key the AlO; to the 
surface. As such, the Cr could be maintained at a low level and still 
form a protective oxide. The Al2Os; layer formed on these alloys was 
a virtually impervious barrier to both metal ion flux and O and S ion 
flux through the oxide for times in the thousands of hours. This 
oxide was also stable at oxygen pressures of < 10°* and sulfur 
pressures of 107° at 1255°K (1800°F). Hafnium additions were seen 
to be better than the rare earths as far as keying the Al2Os layer to 
the surface. The mechanical properties of the alloy were much 
improved over commercial ferritic steels in most areas. The alloy 
shows good commercial producibility. Several 10,000 Ib heats of 
Fe—16Cr—4.5Al—1Hf (or 0.5Y) have been produced by Allegh- 
any—Ludlum Steel Company. All of the heats have been rolled to 
thin sheet with no difficulty. The alloy is readily cast and hot 
working can be performed at temperatures of 1144 to 1255°K (1600 
to 1800°F) with ease. 


28698 (CONF-781018—, pp II.38-II.43) Corrosion chemistry in 
low oxygen activity atmospheres. Perkins, R.A. (Lockheed Palo Alto 
Research Labs., CA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 
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Alloys of Fe—Cr, Fe—Ni—Cr, Co—Cr, Ni—Cr, Fe—Cr— 
Al, and Ni—Cr—Al undergo a transition from the formation of 
protective oxide scales to nonprotective sulfide scales or slags with 
increasing sulfur activity (P/sub S2/ and/or decreasing oxygen activ- 
ity in H2/H2S/H2O atmospheres at 894 to 1366°K (1150 to 2000°F). 
The transition has been defined in terms of P/sub O2/ and P/sub S2/ 
as linear boundary between the formation of sulfide or oxide scales. 
Two different sulfide reaction products may be formed on the 
surface in the sulfide stable region dependent on sulfur activity. At 
low sulfur pressures near the M/MS phase stability boundary only 
the sulfide of chromium or, in some cases, a base metal - chrome 
sulfide spinel is formed. At high sulfur pressures well into the region 
where sulfides of the base metal are stable thermodynamically, only 
the sulfides of the base metals are formed on the surface. These are 
liquid slags, in most cases, and their formation results in greatly 
accelerated rates of attack. Within the range of gas compositions 
where the sulfides of the base metal can be stable, alloy stability and 
useful life are governed by the outward migration of base metal ions 
through a chromic oxide (or alumina) scale. Thermodynamic and 
kinetic considerations indicate that cobalt should be a preferred base 
for sulfidation resistant alloys whereas iron should not be particular- 
ly desirable. A significant contribution of this study was the demon- 
stration that highly protective chromic or aluminum oxide scales 
impervious to penetration by sulfur or carbon can be developed on a 
wide range of alloys under the right conditions. The most protective 
scales are those formed in the absence of sulfur or carbon on smooth, 
mechanically worked surfaces free of imbedded grit, and local 
defects including nonmetallic inclusions or phases in the alloy. 


28699 (CONF-781018—, pp II.44-II.45) Corrosion chemistry in 
low-oxygen activity atmospheres characteristic of gasified or incom- 
pletely combusted coal. Rapp, R.A. (Ohio State Univ., Columbus). 
1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


This research represents a fundamental study of the mecha- 
nisms important to the reaction of alloys in mixed gaseous oxidants 
at high temperatures. A series of seven binary Fe—Cr alloys ranging 
from 2 to 25% Cr were reacted at 950°C in gas mixtures of either 
CO/CO:2 or H2z/H2O/He2S under conditions such that CreOs (or 
FeCr20,) was the stable product and the formation of wustite was 
not favored. The morphological and kinetic responses of the alloys 
to these potentially carburizing or sulfidizing gases were studied and 
compared to thermodynamic expectations for the formation of the 
stable and metastable phases. The effect of the internal carburization 
or sulfidation of chromium on the critical chromium content re- 
quired for exclusive formation of a Cr2O3 scale was established. 


28700 (CONF-781018—, pp I1.46-11.49) Formation of protective 
layers on alloys in coal gasification environments. Bradshaw, R. 
(Sandia Labs., Livermore, CA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The corrosion of wrought 310 Stainless in the tests described 
is characterized by penetration of sulfur beneath a surface layer of 
Cr2Os3 and occasional melting due to sulfide formation. The addition 
of 2 to 3 w/o Ti prevents sulfur penetration by forming a protective 
layer of Cr and Ti oxides. The oxide layer on 310 + 3Ti is pore-free 
and adherent. The beneficial effect of Ti is not materially affected by 
either the existence of ferrite, in Fe—25 Cr—20 Ni—3 Ti alloys, or 
the presence of Mn and Si. The corrosion resistance of the fully 
austenitic version of 310 + 3 Ti, (Fe—22 Cr—23 Ni—3 Ti) was 
found to be equal to that of the 310-base alloy despite a lower Cr 
content. The effect of impurities was also negligible in the Fe—22 
Cr—23 Ni—3 Ti series. Ni—30 Cr—4 Ti was identified in prelimi- 
nary experiments as resisting sulfidation much more successfully 
than Ni—30 Cr. Additional tests in the MPC—IITRI gas mixture for 
longer times corroborated this result and verified that a variety of 
commercially produced Ni-base alloys with at least 20 w/o Cr and 1 
w/o Ti resist sulfidation much better than alloys of similar composi- 
tion but lacking Ti. These alloys include Nimonic 81, Pyromet 31, 
Incoloy 801, and Incoloy 825. Results of electron microprobe analy- 
sis of oxide layers on 310 + 3 Ti and Ni—30 Cr—4 Ti reveal that 
the ratio of Ti to Cr is in the range of 1:5 to 1:10. 


28701 (CONF-781018—, pp II.50-11.54) Weld overlay for corro- 
sion resistance in coal gasification systems. Sadowski, E.P. (Interna- 
tional Nickel Co., Inc., Sterling Forest, NY). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Procedures were established and overlaying on both sides of 
14” x 14” x 1” substrates was completed without difficulty. All 
weldments were defect-free when dy-cheked except two R139-SAW 
process weldments which had minor reparable defects. The 309- 
304L and FM72-304L weldments made with the GTAW-HW and 
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SAW processes were successfully given 180 degree side bend tests 
and were free from defects when cut slices were examined at 10X. 
Defects were observed after bend tests of a R139-304L weldment 
that initiated at gas-tungsten arc repairs of the original SAW process 
overlays. The remaining weldments have not been tested. In addition 
to the compositions of the filler metals and base plates, the composi- 
tions of the overlays were affected by: (1) the dilution of the filler 
metal by the base plate; (2) the percent recovery of the elements 
when transferred across the arc; and (3) the flux composition used 
with the SAW process. The percent dilution was measured on 16 
weldments and ranged between 8 and 33%, dependent upon the 
weld process, number of layers and filler metal compositions. 


28702 (CONF-781018—, pp II.55-II.56) Materials testing at the 
Hoe Creek in situ coal gasification site. Keefer, D.W. (Idaho Nation- 
al Engineering Lab., Idaho Falls). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Specimens of several alloys were exposed to the product gas 
stream from an in situ coal gasification site run by Lawrence 
Livermore Laboratory at Hoe Creek, Wyoming. Specimen materials 
included mild steel, low alloy steel, stainless steels, high nickel 
alloys, and cobalt alloys. On some specimens, weld beads were laid 
down. Where possible, the weld bead had the same composition as 
the specimen. When this was not possible, either a fusion weld was 
run or weld metal used in commercial applications was used. Two 
racks of specimens were exposed, one with specimen surfaces paral- 
lel to the gas stream, the other with specimen surfaces at 45° to the 
stream. After only 60 hours of exposure to the gas stream, which 
flowed at 60 to 90 m/s at about 680 K, the 45° specimens were found 
to be severely eroded. Erosion was most evident downstream of any 
protrusion which caused gas turbulence. For example, erosion oc- 
curred on the downstream of any protrusion which caused gas 
turbulence. For example, erosion occurred on the downstream side 
of weld beads and downstream from overlaps in the beads. Because 
of the generally severe attack of the specimens, little information 
was gained on the relative resistance of the different alloys to erosive 
attack. No corrosive effects were observed. Particulate matter 
scraped from the specimen holders was examined by scanning elec- 
tron microscopy. A wide range of particle sizes and morphology 
was observed. Elemental analysis by the energy-dispersive x-ray 
technique showed the particles to have high Si and Ca contents. The 
appearance and composition of the particles are consistent with shale 
often found associated with Wyoming coal. 


28703 (CONF-781018—, pp I1.57-II.61) Mechanism of corrosion 
of structural materials in contact with coal chars in coal gasifier 
atmospheres. Douglass, D.L. (Univ. of California, Los Angeles). 
1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Corrosion of alloys by char is much more severe than corro- 
sion in just a coal gasifier atmosphere. The corrosion by char results 
in massive sulfidation, whereas corrosion in the coal gasifier atmos- 
phere causes both sulfidation and oxidation, depending upon the 
alloy, atmosphere, and temperature. Corrosion by the char results in 
a thick, non-protective scale consisting of the less stable sulfides 
(generally, iron and nickel sulfides) and a zone of internal attack 
subjacent to the external scale. The internal attack generally involves 
the formation of the more stable sulfides such as chromium sulfide. 
Examples of the microstructures of the scales and internal attack 
zones are shown. No evidence of carburization has been observed. 
The corrosion kinetics are nearly linear with time, although some 
alloys show a slightly decreasing rate. The corrosion rates are 
markedly influenced by the frequency with which the char is replen- 
ished. Sulfur is depleted from the char during corrosion, and thus the 
more often new char is used, the higher the corrosion rate. A char- 
quantity effect exists in addition to the char-depletion effect. Oxida- 
tion does not occur as long as the char contains sulfur. If the sulfur is 
completely reacted, the gas composition in equilibrium with the char 
will shift from the sulfide region in an oxygen—sulfur—metal stabil- 
ity diagram into the oxide region. Such a shift will enable the sulfide 
to oxidize slightly to oxides of the respective metals. This phenom- 
enon is not expected to occur in a coal gasifier in which char would 
be continuously replenished. The most corrosion-resistant alloy in 
coal gasifier atmospheres, Inconel 671, is the worst alloy in high- 
sulfur chars. 


28704 (CONF-781018—, pp II.62-II.66) Development of coat- 
ings for corrosion/erosion protection of internal components of coal 
gasification vessels. Stevens, W.G. (Solar Turbines International, San 
Diego, CA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 
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Plasma spray deposition of MCrAl( X ) multilayer coatings 
was selected as the principal means of applying protective coatings 
to the internal components of coal gasifiers. Based on previous work 
the eight MCrAI(X) coating systems listed were deemed to provide 
the best chemistries for mitigating the corrosive attack of the high 
Btu coal gasifier. The recent developments in the controlled compo- 
sition reaction sintering process for overlay coating formation permit 
the multilayer deposition of these MCrAI(X) materials which, on 
subsequent heating, interdiffuse and form a denser and more corro- 
sion-resistant material than the original plasma sprayed material. To 
test the protection offered by these eight coating systems, a simulat- 
ed coal gasifier environment was produced by partial immersion of 
these eight coatings on 304 and 310 stainless steel and Incoloy 800 in 
coal char and exposing them to a flow of high Btu gas percolating 
through the char at 980°C for 55 hours. In general, the coatings with 
elemental aluminum in the top outermost layer did not survive this 
corrosion test; the remaining systems, where the aluminum was 
prealloyed, were much more adherent. Also, the cobalt-containing 
coatings were more resistant than their nickel counterparts. A ther- 
mal cycling test has recently been completed in the simulated 
environment. This particular test demonstrated the need for post 
coating annealing to ensure adherence to the substrate during the 
thermal cycles of coal gasifier operation. 


28705 (CONF-781018—, pp II.67-II.72) Development of coat- 
ings for corrosion/erosion protection of internal components of coal 
gasification vessels. Packer, C.M. (Lockheed Palo Alto Research 
Labs., CA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Extensive screening tests have been conducted with 
MiCrAIM2 coating compositions and with these compositions dilut- 
ed with 310 stainless steel. The results show that both CoCrAlHf 
and FeCrAlHf coatings have excellent potential for protecting stain- 
less steel. All the compositions containing either Cr or Fe as the Mi 
element demonstrated their effectiveness in protecting the substrate 
and in producing a thin, continuous and adherent Al,Os protective 
scale. Slurry furnace fusion coatings can be produced to meet 
program goals in so far as corrosion resistance is concerned. Fur- 
thermore, the coatings are uniform and reproducible and provide 
good coverage over complex shapes. The coatings, however, have 
required fusion temperatures of 2100 to 2300°F and lower fusion 
temperatures would be desirable. Some improvement was made by 
the use of fluxing agents, but fusion heat treatment temperatures 
remained somewhat high. From a producibility viewpoint both 
flame and plasma spraying processes showed the capability of depos- 
iting coatings appropriate for program requirements. However, from 
a performance point of view, on the other hand, there are limitations 
to these processes. In general, coatings produced by both processes 
exhibited porosity and a lack of a sound metallurgical bond to the 
substrate. A review of slurry and plasma and flame spray processes 
led to the conclusion that sound, well bonded coatings could be 
produced through post-deposition surface heat treatment such as 
that provided by laser techniques. These techniques provide high 
energy densities at the surface for very short times and therefore 
have the capability of melting only a relatively thin surface layer. An 
extensive study of laser process variables as well as evaluation of the 
performance of laser-fused coatings has shown that indeed effective 
coatings with scale-up potential can be produced. 


28706 (CONF-781018—, pp III.1-III.3) Design properties of 
steels for coal conversion vessels. McCabe, D.E. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


To determine the susceptibility of the materials to environ- 
mentally enhanced subcritical crack growth under sustained load, 
the K/sub Iscc/ values are determined. Here, conventional test 
method evaluation is made using specimens having self contained 
loading systems. The typical exposure time requirement is approxi- 
mately six months. An accelerated method of K/sub Iscc/ determi- 
nation, termed the rising load test, is also employed here for screen- 
ing a range of metallurgical and environmental conditions. Rising 
load tests have been made at room temperature and at 588°K 
covering the full range of pressurization up to 24.1 MPa. Environ- 
mentally enhanced subcritical crack growth is positively identified at 
room temperature and K/sub Iscc/ values from the rising load test at 
room temperature are presented. Unusual material behavior was 
observed for rising load tests conducted at 588°K (600°F) at envi- 
ronmental pressures of 5.5 MPa (800 psi) and 10.3 MPa (1500 psi). 


28707 (CONF-781018—, pp III.4-III.6) Fracture mechanics and 
surface chemistry studies of steels for coal gasification systems. Wei, 
R.P.; Simmons, G.W. (Lehigh Univ., Bethlehem, PA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 
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Studies are in progress to identify conditions for inhibition 
and for enhancement of embrittlement of 2-1/4 Cr—1 Mo (ASTM- 
A542, Class 2) steel in constituent gases found in coal gasification 
environments. Primary —— is being placed on the studies of 
individual gases Hz, HzO and CHg, as well as on the mixtures H2/ 
H2S, H2/H2O, H2/CHs and H2/CO/COz. The principal goal of this 
research is to establish correlations between thermodynamics, kinet- 
ics and mechanisms of surface reactions in these gases and gas 
mixtures and fatigue crack growth response. Auger electron spec- 
troscopy, x-ray photoelectron spectroscopy and profiling by com- 
bined spectroscopic analysis and ion etching are being used to study 
the details of the kinetics and chemical changes associated with the 
surface reactions of the referenced gases with iron single crystals and 
2-1/4 Cr—1 Mo (A542) steel. A vacuum interlock, with an isolated 
reaction chamber, has been designed and constructed to permit 
studies of reactions at high temperatures and pressures without 
contaminating the spectrometer and to allow transfer of the ed 
mens between the spectrometer and reaction chamber. Results have 
been obtained for the kinetics and chemical changes involved in the 
reaction of H2O and H2S with iron and 2-1/4 Cr—1 Mo (A542) steel. 
Fatigue crack growth experiments have been carried out in vacuum 
(< 10~®Pa), dehumidified argon, air (with relative humidity of 40 to 
60 pct at room temperature), water vapor (at 1.3 kPa), and dehumidi- 
fied hydrogen (at 133 kPa) over a range of AK values from 20 to 65 
MPavV m to provide baseline data. 


28708 (CONF-781018—, pp III.10-III.16) Materials for the 
clean utilization of coal. Task 1: metal corrosion. Schneider, S.J.; 
Smith, J.H.; Ugiansky, G.M.; Johnson, C.E. (National Bureau of 
Standards, Washington, DC). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The constant strain-rate test has been shown to be a viable 
technique for stress-corrosion cracking (SCC) testing of alloys in 
gaseous environments. The test was used to examine alloys and 
environments relevant to coal gasification systems. Austenitic stain- 
less steels, Types 310, 310S, 347, and ferritic stainless steel, type 446, 
were tested along with Incoloy 800 and Inconel 671. The test gases 
used consisted of He, Ar, H2S plus steam, HeS saturated at 23°C 
with H2O vapor, and gaseous mixtures of CO, CO2, H2, CHs, H2S, 
and H2O. Coal gasification candidate materials of stainless steel (SS) 
Types 310, 310S, and 347 and nickel alloy 800 were initially tested at 
540°C, over a range of strain rates from 10~* to 10~’/s, in an 
environment of He and in corrosive environments of H2S plus steam 
and H?S saturated at 23°C with H2O vapor. The coal gasification 
candidate materials Types 310, 310S, 347, and 446 stainless steels, 
and nickel alloys 800 and 671 were tested in simulated coal gasifica- 
tion environments at temperatures of 450°C and 600°C at a strain 
rate of 10° °/s; they were also tested in an environment of ultra-pure 
He at the same temperatures and strain rate. A test method based on 
fracture mechanics was developed to accurately characterize materi- 
als subjected to elevated temperature stress-corrosion cracking. 


28709 (CONF-781018—, pp III.17-I11.19) Low alloy steels for 
thick wall pressure vessels. Zackay, V.F.; Parker, E.R. (Univ. of 
California, Berkeley). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Through interactions with industry, other researchers and a 
thorough review of the literature, design criteria for the thick 
section steel for the gasifier pressure vessel have been established. 
These criteria are serving as the basis for composition modification 
of existing commercial steels. Appropriate cooling rates for slab 
thicknesses and cooling processes of interest were determined and 
used to program an induction furnace capable of following these 
histories. The validity of this simulative technique has been verified 
using commercial thick section steels. The properties of three com- 
mercial steels were measured to establish a property baseline for the 
developmental tasks of the program. The initial studies have been 
aimed at modifying two commercial, code-acceptable steels to meet 
the design requirements in the anticipated thickness 8” to 12”. 
Considerable improvements in strength and/or toughess were noted. 
To weigh the benefits of these steels, cost penalties were also 
checked. This change in cost for these new alloys was modest for 
the increased reliability. 


28710 (CONF-781018—, pp III.34-III.41) Evaluation of the frac- 
ture toughness of candidate steels for pressure vessels for coal conver- 
sion systems. Canonico, D.A. (Oak Ridge National Lab., TN). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The 2-1/4 Cr—1 Mo steel in this investigation is from a 2.54 
cm (1 in.) thick plate that is similar to SA 387 Grade 22 Class 2 steel. 
This steel from a | in. plate is being heat treated in order to simulate 
the properties of various depth locations in thick 203 to 305 mm (8 to 
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12 in.) plate. The thermal history at the various depth locations is 
being simulated by the DATA TRAK. There is a considerable drop 
in the yield and ultimate tensile strength after tempering. Subjecting 
the steel to a simulated postweld heat treatment (PWHT) resulted in 
a still greater loss of strength. The Cv results are considerably 
improved by the PWHT. As is well known, the response of various 
steels to hydrogen attack is represented by Nelson diagrams which, 
for each steel, represent a temperature-hydrogen pressure regime 
where attack has not been observed. If we make the assumption that 
an alloy steel will be attacked at the same pressure of methane as an 
unalloyed carbon steel, then we may use the calculated carbon 
activities to predict the Nelson curve for alloy steels based upon the 
curve for an unalloyed steel. This result is compared in Fig. 2 to the 
published Nelson curves for the alloys. While the excellent agree- 
ment between our calculations and the Nelson curves for alloy steels 
must be taken to be fortuitous in some measure, we take this result as 
confirming the generally accepted conclusion that it is the reduced 
activity of carbon due to the formation of more stable carbides 
which accounts for the increased resistance of alloy steels. 


28711 (CONF-781018—, pp III.45-III.48) Development of auto- 
mated welding processes for field fabrication of thick-walled pressure 
vessels: electron beam method. Weber, C.M. (Babcock and Wilcox 
Co., Alliance, OH). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


It was shown experimentally that with electron beam welding 
no demagnetization of the plates is required or necessary to permit 
proper fusion. 2-1/4 Cr—1 Mo plates cannot possess a r@sidual 
magnetic field strong enough to displace the electron beau., and 
hence the fusion zone, within the metal. Welds were made in steel 
specimens containing a magnetic field of a strength equal to the 
maximum residual magnetic field strength of 2-1/4 Cr—1 Mo (300 
gauss). No displacement of the fusion zone was observed. Within the 
metal, the electron beam can be thought of as operating in a 
magnetic void. Above the metal, however, where the electrons of 
the electron beam proceed toward the weld joint, the presence of a 
relatively small (1 gauss) magnetic field is sufficient to cause improp- 
er weld placement. To eliminate this potential condition, a magnetic 
shield for protection of the electron beam was designed, fabricated, 
and tested. The magnetic shield should be used if the magnetic field 
strength between the electron gun and the weld joint is greater than 
about | gauss. Experimental welds have been made on 6” thick plate 
to develop the partial penetration (4” or greater) welding proce- 
dures. Several difficulties have been encountered most of which 
have been satisfactorily resolved. 


28712 (CONF-781018—, pp IV.1-IV.5) Materials research for 
the clean utilization of coal. Task 2: ceramic deformation, fracture and 
erosion. Schneider, S.J.; Wiederhorn, S.M.; Fuller, E.R. Jr.; Bu- 
kowski, J.M.; Robbins, C.R.; Roberts, D.E. (National Bureau of 
Standards, Washington, DC). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The extreme temperature-pressure conditions and corrosive 
environments of coal gasification processes present major new prob- 
lems for mechanical property measurements. Equipment capable of 
mechanical property measurements at elevated temperatures and 
elevated pressures and in the presence of various mixtures of gaseous 
environmental components has been designed and constructed. The 
room temperature flexural strength has been measured for a high- 
alumina (94%) refractory concrete after exposure to simulated coal 
gasification environments. Room temperature flexural strength was 
not affected by exposure under these test conditions. A study was 
also undertaken to examine the hot flexural strength, both before and 
after hydrothermal exposure, of two low-alumina refractory con- 
cretes. These low-alumina refractory concretes exhibited a hot flex- 
ural strength after hydrothermal exposure that was 2 to 3 times 
greater than normally cured refractory specimens. Room tempera- 
ture x-ray diffraction analysis indicated the improved mechanical 
properties after hydrothermal exposure are related to the reaction of 
free silica contained in the low-alumina refractory concretes with the 
calcium aluminate phases in the cement at approximately 300°C to 
form a hexagonal anorthite phase. The hexagonal anorthite phase 
forms a strong, continuous structure of small crystallites that perme- 
ate the refractory matrix, and accounts for its high strength. 


28713 (CONF-781018—, pp IV.6-IV.12) Materials research for 
the clean utilization of coal. Task 3: chemical degradation. Schneider, 
S.J.; Mauer, F.; Brower, W.; Hastie, J. (National Bureau of Stand- 
ards, Washington, DC). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The pressure vessel for x-ray diffraction studies of castable 
refractories in simulated coal gasification environments has been in 
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operation since September, 1977. A recent series of experiments in 
which a bar of high alumina neat cement was heated in steam 
provide an excellent example of how the in situ method can be used 
to study reactions affecting the mechanical properties of castable 
refractories. The hydration to form boehmite and the subsequent 
dissociation of this hydrate at higher temperatures were of particular 
interest. Boehmite acts as a bonding phase and provides substantial 
strength to the matrix of the refractory. When this phase decom- 
poses, the flexural strength decreases by a factor of ~ 5 and the 
erosion rate increases by a factor of ~ 10. The high pressure 
viscosimeter is operational and has been used for preliminary mea- 
surements on a low melting iron silicate slag. The results are plotted 
against temperature in degrees centigrade. Development of a tran- 
spiration mass spectrometric method for analysis of high pressure- 
high temperature atmospheres representative of coal gasifier envi- 
ronments has continued. A capillary probe was successfully devel- 
oped and tested for its ability to sample equilibrium vapors of NaCl 
and Na2SO, as well as the vapor composition of a sodium calcium 
silicate melt. Multicomponent equilibria thermodynamic calculations 
were also made for the silicate system and the results compared with 
the experimental data. The absence of thermodynamically predicted 
NaCl and NaOH in the experimental mass spectrum indicates a non- 
equilibrium vaporization for the system. 


28714 (CONF-781018—, pp IV.13-IV.17) Testing and develop- 
ment of refractory linings for coal gasification process equipment. 
Heystek, H.; Sadler, L.Y. III. (Bureau of Mines, University, AL). 
1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Steam is the most aggressive gaseous component of the coal 
gasifier environment toward the refractories tested. High-alumina 
refractory concretes made from tabular alumina aggregates and 
high-purity cements lose strength when exposed to steam-containing 
atmospheres at 1,000 psi and temperatures of 760°C and above. 
These strength losses are associated with marked increases in alumi- 
na grain size, but no change in the mineralogy. Refractory concrete 
made from intermediate-purity alumina aggregate and high-purity 
cement has somewhat higher strengths after exposure. These 
strength gains are characterized by the development of a structure of 
interlocking grains. Brick containing 45 to 60 percent alumina shows 
adequate resistance to both high- and low-Btu gasifier environments. 
Some phosphate-bonded high-alumina concretes are unaffected in 
coal gasifier environments, while others gradually lose strength 
under the same conditions. Silicon carbide refractories are aggres- 
sively attacked (converted to silica) by gasifier atmospheres contain- 
ing high partial pressures of steam. At hot-face temperatures (900 to 
1,100°C), changes in the strength of CA-bonded concretes in the 
coal gasifier environment are rapid, with changes reaching comple- 
tion after 150 hours, in most cases. Addition of up to 5 percent 
reactive silica to high-alumina refractory concrete (tabular alumina 
aggregate) or substitution of intermediate-purity CA cement for 
high-purity cement does not improve resistance to steam-containing 
atmospheres of 90+ percent alumina concrete. Silica loss, due to 
gas-phase transport, from intermediate alumina refractory concrete 
containing high-purity cement is negligible in high pressure high-Btu 
coal gasifier atmospheres below 1,000°C. 


28715 (CONF-781018—, pp IV.18-IV.20) Chemical and physical 
stability of refractories for use in coal gasification. Day, D.E. (Univ. 
of Missouri, Rolla). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Cement-bonded castables show the most chemical reaction 
with both the DOE and CO-steam atmospheres. In dense, high and 
intermediate alumina, and insulating castables, the principal reactions 
in saturated atmospheres (below 700°F) consist of the cement-bond 
phases reacting with CO and H2O (steam) to form CaCO; and 
boehmite. In unsaturated (1000°F) atmospheres, only CaCOs is 
formed. The formation of boehmite significantly increases (by at 
least a factor of two) the flexural strength of high and intermediate 
alumina castables and is directly dependent upon the percent satura- 
tion of the atmosphere. All chemical reactions were found to be 
essentially completed within ~ 10 days. No significant difference in 
chemical reactivity was noted between the different commercial 
calcium aluminate cement used in the refractories nor the different 
commercial or laboratory prepared castables. The presence of SiO. 
in the high and intermediate alumina castables usually seemed to 
have a beneficial effect on the flexural strengths, especially in 
unsaturated atmospheres. The flexural strength of dense, high alumi- 
na, phosphate-bonded ramming mixes was relatively unaffected by 
the test conditions, except in saturated atmospheres, where a signifi- 
cant reduction in the flexural strength occurred. Cement-bonded 
castables, particularly of the alumino-silicate type, show current 
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promise for use in either saturated or unsaturated atmospheres where 
the CO/H20 ratio is < 1. 


28716 (CONF-781018—, pp IV.21-IV.24) Selection of refractor- 
ies for slagging gasifiers. Kennedy, C.R.; Poeppel, R.B. (Argonne 
National Lab., IL). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Nine 500 h corrosion tests using simulated coal ash slags have 
been conducted at ~ 1500°C with oxygen partial pressures of ~ 
10-* Pa. Of the ~ 50 refractories subjected to both basic and acidic 
slags under non-cooled conditions, the best corrosion resistance (0 to 
2 mm loss) was exhibited by a fused-cast chrome-spinel brick. 
Sintered magnesia—chrome and alumina—chrome specimens also 
performed reasonably well (~ 5 to 10 mm loss). Fused-cast and 
sintered AloOs refractories suffered considerable attack (~ 20 mm), 
and the two types of silicon—carbide brick tested suffered complete 
attack when not cooled (65 mm). Corrosion tests were also conduct- 
ed on water-cooled refractories. In a test with an acid slag, three 
silicon—carbide refractories with different bond systems exhibited 
little attack (1 to 7 mm loss for full-length bricks) under the high 
heat flux conditions induced by water cooling. However, substantial 
corrosion (15 to 30 mm) occurred when these silicon—carbide 
refractories were exposed to a basic slag. Water-cooled alumina— 
chrome refractories (both sintered brick and ramming mixes) have 
also demonstrated excellent resistance to attack (1 to 5 mm loss for 
full-length bricks) by acidic slags, with the corrosion resistance 
increasing with the chromia content. The primary reaction product 
of alumina, alumina—chrome, magnesia—chrome, and chrome- 
spinel refractories exposed to acidic slags was found to be a complex 
spinel of varying composition. 


28717 (CONF-781018—, pp IV.25-IV.29) Investigation of CO 
disintegration of refractories in coal gasifiers. Brown, J.J. Jr. (Virgin- 
ia Polytechnic Inst. and State Univ., Blacksburg). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Refractory samples were reacted in stainless steel vessels at 
500°C and atmospheric pressure for 100 h with a total gas flow of 5 
1/h. Samples of all three refractory compositions containing 0, 0.5, 
1.0, 1.5, and 2.0 wt % (iron equivalent) of Fe and FeO; were 
examined. Small additions of Fe cause disintegration in all refractor- 
ies when exposed to pure CO for 100 h; FeO; additions are much 
less destructive. Using the pure CO exposure results as a baseline, it 
was found that He and H2S additions are effective retardants, except 
in the case of the 90+ wt % AlO; ramming mix where H2S was 
found to greatly accelerate the CO disintegration. CO. and NHs3 
additions were found to generally retard the disintegration a small 
amount. The particle size of the iron impurity has also been found to 
be important in determining the rate and type of disintegration. 


28718 (CONF-781018—, pp IV.30-IV.32) Determination of the 
mechanisms and rate of alkali transport in typical coal gasification 
processes. Lewis, G. (Univ. of Missouri, Rolla). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The calculations of the effective relative transport rate for 
selected potassium and sodium compounds are complete. Thermal 
analysis (weight loss) experiments using an undersaturated DOE 
atmosphere have been made on selected alkali compounds in a 
Mettler Thermoanalyzer. Significant modifications to the apparatus 
have been made to allow operation under reducing conditions. The 
experiments are presently limited by severe deterioration of the fused 
silica Mettler furnace after alkali transport has been observed. The 
rate of transport versus temperature data for the Mettler Thermoan- 
alyzer experiments on K2SQ, and KCI show very good agreement 
with data taken from the literature. Potassium carbonate and potas- 
sium silicate (K:Si::1:2.5) could not be vaporized at the maximum 
temperature (950°C) obtainable with the apparatus used. A thermal 
transport furnace system has been constructed in order to avoid the 
materials problems associated with the Mettler system and has 
performed satisfactorily to date at atmospheric pressure and at 
temperatures up to 1000°C. A high pressure (= 1000 psia), high 
temperature (= 800°C) transport furnace system has been designed, 
tested, and is currently being operated on a nearly full-time schedule. 
An investigation of the transport of potassium sulfate is nearing 
completion. In both the atmospheric and high pressure apparatuses, 
in addition to potassium transport, other impurities in the starting 
material of (sodium, calcium and magnesium, and magnesium) have 
been observed to transport. An ash sample prepared from an Ohio 
No. 6 coal is currently being investigated. Preliminary results show 
that both potassium and sodium are being removed from the ash and 
transported. 
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28719 (CONF-781018—, pp IV.33-IV.35) Improvement of the 
mechanical reliability of monolithic refractory linings for coal gasifica- 
tion process vessels. Anderson, E.M. (Babcock and Wilcox Co., 
Lynchburg, VA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The key parameters of a monolithic refractory lined vessel 
have been incorporated into a one-dimensional math model. This 
model has been used to predict the stress/strain conditions in the 
lining and shell and to analyze the lining test results obtained. 
Analyses done with the model indicate that the linings will crack 
unless the shrinkage and creep normally experienced by refractory 
concretes can be reduced. These analyses also indicate that some 
two-dimensional modeling capability is needed to accurately predict 
the shell/refractory lining interactions that can occur in refractory 
lined process vessels. These and other refinements to the model are 
presently being addressed. The engineering properties of the mono- 
lithic refractories being studied were determined and were used to 
make the stress/strain predictions. High temperature strain measure- 
ment and acoustic emission monitoring techniques have been devel- 
oped for use on the lining tests. Ten heat-up tests on five dual 
component linings have been run with Pressure Vessel/Test Fur- 
nace. The cracking tendency of the linings has been significantly 
reduced by permitting the lining components to expand, contract 
and shrink without the constraining effects of the anchors or of the 
bonding of the lining components or vessel shell to one another. The 
use of a slower heating rate (50°F/h vs. 100°F/h) and of materials 
with lower expansion and shrinkage characteristics than convention- 
al refractory concretes has also improved the performance of these 
linings. To date no major lining degradation of either the 50% or the 
90% AlO; materials due to the presence of high temperature 
pressurized steam (140 psig) has been detected. Some evidence of 
property enhancement similar to what other DOE contractors have 
seen has been observed. 


28720 (CONF-781018—, pp IV.36-IV.40) Model for heat flow 
through refractory linings. Schorr, J.R. (Battelle Columbus Labs., 
OH). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


A steady-state heat flow model has been developed and 
verified through extensive testing with large, multicomponent re- 
fractory panels under both atmospheric and elevated pressure condi- 
tions. The multicomponent refractory lining is described as a series 
of connected effective conductivity blocks which allows for distinct 
material changes, gaps, conductivity changes with temperature, con- 
densed water in voids, and hot spot determination. The blocks are 
cross-linked with adjacent points to account for lateral heat flow. 
The output of the model provides heat flux and temperature profiles. 
ASTM test data on thermal conductivity and open porosity are used 
as input to the model. A hot face temperature and either a back face 
temperature or convection boundary condition is needed. The 
CONBEC model accounts for many of the important phenomena 
governing heat transfer in refractory walls in a fundamental manner; 
it has been validated in a limited sense over a range of conditions and 
for different types of materials; it is simple to use; and it is user/ 
designer oriented. The model can be used by itself, or in conjunction 
with laboratory materials tests, as a design tool for refractory lining 
systems. The analysis of cracks, gaps, pores, and other voids showed 
that the most significant changes in heat flux occurred with cracks 
parallel to heat flow direction which passed through the refractory 
to the wail. Dispersed cracks and gaps have a minor effect in air, and 
these could increase the heat flux by as much as 50 percent. Con- 
densed water near the cold wall (2-1/2 inches) can increase heat flux 
by 20 percent. Gas pressures up to 1000 psia have a minimal effect 
on heat flux. Metal anchor size and spacing can also have a signifi- 
cant effect on heat flux. 


28721 (CONF-781018—, pp IV.41-IV.42) Numerical thermome- 
chanical model for refractory liner-anchor interactions. Buyukozturk, 
O.; Connor, J. (Massachusetts Inst. of Tech., Cambridge). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Major accomplishments to date include the development of a 
three-dimensional nonlinear analysis capability for the mechanical 
analysis of anchor-refractory liner interaction in the cylindrical coal 
gasification vessels. A finite element program for material nonlinear, 
three-dimensional, time-dependent analysis of reinforced concrete 
was modified and further developed to provide the mechanical 
analysis capability required. A special, one-dimensional element suit- 
able for use in the representation of the anchor was incorporated 
into the program. Several problems were solved for verification of 
the program. The results are in good agreement with analytical and 
experimental solutions for these problems. For the analysis of coal 
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asification vessels, preliminary investigation of the mechanical ef- 
ects was made on the basis of a simplified model for a first order 
treatment of the problem. The necessary material properties were 
obtained from Babcock and Wilcox. These preliminary studies 
showed that the consideration of shrinkage and creep effects is 
essential in predicting the behavior. Parametric studies are in prog- 
ress for the effects of shrinkage and creep and for assessing appropri- 
ate combinations of geometric and material properties. 


28722 (CONF-781018—, pp IV.43-IV.46) Fracture of refractory 
concretes. Bradt, R.C. (Pennsylvania State Univ., University Park). 
1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Extensive mechanical properties of the (MULCOA 47/ 
REFCON) castable have been measured. The elastic modulus and 
the fracture toughness trends are shown, also contrasting the latter 
measured at temperature as opposed to the room temperature results 
usually reported. Clearly, elevated temperature measurements are 
needed for design purposes, for they appear to be lower for all cases. 
Also evident in the K/sub Ic/ results, and also in the elastic modulus 
results, are three regions of fracture toughness for this particular 
castable. From room temperature to about 400°C, the toughness 
decreases as a result of dehydration and loss of the hydration bonds. 
Little change occurs between 400 and 800°C, whereas above 800°C 
a further loss of fracture toughness is evident. The slight rise in the 
K/sub Ic/ for the 1400° fired, but measured at room temperature, 
illustrates the formation of a ceramic bond for those conditions. 
Similar results have been obtained for the (Tabular/CA-25) castable. 


28723 (CONF-781018—, pp IV.47-IV.51) Sialon refractories 
from clay and coal. Cutler, I.B. (Univ. of Utah, Salt Lake City). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Sialon, a solid solution of silicon nitride and aluminum oxyni- 
tride, can be obtained from clay and coal by reaction with nitrogen. 
Sialon is similar to silicon nitride in many properties but, unlike 
silicon nitride, sialon can be sintered to near theoretical density 
much like alumina. Extruded clay-coal pellets have been reacted in 
nitrogen at 1400°C to produce sialon with a single phase ’ silicon 
nitride structure. A simple laboratory apparatus has been operated to 
yield kilogram per day quantities of sialon powder. Although not all 
reaction parameters have been optimized, sufficient information has 
been gained to lead to the fabrication of a dozen refractory brick 
with just over twenty percent porosity. Sialon from the clay-coal- 
nitrogen reaction yields a powder that is more suitable for sintering 
than any reported in the literature. Sintering to about 95% of 
theoretical density has been achieved at 1650°C compared to 
1750°C reported elsewhere. Alumina is one of the impurities often 
encountered in sintered sialon. Various amounts of alumina can be 
sintered with sialon and compositions varying in thermal expansion 
coefficient from about 2.6 x 10~®/°C to over 8 x 10° */°C can be 
readily fabricated. 


28724 (CONF-781018—, pp IV.52-IV.53) Stability of SiC, 
SisNs, SizN2O and sialon in coal gasification environments. Muan, A. 
(Pennsylvania State Univ., University Park). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Previously available stability data among phases in the sys- 
tems Si—C—O, Si—N—O and Si—Al—N—O have been largely 
confirmed by evaluations carried out in the present investigation. It 
is concluded that the carbide-, nitride- and oxynitride phases, in 
general, will be subject to severe oxidation reactions in the slagging 
gasifier environment, and that the extent and nature of the erosion of 
these bodies will be largely determined by the degree of compatibil- 
ity between the slag and the oxidation layer formed on the refrac- 
tory, and the rate of attack of the slag on this oxidation product. The 
possibility of forming intermediate phases (oxycarbides) between SiC 
and SiO has been evaluated by reacting these components, with or 
without the addition of other oxide components as flux, at tempera- 
tures as high as 1730°C. No evidence of formation of silicon oxycar- 
bide was found, and there was no observable effect of SiC on the 
melting temperature of SiO2. Similar experiments on mixtures in- 
volving SisNs or SizgN2O together with various oxide components 
(e.g., CaSiOs, NazSiOs) have shown considerable lowering of solidus 
and liquidus temperatures below those characteristic of the oxide 
components, thus indicating appreciable formation of intermediate 
N—O containing reaction products in the liquid phase. The nature of 
these reaction products is being investigated further. 


28725 (CONF-781018—, pp IV.54-IV.55) Design of refractories 
for resistance to high-temperature erosion/corrosion. Vojnovich, T.; 
Keairns, D.L.; Yang, W.C.; Vaux, W.G. (Westinghouse Research 
and Development Center, Pittsburgh, PA). 1978. 
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From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The 25-foot high transport line located at the Westinghouse R 
and D Center is being used to evaluate eight commercial refractories 
(3 fired, 4 castables, and 1 plastic) as wall sections under the 
following test conditions: Three time periods, two temperatures, 
dolomite and coal ash particles, three particle sizes, two particle 
velocities, and two solids loadings. The terminal velocities of the 
particles and the particle impacts under these flow conditions are 
being modeled and experimentally studied. Terminal velocities and 
trajectories are being studied using high-speed photography and 
impacts using an accelerometer. The wear of the refractories is being 
determined by weight loss measurements and mechanisms by optical 
analysis. Upon completion of the program the wear expression 
relating wear to the kinetic energy of the particles and the flexure 
strength (MOR) of the refractories will have been further tested and 
evaluated for a wider range of conditions than in the RP 625-1 
program. 


28726 (CONF-781018—, pp IV.56-IV.60) Creep behavior of 
monolithic refractory materials. McGee, T.D.; Smyth, J.R. (Iowa 
State Univ., Ames). 1978 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The existing creep rigs have been successfully modified for 
loads up to 3000 psi on a specimen 1 in. x | in. in cross section. 
Specimen preparation procedures have been refined to produce 
excellent low-water content specimens following ASTM specifica- 
tions for strength of refractory castables. Eight composite creep runs 
have been completed on the three special mixes from B and W 
These specimens were creep tested at stresses from 1000 to 2000 psi 
and at temperatures from 1000 to 2000°F. The creep tests were 
performed in air using a compressive mode. Standard procedure for 
a creep run is to heat up to desired temperature, then apply the load. 
After the run the load is released and the furnace is heated up to the 
next temperature where the load is again applied. The load is 
constant throughout one composite creep run. The data exhibit 
typical creep curves and show a definite difference in creep resis- 
tance between the specimen cast at B and W and the specimen cast 
at Iowa State University, at 2000 psi. 


28727 (CONF-781018—, pp V.34-V.39) Design of materials for 
use under erosion-hot corrosion conditions in coal gasification and coal 
combustion systems. Barkalow, R.H.; Goebel, J.A.; Pettit, F.S. (Pratt 
and Whitney Aircraft, Middletown, CT). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Conclusions from previous oxidation-erosion work are sum- 
marized with respect to: Particle size, particle hardness, particle 
concentration, impact angle, impact velocity and certain material 
properties such as oxidation resistance and hardness. A baseline hot 
corrosion test was run by injecting an aqueous solution of Na,sSO,— 
25 mol% K2SOQO, into the primary combustor. Weight losses of the 
test materials are plotted. An erosion-hot corrosion experiment was 
run under identical conditions except for the addition of 300 ppM of 
2um AlOs particles to the gas stream. Weight losses are much 
larger than those attributable to the sum of erosion and hot corrosion 
processes acting alone. Again silicon nitride was found to be highly 
resistant to conditions which caused rapid attack of metallic alloys. 
The nature and severity of erosion-hot corrosion attack is illustrated 
by a series of photomicrographs of CoCrAlY-coated IN 738. In 
testing with other types of solid particles, it was found that the rate 
of material consumption was not affected by particle hardness (the 
MgO powder which caused relatively mild erosion under oxidizing 
conditions was as damaging as AlsOs in erosion-hot corrosion), and 
that deposition of fine, inert particles (0.3um AlsOs3) reduced the 
severity of hot corrosion. These results, as well as those of the 
original experiment with 24m AlOs, can be rationalized by an 
erosion-hot corrosion model based on damage to the corrosive scale 
by the impacting particles, rendering it less protective and promot- 
ing the ingress of sulfur into the alloy. 


28728 U-GAS technology at Memphis, Tennessee. Broeker, R.J.; 
Johnson, E.C. Heat Eng. (Livingston, N. J.); 48: No. 4, 60-64(Oct 
1977). 

A mixture of hydrogen plus carbon monoxide makes a fine 
fuel gas and each component has a heat content of about 300 Btu/ 
SCF. These factors suggest that producing fuel gas from coal may be 
greatly simplified. The U-GAS process amply demonstrates this 
concept. A limitation, however, is that a 300 Btu gas usually cannot 
be injected into an operating 1000 Btu gas distribution system. 
However, a separate system to serve a number of large industrial 
users in a concentrated area is economically feasible. An important 
factor that makes the cost of 300 Btu gas relatively lower for 
MLGwW is that they are a municipal utility. As a result their capital 
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charges are based wholly on a tax exempt bond interest rate plus 
depreciation, rather than a corporate bond interest rate, a return on 
equity, Federal income taxes and depreciation, which is the case for 
privately funded utilities. The U-GAS process to be employed is an 
outgrowth of the Institute of Gas Technology's work on the flui- 
dized bed Hygas coal gasification process for making SNG. Oxygen 
and steam are fed into the bottom of the gasified vessel where they 
react with the coal in the fluidized bed to produce H2, CO, CH, plus 
H2S and CO. High purity oxygen rather than air is fed to the 
gasifier, with oxygen the gas produced is in the 300 Btu/SCF range, 
whereas with air the gas heating value would be in the 150 Btu/SCF 
range. Caking coals can be gasified in the U-GASprocess, since they 
are preoxidized in the pretreater vessel, eliminating the tendency for 
the coal to cake. The Memphis demonstration plant will be designed 
for operating pressures of 90 psi. On future U-GAS plants it will be 
possible to design for higher gasifier operating pressures, with a 
resulting improvement in overall thermal efficiency. A principal 
feature of the U-GAS gasifier is ash agglomeration which results in a 
high coal-to-gas conversion efficiency in the gasifier. 


28729 (DOE/TIC—10034) High-Btu coal gasification. (Elrick 
and Lavidge, Inc., San Francisco, CA (USA)). Aug 1978. Contract 
EV-78-C-01-6457. 13p. Dep. NTIS, PC A02/MF AO1. 

DOE's background papers postulate that Western coal can be 
gasified on a commercial scale to produce high-Btu gas at costs 
higher than virtually all other alternative supplementary gas sources. 
None of the participants questioned the truth of this statement. Some 
questioned whether it was necessary to spend time and money to 
demonstrate capabilities when there was so little doubt it could be 
done, particularly if the output of the demonstration unit would be 
so expensive and not critically needed at this time. All participants 
agreed there was a need for the nation to decide how the public 
should share the cost of energy development. Whatever the method 
agreed upon, it should be applied uniformiy to development of all 
forms of energy, and there should be assurance of a continuance of 
equitable rate structure. This was considered an absolutely essential 
element if private enterprise is to take the initiative in commercializa- 
tion of any alternative forms of energy. A form of loan guarantee has 
to be available, its form dependent on the manner in which the 
public to share the cost of energy development. Costs of delay 
caused by government or public action are of major significance in 
evaluating risks in construction projects of the magnitude proposed. 


There should be ways in which these costs would be borne by the 
government or public involved, separate from the program budget. 
Assuming resolution of these three primary issues: rate structure, 
loan guarantee, and protection from costs of work stoppages over 
secondary matters, other barriers to commercialization of high-Btu 
gasificationwere thought to be of secondary importance, not likely 
to seriously impede progress of a program. 


28730 (EPRI-AF—930) Economic study of the ToscoDyne gasi- 
fication combined cycle system for electric power generation. Final 
report, October 1978. Brown, R.; Joiner, J.; McElmurry, B. (Fluor 
Engineers and Constructors, Inc. Irvine, CA (USA)). 1978. 132p. 
Dep. NTIS, PC A07/MF AO1. 

An economic screening study was carried out on producing 
electricity from coal in the ToscoDyne Process developed by 
TOSCO and Hydrocarbon Research, Inc. In this process, coal is 
initially pyrolyzed in a retort developed by TOSCO and converted 
into intermediate Btu gas, liquid product and char. The char is then 
converted into low Btu gas in an air-blown, fluidized-bed gasifier 
developed by Hydrocarbon Research, Inc. The process was integrat- 
ed with a combined cycle power plant based on advanced gas 
turbine technology (2,400°F combustor outlet temperature) estimat- 
ed by Westinghouse to be avilable in the 1981—1985 time period. 
The evaluation was based on a complete grass-roots facility sized to 
conform to present electric utility practice of building units of 
approximately 1,000 MW capacity. The results indicate that the 
ToscoDyne coal gasification combined-cycle system is more expen- 
sive to build and more costly to operate than other gasification 
combined-cycle power plants studied under this contract. The 
TOSCO Corporation is in disagreement with this result: a summary 
of their comments is included as Appendix C. The production of 
coal liquids due to the retorting operation may offer flexibility for 
ramp-up and peak shaving operations. In order to reduce costs of 
services and plant investment, development emphasis shuld be 
placed on reducing equipment requirements in the processing units. 
The process may also benefit from development of alternate methods 
of disposing of by-product tars and char. 


28731 (FE—1759-7) Conceptual design of Power—Oil—Gas— 
Other Products (POGO) processing plant capital cost validation. 
(Army Engineer Div., Huntsville, AL (USA)). 30 Jun 1978. Con- 
tract EX-76-C-01-1759. 35p. Dep. NTIS, PC A03/MF AOl. 

The US Army Engineer Division, Huntsville (USAEDH) has 
reviewed, validated, and updated a capital cost estimate of the 
Power-Oil-Gas-Other Products (POGO) Commercial conceptual 
design, prepared by the Ralph M. Parsons Company. This facility 
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was designed to have a feed rate of 43,200 tons of coal per day from 
a captive coal mine producing approximately 20 million tons per 
year for 20 years. The facility was designed to produce approximate- 
ly 183 tons per day of ammonia, 1000 MW of electricity, 1710 tons 
per day of sulfur, 150 million standard cubic feet per day of synthetic 
natural gas, 15,000 barrels per day of liquified petroleum gas, 34,800 
barrels per day of gasoline, 27,000 barrels per day of fuel oil, and 
1625 tons per day of coke. Results of the USAEDH estimate showed 
a fixed capital cost of $2,072,633,270 which is less than the Parsons 
estimate of $2,376,610,000. (Both estimates are based on mid 1977 
dollars). The overall confidence factor was determined to be plus or 
minus 12.8 percent. 


28732 (FE—1784-39) Program to discover materials suitable for 
service under hostile conditions obtaining in materials for the gasifica- 
tion of coal and other solid fuels. Quarterly progress report, January 
1, 1978—March 31, 1978. Schaefer, A.O. (ed.). (Metal Properties 
Council, Inc., New York (USA)). 5 May 1978. Contract EX-76-C- 
01-1784. 172p. Dep. NTIS, PC A08/MF AO1. 

This quarterly report desribes in general, the progress during 
the First Quarter of Calendar 1978, on a program under the direction 
of The Metal Properties Council, Inc. designed to screen materials 
for use in such plants with respect to the various unique corrosive 
environments obtaining therein; and, finally to provide useful corro- 
sion data as well as reliable information on other properties needed 
for the design, construction, and operation of such plants. 


28733 (FE—2240-32(App.)) Vertical lift dyer pilot plant design. 
Final report. Wilson, A.L.; Stewart, R.H. (Braun (C.F.) and Co., 
Alhambra, CA (USA)). Apr 1978. Contract EX-76-C-01-2240. 160p. 
Dep. NTIS, PC A08/MF A0O1. 


28734 (FE—2276-15) Development studies on selected conver- 
sion of synthesis gas from coal to high octane gasoline. Quarterly 
report, July—September 1977. Brennan, J.A. (Mobil Research and 
Development Corp., Paulsboro, NJ (USA); Mobil Research and 
Development Corp., Princeton, NJ (USA)). Oct 1977. Contract EX- 
76-C-01-2276. 103p. Dep. NTIS, PC A06/MF AOI. 

Catalyst SG-B-3 has been successfully air regenerated in the 
micro reactors (10 cc catalyst) and its fluid analog SGF-B-1 has been 
successfully air regenerated in the bench-scale unit (150 cc catalyst). 
However, both studies with this chemical composition have shown 
that multiple air regenerations at high temperatures are detrimental 
to catalyst life. Developmental catalyst SG-A-3 has performed well 
in the micro reactor units. The fluid analog, SGF-A-2, however, 
disintegrates in the fluid bench-scale unit when processing gas with a 
H2/CO ratio of one or two. Heat loss calculations for the fixed and 
fluid bench-scale units have been completed. A survey of various 
coal gasifiers has been completed. Target production selectivities 
and properties have been defined. 


28735 (FE—2361-11) Development of a fast fluid bed gasifier. 
Phase I, Task II. Quarterly progress report, January—March 1977. 
Molayem, B. (Hydrocarbon Research, Inc., Trenton, NJ (USA)). 
Apr 1977. Contract EX-76-C-01-2361. 29p. Dep. NTIS, PC A02/MF 
AOl. 

The objective of the overall program is to develop a low Btu 
coal gasifier utilizing the principle of the fast fluid bed unit oper- 
ation. The objective of the first phase of the work is to determine 
operating parameters, feasibility and viability of a fast fluid bed 
gasifier. The technical status will be reviewed at the end of this first 
phase effort and a decision will then be made on further develop- 
ment of the project. 


28736 (FE—2434-25) Pipeline gas from coal-hydrogenation (IGT 
Hydrogasification Process). Project 9000 quarterly report No. 6, 
October 1—December 31, 1977. (Institute of Gas Technology, Chica- 
go, IL (USA)). Aug 1978. Contract EX-76-C-01-2434. 148p. Dep. 
NTIS, PC A07/MF AOl1. 

Tests 66 and 67 were conducted to perform necessary pilot 
plant operations and related support studies to acquire data for a 
commercial/demonstration plant based on the proprietary HYGAS 
Process. Specifically, tests were run to obtain data on operating 
conditions necessary for high char conversions at high char through- 
puts using Illinois No. 6 bituminous coal. An analysis of the results of 
Test 64, is presented. Eight and one-half days of self-sustained 
operation were achieved during this test at carbon conversions 
ranging from 72% to 83%. Over 9 days of reactor operation with 
steam/oxygen and char feed were logged for Test 66. Steady-state, 
self-sustained operations were achieved at a char feed rate of about 2 
tons/hr and at coal conversions ranging from 75% and 85%. Test 66 
was significant not only because the reactor was operated for 9 days 
at coal conversions up to 85%, but also because the reactor was 
completely free of sinters or clinkers after the run. Test 67 was 
conducted for the purpose of obtaining data at high char conversions 
at high char throughputs during an extended run. Over 14 days of 
self-sustained operation were achieved, including 6 hours of oper- 
ation at a 3 ton/hr char feed rate and at char conversions exceeding 
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85%. This test provided valuable data on high char conversions at 
high char throughputs. 


28737 (FE—2496-3) Analysis of coal wastewater analytical meth- 
ods: a case study of the Hygas pilot plant. Massey, M.J.; Dunlap, 
R.W.; Koblin, A.H.; Luthy, R.G.; Nakles, D.V. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Environmental Studies Inst.). Sep 
1976. Contract EX-76-S-01-2496. 62p. Dep. NTIS, PC A04/MF 
AOl. 


The methodology described has uncovered a number of prob- 
lems with the application of conventional techniques to the sam- 
pling, preservation, and analysis of aqueous coal gasification wastes 
in general and Hygas product gas quench condensate in particular. 
Specific conclusions and recommendations in light of the evidence 
from Hygas condensate analysis are given. 


28738 (FE—2496-8) Status of C—MU environmental activities 
at the Hygas pilot plant. Second quarterly report. Massey, M.J.; 
Luthy, R.G.; Dunlap, R.W. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Environmental Studies Inst.). Jan 1977. Contract EX-76-S- 
01-2496. 90p. Dep. NTIS, PC A05S/MF AO1. 

An outline is given of the status of various C—MU environ- 
mental activities at the Hygas pilot plant as of December 1976. 
Available data in compact form are included. Results of the activities 
in progress will be available in report form upon completion of the 
tasks. 


28739 (FE—2496-11) Wastewater analysis in the ERDA Coal 
Gasification Environmental Assessment Program. Third quarterly 
report. Luthy, R.G.; Massey, M.J.; Dunlap, R.W. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Environmental Studies Inst.). Apr 
1977. Contract EX-76-S-01-2496. 32p. Dep. NTIS, PC A03/MF 
AOl. 

The paper discusses generation of a coal gasification 
wastewater effluent data base with emphasis on prioritization of 
stream sampling and measurement efforts, and the development of 
sample preservation and analytical methods. Case studies of the COs- 
Acceptor and Hygas pilot plants are used to illustrate a methodology 
for selecting specific wastewater streams for sampling. A first- 
priority list of parameters for characterization of coal gasification 
wastewaters is suggested. The special nature of coal gasification 
wastewaters and incomplete development of proper sample preser- 
vation and analytical procedures has required the development of 
new or improved techniques. Specific comments are provided for 
twenty parameters. The present wastewater effluent data base is 
reviewed; clear trends in effluent composition are apparent depend- 
ing on coal gasification process and process configuration. Weak- 
nesses in the present data base are discussed. 


28740 (FE—2496-16) Manual of methods: preservation and anal- 
ysis of coal gasification wastewaters. Luthy, R.G. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Environmental Studies Inst.). Jul 
1977. Contract EX-76-S-01-2496. 53p. Dep. NTIS, PC A04/MF 
AOl. 


One facet of a program for environmental assessment in the 
ERDA high BTU coal gasification program has been the develop- 
ment of a cost effective strategy for characterizing the composition 
of coal gasification wastewaters. Three factors have been identified 
as influencing the development of acceptable sampling and analytical 
methods: (1) The presence of temporal variations in stream constitu- 
tion and composition. (2) The effect of sample handling and preser- 
vation techniques prior to analysis, particularly the influence of 
sample degradation before analysis. (3) The choice of analytical 
methods for wastewater analysis. Studies on the nature and extent of 
fluctuations in wastewater streams with time and their effect on 
specification of an optimal stream sampling strategy are reported 
elsewhere. Preliminary screening studies on the adequacy of conven- 
tional wastewater preservation and analytical techniques are also 
reported elsewhere; however, results clearly indicate a need for 
validation of a set of modified procedures which are responsive to 
the particular complexities of coal gasification wastewaters. With the 
cooperation and assistance of the other environmental assessment 
contractors in the program, C-MU has developed and tested a 
modified set of preservation and analysis procedures for 23 priority 
coal gasification wastewater parameters. 


28741 (FE—2496-20) ERDA’s Environmental Assessment Pro- 
gram: a status report. Fifth quarterly report. Massey, M.J.; Nakles, 
D.V. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). Environmen- 
tal Studies Inst.). Oct 1977. Contract EX-76-S-01-2496. 22p. Dep. 
NTIS, PC A02/MF AO. 

Substantial progress has been made during the first full year 
of operation of the program. Participants have increased, objectives 
and tasks have evolved in response to experience gained in the field, 
and significant interfaces have been established with a range of 
relevant engineering and policy groups within and outside of 
ERDA. Given the large number of participating pilot plants (5), the 
variety of bench to pilot-scale experiments involved, and the current 
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stage of evolution of various tasks within the program, it is prema- 
ture to attempt a consolidation of program data. Rather, the present 
paper is designed to provide a concise overview of program activi- 
ties including: (1) a review of current program structure and objec- 
tives, (2) a summary of activities during the past year, (3) a consoli- 
dation of available program literature, and (4) an outline of sched- 
uled activities for next year. 


28742 (FE—2518-21) Hydrogasifier development for the Hy- 
drane process. Fifth quarter report, March—May 1978. Combs, L.P.; 
Greene, M.I. (Rockwell International Corp., Canoga Park, CA 
(USA). Rocketdyne Div.). Jul 1978. Contract EF-77-C-01-2518. 55p. 
Dep. NTIS, PC A04/MF AO1. 

The experimental Bench Scale Tests were completed; Cities 
Service conducted a total of 59 tests. Three different coals were 
tested. In addition, the reactant gas stream fed to six subbituminous 
coal tests and one bituminous coal test was a mixture of approximate- 
ly 22% methane in hydrogen, rather than the neat hydrogen used in 
all other tests. The ranges of overall carbon conversions and carbon 
conversions to gases are summarized. The testing of the 1/4 TPH 
hydrogasifier reactor in the short-duration 1/4 TPH facility was also 
completed. A total of 32 tests was run in which five different coals 
were reacted. Principal significance of the results is establishment of 
reactor conditions required to achieve 100% selectivity to carbon 
gases and demonstration of reactor operability with a variety of coal 
feedstocks. The 1/4 TPH reactor testing at longer run durations was 
initiated. This effort was plagued by a succession of operational and 
mechanical problems. Work was performed in three distinct engi- 
neering areas: the process and economic study; reactor model analy- 
ses; and empirical correlation of the 1/4 TPH hydrogasifier conver- 
sion results. Cities Service made two studies utilizing the conceptual 
process and economic computer model of the hydrogasification 
process. Cities Service also devoted some attention to alternate 
hydrogen/methane separation processes. Preliminary investigation 
suggested that a moving bed activated carbon adsorber may have 
significant economic advantages. In the reactor model analyses, an 
inability to correlate model predictions to measured 1/4 TPH carbon 
conversion results for both bituminous and subbituminous coals led 
to reconsideration of some basic assumptions used in Anthony's coal 
particle devolatilization model. 


28743 (FE—2592-9) Development of coatings for corrosion ero- 
sion protection of internal components of coal gasification vessels. 
Quarterly report, April 1—June 30, 1978. Clark, P.R.; Packer, C.M.; 
Perkins, R.A. (Lockheed Palo Alto Research Labs., CA (USA)). 
1978. Contract EF-77-C-01-2592. 52p. Dep. NTIS, PC A04/MF 
A0l. 

Studies included evaluation of the performance of pure and 
diluted M;CrAlHf buttons in the MPC coal gasification atmosphere. 
M:; elements considered were Cb, Co, Mo, Ta, Ti, and V. The 
composition levels were 25Cr, 6—12AI, 1Hf plus a series of experi- 
ments where the “pure” button was diluted with 30% 310 stainless 
steel. The Co and V systems were found to have excellent resistance 
to the MPC coal gasification atmosphere. Further studies were done 
with 310 Stainless Steel samples which had been coated with the 
Co—25Cr—12Al—1Hf coating. A flame spray/laser fusion tech- 
nique was found to produce te soundest coatings. These coatings 
formed an adherent, protective scale upon exposure and appear to be 
able to meet program goals. 


28744 (FE—2798-58) Test and evaluate the TRI-GAS Low-Btu 
Coal Gasification Process. Quarterly report, October—December 
1978. (Bituminous Coal Research, Inc., Monroeville, PA (USA)). 
Feb 1979. Contract ET-78-C-01-2789. 19p. Dep. NTIS, PC A02/MF 
AOl. 

Four tests were conducted in the PEDU. All three reactors 
were operated during Test No. 3S-41. Over 2500 pounds of Rosebud 
seam coal were fed to the reactor. All PEDU system components 
functioned properly except for the Stage 2 reactor heater. Several 
heating elements burned out during the test when dust from the 
refractory walls collected between the heater and the ceramic liner. 
Test No. 3S-42 was a short test in the Stage 1 reactor. The test was 
terminated when excessive temperatures (over 2300°F) were experi- 
enced near the distributor plate. A shakedown test was conducted 
with the coal drying equipment. This system functioned properly. 


28745 (FE—3193-1) Safety analysis and hazards evaluation [for] 
U.S. Bureau of Mines, Twin Cities, Minnesota, Wellman—Galusha 
coal gasifier. Final report. Lewandowski, G.A. (Vector Engineering, 
Inc., Springfield, NJ (USA)). 10 Nov 1978. Contract ET-78-C-01- 
3193. 1lp. Dep. NTIS, PC A02/MF AO1. 

This report is based upon documents supplied by the U.S. 
Bureau of Mines (Twin Cities, Minnesota), including P and ID's, 
equipment specifications, and a set of operating instructions supplied 
to the Bureau of Mines by McDowell—Wellman. In addition, a site 
visit was made by Vector Engineering personnel to the Twin Cities 
facility on September 19, 1978, during the construction phase. This 
report identifies potential fire, explosion, and toxic gas hazards in the 
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plant design, and contains recommendations for additional equip- 
ment and instrumentation, as well as changes in plant operation, to 
minimize the likelihood of injury to personnel. The recommenda- 
tions may be modified, or added to, as indicated by actual operating 
experience. 


28746 (LA-UR—78-2958) Comparison of economics of in situ 
coal gasification with surface processing. Vanderborgh, N.E.; Elliott, 
G.R.B.; Baca, G.A. (Los Alamos Scientific Lab., NM (USA); Los 
Alamos Technical Associates, Inc., NM (USA)). 1978. Contract W- 
7405-ENG-36. 12p. (CONF-781112—9). Dep. NTIS, PC A02/MF 
AOl. 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

The Los Alamos Scientific Laboratory (LASL) concept for 
underground coal conversion (gasification) involves preliminary hot- 
gas drying and pyrolysis steps followed by gasification of the result- 
ing char through combustion with a carbon dioxide—oxygen mix- 
ture. This staged recovery process produces both an enhanced-Btu 
(1300 Btu/scf) fuel gas to mix with natural gas and a clean, low-Btu 
gas for electricity production. Detailed engineering and economic 
analyses have been completed that point to the feasibility of this 
approach. Comparable economic analyses, all based on costs of 
existing Lurgi surface technology, are given for three processes with 
roughly similar commercial goals, i.e., the LASL concept above; 
Lurgi gasification of surface-mined coal, followed by gas cleanup; 
and a steam—oxygen underground process analogous to those proc- 
esses used at Hanna and Hoe Creek, WY, followed by gas cleanup. 
The analyses indicate that the costs of Lurgi and of current under- 
ground coal conversion technologies are similar at the present stage 
of the development of in situ technology. Simple modifications of 
the methods of underground conversion, which are evaluated in the 
paper, can be expected to improve the byproduct recovery and to 
much reduce the capital costs of conversion—such conversion sys- 
tems appear to be economically competitive with strip mining plus 
pollution control. The analyses emphasize the critical importance of 
controlling capital costs. Thus well-completion and labor charges 
are less important expenses than gas cleanup costs; these latter costs 
enforce volume minimization throughout all process steps. As corol- 
lary, expensive and power-consuming systems including oxygen- 
generating units and pumps are required. 


28747 (LETC/BL—71316-1) Bibliography of subsidence and re- 
lated topics for in situ coal gasification. McKee, C.R.; Serafini, A 
(Insitu Consulting, Laramie, WY (USA)). Oct 1978. 137p. Dep. 
NTIS, PC A07/MF AO1. 

The topics included are: (1) subsidence, (2) subsidence 
models, (3) material properties and in situ measurements, and (4) 
hydrology of fractured media. Each topic is indexed by year and 
then alphabetically by author within each year. Abstracts of each 
article were included when available; abstracts were usually com- 
posed in cases where a paper could be obtained but no abstract was 
otherwise available. Listing the titles together with abstracts should 
prove very useful since they enable the investigator to readily select 
papers most relevant to his efforts. 


28748 (METC/CR—78/12) Thermoelastic solutions for in situ 
gasification of coal. Wang, H.F. (West Virginia Univ., Morgantown 
(USA)). Aug 1978. Contract EY-76-S-05-5088. 250p. Dep. NTIS, PC 
Al1/MF AOl1. 

Thesis. 

Linear thermoelastic analyses of structural models associated 
with underground coal gasification (UCG) are conducted in this 
dissertation. Idealized crack and cavity configurations simulating the 
Longwall Generator concept and linked vertical wells concept of 
UCG are studied by deriving closed form solutions. The relevance 
of the proposed models and their general applications are provided. 
Four different isotropic, homogeneous thermoelastic models with 
steady-state heat conduction and prescribed constant temperature 
boundary conditions at the crack or cavity surface are investigated. 
Despite the numerous limitations inherent in the development of the 
analytical structural models studied here, the results provide funda- 
mental data for the possible interpretation of cavity configurations, 
roof stability and related information. This research also demon- 
strates that the thermomechanical responses are important in the 
consideration of UCG processes. 


28749 (TID—29055) Studies of phenolic compound decomposi- 
tion under synthane gasifier conditions. Quarterly technical progress 
report, July—September 1978. Fillo, J.P.; Massey, M.J. (Carnegie- 
Mellon Univ., Pittsburgh, PA (USA)). Nov 1978. Contract EW-78- 
C-22-0208. 15p. Dep. NTIS, PC A02/MF AO1. 

Preliminary investigation of the effect of thermal radiation on 
measured reactor temperature profiles suggests the effect is negligi- 
ble. Experiments conducted on the decomposition of phenol in fixed 
beds of lignite char and limestone acceptor show enhancement of 
decomposition over the homogeneous case, especially for the char 
solids. Previously conducted homogeneous gas phase ortho-cresol 
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decomposition experiments were evaluated to ascertain the govern- 
ing reaction kinetics. Both first and 1.5th order sequential decompo- 
sition kinetics through phenol adequately fit the experimental data. 
First order rate constants for phenol (i.e., homogeneous and hetero- 
geneous experiments) and homogeneous ortho-cresol decomposition 
were compared to assess relative reactivities at temperatures typical 
in the Synthane PDU. 


28750 (TID—29060) Studies of phenolic compound decomposi- 
tion under synthane gasifier conditions. Quarterly technical progress 
report, April—June 1978. Fillo, J.P.; Massey, M.J. (Carnegie-Mellon 
Univ., Pittsburgh, PA (USA)). Jul 1978. Contract EW-78-C-22-0208. 
12p. Dep. NTIS, PC A02/MF AO1. 

Construction of the experimental apparatus and its operation- 
al shakedown have been completed; preliminary experimental work 
is underway. Reevaluation of phenol decomposition kinetics previ- 
ously reported by C-MU/PERC indicates significant reactor end 
effects and the possibility of thermal radiation effects on measured 
reactor temperatures. The latter problem is being investigated fur- 
ther. Preliminary evaluation of homogeneous gas phase o-cresol 
decomposition experiments shows o-cresol as significantly more 
reactive than phenol. 


28751 (TIS—5862) Combustion Engineering low-Btu coal gasifi- 
cation process. Richards, C.L. (Combustion Engineering, Inc., Wind- 
sor, CT (USA)). 1978. 8p. (CONF-780384—1). Combustion Engi- 
neering, Inc., Windsor, CT. 

From Pacific Coast Electrical Asssociation engineering and 
operating conference; San Francisco, CA, USA (16 Mar 1978). 

After considering the various alternates, C-E has decided to 
develop an air-blown, atmospheric pressure, entrainment type gasifi- 
cation system that has the best potential for electric power plant 
application. The C-E design has the potential for scale-up to com- 
mercial sizes in the shortest period of time because problems were 
deemed to be less than for other kinds of gasifiers. The C-E gasifier 
would: (1) Permit use of most, if not all, coals without special 
pretreatment (for caking coals). (2) Be operated to produce a slagged 
ash thereby minimizing ash disposal problems, and (3) Consume 
virtually all carbon in the coal in the gasifier. 


28752 (UCRL—13968) Triaxial tests of coal gasification sam- 
ples. Final report. Brandt, H. (California Univ., Davis (USA). Dept. 
of Mechanical Engineering). 1978. Contract W-7405-ENG-48. 223p. 
Dep. NTIS, PC A10/MF AO1. 

This report presents the results of triaxial tests of rock sam- 
ples. These samples were obtained from core borings CB-6 and CB-4 
at Sites 1 and 2 of Hoe Creek In-Situ coal gasification site at 
Campbell County, Wyoming. A total of forty-five triaxial tests were 
made in which overburden and interstitial pressures were kept 
constant. Overburden and interstitial F meapge cd levels for each sample 
were specified by LLL personnel. After a review of the experimen- 
tal results by LLL representatives, the data of thirty-five tests were 
used for further analysis. Data analysis such as geological grouping 
of the samples, determination of mathematical functions for stress 
and strain and development of failure envelopes has also been 
performed. Results of these analyses are presented. The results of 
moisture content measurements of forty-eight rock samples are listed 
also. 


28753 (UCRL—50026-78-3) LLL in situ coal gasification proj- 
ect. Quarterly progress report, July—September 1978. Olness, D.U.; 
Minkel, K.J. (eds.). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Dec 1978. Contract W-7405-ENG-48. 33p. Dep. 
NTIS, PC A03/MF AOI. 

We have developed the preoperational plans for conducting 
the Hoe Creek No. 3 underground gasification experiment. Because 
the major goal of Hoe Creek No. 3 is a successful steam—oxygen 
forward burn, it is necessary to ensure a proper linking channel. We 
constructed a directionally drilled channel over 200 ft near the 
bottom of the Felix No. 2 coal seam. To increase this channel's air 
acceptance, we will enlarge it with reverse combustion. A short 
period of forward burn with air injection will be used to establish a 
hot burn zone at the bottom of the coal seam before oxygen—steam 
injection is started in well A. The thermal instrumentation will be 
similar to that used on Hoe Creek No. 2. The data acquisition and 
storage system will build upon the computer operating system for 
Hoe Creek No. 2. The state of the process beneath the ground will 
be monitored with various diagnostic tools. Flow rates of all streams 
entering or leaving the system will be computed and their composi- 
tions determined. Hoe Creek No. 3 will use an extensive gas analysis 
program designed to automatically determine the composition of the 
process stream and report to the field computer. This analysis will be 
on-line so the information can be used to better control the gasifica- 
tion process. 


28754 Methanation process start-up.. Watson, W.B.; Winter, 
R.G.; Twizell, G. (to Conoco Methanation Co.). US Patent 
4,127,392. 28 Nov 1978. Filed date 2 Nov 1977. 6p. 
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A start-up method for a methanation process wherein a 
plurality of catalyst beds are used is described. The method com- 
prises heating a first catalyst bed to a suitable temperature and 
thereafter charging a synthesis gas with an inert diluent to the first 
catalyst bed. The product stream from the first catalyst bed contains 
an excess of hydrogen and is passed to a second catalyst bed of 
hydrogen and is passed to a second catalyst bed thereby heating the 
second catalyst bed. At leaste a portion of the product stream from 
the first catalyst bed is recycled to form the inert diluent used with 
the synthesis gas stream passed to the first catalyst bed. 


28755 Coal gasification plant. Eales, D.F. (to British Gas Corp.). 
US Patent 4,126,427. 21 Nov 1978. Filed date 7 Mar 1977. 4p. 

A slagging gasifier incorporated a main burner ignition 
system, which is mounted remote from the main burner, thus avoid- 
ing damage to the system from overheating and slag dribble. The 
system comprises a stainless steel tube and a surface ignition ignitor 
and, in use, neat gas under high pressure is fed into the tube for 
ignition within the slagging gasifier. 


28756 Fossil fuel economics. Knudsen, C.W. (Dept. of Energy, 
Washington, DC); Hedman, P.O. Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 23: No. 3, 1-12(10 Sep 1978). (CONF-780902—P 1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

A large number of fossil energy processes are now in various 
stages of research and development around the world to produce 
substitute fuels for conventional oil and gas. Process design and cost 
estimation of new processes is an invaluable part of the development 
process to guide R and D to the most promising processes and to 
place experimental emphasis on technical problems of greatest prior- 
ity. Types of design and cost estimation are described as well as the 
uncertainties involved in the resulting estimates as they depend on 
data quality and the level of estimate detail. Project and process 
contingencies are given which have been found to be appropriate to 
account for the expected underestimation. Cost evaluations are de- 
scribed for coal gasification processes taken from the recent C.F. 
Braun and Co. report which compares new process developments 
with commercial Lurgi coal gasifiction. Costs of approximately $5 
per million Btu are indicated. Coal liquefaction costs for processes 
currently at the pilot plant stage of development are discussed. 
Liquid product costs are indicated between about $3.50 and $5.00 
per million Btu. Power generation is examined on the basis of near- 
term new and retrofitted plants as well as the longer range potential 
of combined cycle technology. 


28757 Economics of the Koppers K-T gasification process for 
synthetic gas and chemical manufacture. Kamody, J.F.; Cannon, J.F. 
(Koppers Co., Inc., Pittsburgh, PA). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 23: No. 3, 13-24(10 Sep 1978). (CONF-780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The commercially proven Koppers K-T gasification process 
is employed for the gasification of coal and other carbonaceous fuels 
© produce a carbon monoxide and hydrogen rich gas. Almost 
exclusively the plants have been utilized for the production of 
ammonia from coal. However, the latest commissioned plant in 
Modderfontein, South Africa, produces 65 metric tons per day of 
methanol as well as 1000 metric tons per day of anhydrous ammonia. 
Inherent features of the K-T process result in the production of a gas 
which is extremely well suited for chemical synthesis applications. 
An additional major advantage to the process is its ability to handle 
a variety of feedstocks, including all ranks of coal, char and petro- 
leum coke. In addition, liquid feedstocks, such as heavy residuals or 
tars, can be processed. This advantage is important in contracting for 
an economical fuel supply or in switching to alternate fuels during 
the life of the plant. Presently designed units can process a maximum 
of 850 tons per day of solid carbonaceous fuel. 


28758 Recent developments on the small gasifier. Culbertson, 
R.W.; Kasper, S. (Dravo Corp., Pittsburgh, PA). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 23: No. 3, 34-40(10 Sep 1978). (CONF- 
780902—P 1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

In the spring of 1976, DOE initiated a program to demon- 
strate the utilitization of low BTU gas in industrial applications. A 
total of six projects were undertaken with partial funding by the 
Federal Government. Four commercially available small gasifiers 
are being utilized: the Wellman-Galusha, the STOIC, the Wellman- 
Incandescent, and the IGI. In addition to the types mentioned above, 
other small gasifiers include the Wilputte and Riley Morgan. This 
equipment is self-contained and requires no investment for a boiler 
plant when producing low BTU gas. Adequate provision for steam 
for gas making is included in the engineering design of the plant. 
Ample fuel and ash storage bins are provided as an integral part of 
the unit. These fixed bed gasifiers operate at atmospheric pressure. 
Some general conclusions can be drawn from calculations of the cost 
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of gas made in these units: the larger the plant, the lower the cost of 
the gas produced; the cost of 150 BTU gas is less than the cost of 300 
BTU gas; and the cost of producing gas by these small gasifier 
systems is lower than any other known tecnology. When an existing 
plant is converted from use of natural gas to either 300 BTU gas or 
150 BTU gas, changes must be considered in burners, fuel gas piping, 
instruments, flue gas piping, compressors, forced and induced draft 
fans, exhaust stocks, etc. This is necessitated by the changes in fuel 
gas volume, flue gas volume and flame temperatures. Special precau- 
tions must be taken with respect to the toxicity of the gas produced. 
Both 150 BTU gas and 300 BTU gas contained large percentages of 
carbon monoxide which is colorless and odorless. The toxic effects 
of this gas depend on the concentration level and time of exposure. 
The distribution system, therefore, should include valving and 
alarms as well as the use of an odorant. At the present time the small 
gasifier is a realistic answer for many industrial plants. 


28759 Economics of electricity and SNG from in situ coal gasifi- 
cation. Ulrich, W.C.; Edwards, M.S.; Salmon, R. (Oak Ridge Na- 
tional Lab., TN). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 3, 
41-51(10 Sep 1978). (CONF-780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Conceptual process designs and cost estimates are presented 
for two potential applications of underground coal gasification: a 
900MW(e) combined-cycle electric generating plant fueled by low- 
Btu gas, and a substitute natural gas (SNG) plant producing 155 
MMscfd of 954 Btu/scf gas. Designs were based on experimental 
data obtained at the Laramie Energy Research Center on subbitu- 
minous coal using the linked vertical well in situ gasification process. 
Respective capital investments were estimated to be $395 and $351 
million in first-quarter 1977 dollars. Product prices were calculated 
as a function of the debt/equity ratio, the annual earning rates on 
debt and equity, the cost of coal, and plant factor (onstream efficien- 
cy). Using a debt/equity ratio of 70/30, an interest rate on debt of 
9%, an after-tax earning rate on equity of 15%, and a coal feed cost 
of $5/ton, product prices were 24 mills/kWh for electricity at 70% 
plant factor and $2.89/10° Btu for SNG at 90% plant factor. Calcu- 
lated overall thermal efficiencies for the two facilities were 24 and 
38% respectively, based on in-place coal. 


28760 Determination of the kinetics of hydrogasification of char 
using a thermobalance. Chauhan, S.P.; Longanbach, J.R. (Battelle's 
Columbus Labs., OH). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: 
No. 3, 73-88(10 Sep 1978). (CONF-780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Kinetic data were obtained on a thermobalance for hydrogasi- 
fication of chars produced in a dilute phase hydrogasifier, for design- 
ing a scaled-up, direct, fluid-bed hydrogasification reactor for the 
Hydrane process. Two distinct kinetic regimes were observed at any 
set of conditions. The first regime corresponded to rapid hydrogasifi- 
cation of volatile matter as well as some base carbon and was over in 
less than 2.5 minutes. For this regime the yield of base carbon 
conversion was practically independent of gas velocity, particle size, 
and char type. The yield increased continuously with p/sub H2/ 
which was the most important variable. The yield was independent 
of PCH. Apparently the rate of the forward reaction between coal 
carbon and He was much higher than the rate of cracking of CH, at 
all conditions. Increasing the temperature resulted in an increase in 
yield until about 800 C, after which it did not change. The second 
kinetic regime corresponded to slow hydrogasification of base 
carbon. A kinetic model properly accounted for the continuous 
deactivation of char with increasing fractional conversion. The rate 
of deactivation was lower at higher temperature and p/sub H2/. 
Again, the char preparation temperature did not affect the reactivity. 
But, there were two unexpected results: first, the initial rate of 
hydrogasification, ke, increased with particle size; and second, the 
Pittsburgh No. 8 chars were more reactive than Illinois No. 6 chars. 
It is possible that these unexpected results can be explained on the 
basis of differences in surface properties, such as surface area, 
average pore size, etc. Although the surface properties of Hydrane 
char may be different from those of preoxidized chars, the initial 
activation energy and rate of deactivation with level of conversion 
are not. Also, it cannot be conclusively shown that the initial rate of 
gasification of Hydrane chars is higher than that of preoxidized coal 
chars. 


28761 Kinetics of potassium catalyzed gasification. Vadovic, 
C.J.; Eakman, J.M. (Exxon Research Engineering Co., Baytown, 
TX). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 3, 89-107(10 
Sep 1978). (CONF-780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

An empirical Langmuir-Hinshelwood kinetic model for the 
potassium catalyzed gasification of Illinois No. 6 bituminous coal has 
been developed. This model provides a good fit to fixed bed reactor 
data over pressures ranging from atmospheric to 500 psig and a 30- 
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fold range of steam flow rates. It also predicts conversions for the 
temperature range 1200°F to 1300°F and catalyst loadings from 0.1 
to 0.2 grams K2COs per gram of coal. For the catalyst levels 
examined, the gasification rate was proportional to the amount of 
catalyst present. Additional studies need to be performed over a 
broader range of catalyst loadings to determine the limits of this 
relationship. It was also shown that these kinetics can be applied to 
predict trends in conversion for HzO, Hz and CO mixed gas feeds. 
The kinetic expression obtained has been shown to have adequate 
predictive capabilities in the range of interest. It is in a form which 
can be used directly in the development of models for fluid bed 
gasification reactors. Thus, the goal for this study has been achieved. 
Future work will be directed toward formulating a fluid bed reactor 
model. 


28762 Reaction characteristics during in-situ gasification of west- 
ern subbituminous coals. Young, J.E.; Fischer, J. (Argonne National 
Lab., IL). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 3, 108- 
120(10 Sep 1978). (CONF-780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

In experimental studies at Argonne, the kinetics of the reac- 
tions occurring in the gasification zone are being measured. The data 
from these studies are used in mathematical models being developed 
at other laboratories for each of the field projects. This paper 
describes the reaction characteristics of coals from the Hanna No. 1 
and Wyodak coal seams for the chemical reactions given. At high 
temperatures (700-750°C), the Wyodak char is 50-100% more reac- 
tive with steam than is Hanna char, although at lower temperatures 
(600-650°C), the two have essentially equal reactivities with steam. 
The lower apparent activation energy observed for the Hanna char 
indicates that its average pore size is smaller than that of the 
Wyodak char. The reaction order with respect to steam is greater 
for the Wyodak char than for the Hanna chars--undoubtedly also 
because of the differences in pore structure. Hydrogen severely 
inhibits the reaction of steam with both chars. The inhibition is 
greater as a greater fraction of the carbon is gasified. Mineral matter 
catalyzes the water gas shift reaction, and thermodynamic equilibri- 
um is reached at approximately 550°C. The ash alone also has been 
found to catalyze the methanation reactions, but kinetic data have 
not yet been determined for these reactions. The alkali and alkaline 
earth cations present in brackish waters exert a minimal catalytic 
effect on the steam-char reaction--most likely because the high ash 
content of the coal already supplies sufficient catalyst for the reac- 
tion. 


28763 Carbonization reactions in the Grand Forks fixed-bed slag- 
ging gasifier. Schobert, H.H.; Johnson, B.C.; Fegley, M.M. (Grand 
Forks Energy Research Center, Grand Forks, ND). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 23: No. 3, 136-141(10 Sep 1978). (CONF- 
780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The agreement of GFERC pilot plant data on gas, tar, char 
production with carbonization models shows that it is possible to 
regard the devolatilization zone in the gasifier as a region of typical 
coal carbonization reactions. As research continues at GFERC 
further understanding of devolatilization in the gasifier can be de- 
rived from carbonization models. 


28764 Development of an advanced fluidized bed coal gasification 
process. Andermann, R.E.; Haldipur, G.B. (Westinghouse Electric 
a Madison, PA). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: 
No. 3, 142-148(10 Sep 1978). (CONF-780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The gasifier test series has been very successful. A wide 
variety of feed material which includes coal and coal-derived chars 
have been processed in the Westinghouse gasifier. Controlled oper- 
ation of the gasifier has been achieved for continuous runs in excess 
of 6 days. Insights into ash agglomeration and subsequent separation 
from the char bed has been gained and laboratory scale experiments 
have proved helpful in analyzing the gasification kinetics for the 
PDU gasifier. 


28765 Production of SNG by free-fall dilute-phase hydrogasifica- 
tion of coal. Chambers, H.F. Jr.; Yavorsky, P.M. (Dept. of Energy, 
Pittsburgh, PA). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 3. 
150-159(10 Sep 1978). (CONF-780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

Hydrogasification of coal has been under investigation at 
PERC since the mid-1950's. Initial experiments led to the develop- 
ment of the vertical free-fall, dilute-phase reactor with large diame- 
ter so that coal particles were dispersed to reduce contact while in 
the plastic temperature range. Very rapid particle heating in the 
dilute-phase by mixing with concurrently fed hot hydrogen con- 
trolled agglomeration and eliminated the need for oxidative coal 
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pretreatment. In the dilute-phase hydrogasification process, coal 
which has been washed, pulverized and dried is fed directly to the 
reactor without a requirement of oxidative pretreatment. Pretreat- 
ment, to destroy the coal’s agglomerating property, may consume 
9% of the volatile matter and 13% of the weight. A further advan- 
tage of hydrogasification is in the minimum use of the methanation 
reaction. This reaction is highly exothermic, but the heat cannot be 
used directly in the gasifier because the temperature must be limited 
to 450°C for protection of catalysts. In the DPH process, typically 
65-75% of total methane product may be produced directly in the 
reactor. Dilute-phase hydrogasification has been demonstrated in 
successful, continuous, long duration experiments. Carbon conver- 
sion necessary for balanced plant operation with lignite has been 
demonstrated at hydrogen/coal ratios producing a high-Btu SNG 
with no residual hydrogen separation requirement. High carbon 
selectivity to gas phase products has been demonstrated with no 
benzene and only trace oil formation. Parametric testing has estab- 
lished effects of throughput upon carbon conversion and product 
distribution. Steady operation was achieved at a throughput of over 
800 Ib/ft?hr. Reproductility of test results has been demonstrated by 
duplicated test operation. 


28766 Effect of reaction conditions on gasification of coal-residu- 
al oil slurry. Miyadera, H.; Hirato, M.; Koyama, S.; Gomi, K. 
(Hitachi Ltd., Ibaraki-ken, Japan). Am. Chem. Soc, Div. Fuel Chem., 
Prepr.; 23: No. 3, 160-167(10 Sep 1978). (CONF-780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The technology for coal gasification is being developed as a 
part of "Sunshine Project’ promoted by the Ministry of Internation- 
al Trade and Industry (MITI). Petroleum, however, will hold by far 
the largest share in Japan’s primary energy supply for the next 
decades, but the utilization of heavy oil, such as vacuum residue, is 
limited from the point of view of the air pollution because of difficult 
desulfurization. Therefore, in 1974 we have started the development 
of the “Hybrid Gasification Process” in which coal and residual oil 
are simultaneously gasified to clean fuel gas. Pulverized coal is 
mixed and stirred with residual oil to form a slurry, which is pumped 
to the pressurized, fluidized-bed gasifier with atomizing steam. The 
slurry is converted into gas and char by thermal cracking reactions 
in the upper zone of the fluidized bed. The char produced is further 
gasified with steam and oxygen. The gas leaving the gasifier is 
scrubbed in oil and then in water quench to remove tar, dust and 
steam. A conventional gas clean up system is used to absorb carbon 
dioxide and hydrogen sulfide from the gas. If SNG is required, the 
product gas is shifted and methanated. The advantages of the proc- 
ess are: almost all grades of coal and residual oil can be simulta- 
neously converted to clean fuel gas; raw materials are transported 
and fed to the pressurized gasifier without difficulty by means of 
slurry; and the gasifier consists of a single fluidized bed and the 
gasification reactions proceed in two stages. The simple structure of 
the gasifier allows easy control and high thermal efficiency. 


28767 Reactor performance during rapid-rate hydrogasification 
of subbituminous coal. Epstein, M.; Chen, T.P.; Ghaly, M.A. (Bech- 
tel National, Inc., San Francisco, CA). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 23: No. 3, 168-179(10 Sep 1978). (CONF-780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

In rapid-rate coal hydropyrolysis, pulverized coal particles 
are contacted with hot, high-pressure hydrogen for a short period of 
time. Typical conditions include temperatures of 1,000°F to 2,000°F, 
hydrogen partial pressures of 500 to 3,000 psi, and particle residence 
times of 0.05 to 5 seconds. Rapid-rate coal hydropyrolysis involves a 
number of complex chemical and transport phenomena which are 
not well understood. These phenomena include devolatilization of 
the solid coal, hydrogenation of reactive volatile matter, hydrogena- 
tion of char, diffusion of volatile matter from the coal particles, and 
intrusion of hydrogen to stabilize the reactive volatiles or react with 
the active char. Excellent reviews of the subject have been presented 
by Anthony and Howard and by Pyrcioch et al. Bechtel Corpora- 
tion has conducted a program for the DOE to investigate the 
operability potential and scaleup feasibility of the Cities Service, 
Rocketdyne, PERC, and Brookhaven coal hydrogasification proc- 
esses, relating to DOE plans for a hydrogasifiction process develop- 
ment unit (PDU). Bechtel has: (1) collected bituminous, subbitumin- 
ous, and lignite coal hydrogasification data; (2) performed a reactor 
model study for each of the processes; and (3) developed a conceptu- 
al full-scale hydrogasification reactor design for converting subbitu- 
minous coal to SNG. As part of the reactor model study, semiempiri- 
cal correlations for predicting overall carbon conversion and carbon 
conversion to gaseous products have been fitted to the data. This 
paper presents: (1) results of the reactor model study for the hydro- 
gasification of subbituminous coal in the Rocketdyne and Cities 
Service reactor systems; and (2) the design basis for a full-scale 
subbituminous coal hydrogasifier. 
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28768 Apparatus for the gasification under pressure of bitumi- 
nous coal, especially of fine coal in a generator. Pasternak, R.; Bauer, 
J. (to Steag AG). US Patent 4,111,665. 5 Sep 1978. Priority date 9 
Sep 1975, German, Federal Republic of (F.R. Germany). 4p. 
Apparatus for the gasification under pressure of bituminous 
coal, especially fine coal, comprising a generator which has a 
container to receive the coal to be gasified and a feed device which 
supplies the coal to the container, while keeping the container closed 
off so as to maintain the pressure in the generator. The feed device 
includes a briquette forming device located on the container, and a 
continuously operable screw conveyor which feeds the coal to be 
gasified through the briquette forming device and directly into the 
container in the form of briquettes. The feed device is encapsulated 
and, together with the fine coal and briquettes within it, forms a gas 
tight closure for the container to maintain the pressure therein. 


28769 Method for creating a permeable fragmented zone within a 
subterranean carbonaceous deposit for in situ coal gasification. Martin, 
W.L.; Wahl, H.A.; Young, G.C. (to Continental Oil Co.). US Patent 
4,109,719. 29 Aug 1978. Filed date 5 Dec 1977. 6p. 

A method is described for creating a zone of relatively high 
permeability within a subterranean carbonaceous deposit which in- 
cludes gasifying a portion of the carbonaceous deposit to provide a 
cavity, placing at ieast one explosive device in the deposit in the 
vicinity of the cavity so that energy generated upon detonation of 
the explosive device extends into the cavity, and detonating the 
explosive device thereby causing a portion of the carbonaceous 
deposit to be fragmented and to collapse into the cavity. 


28770 Raney nickel catalytic device. O’Hare, S.A. (to Dept. of 
Energy). US Patent 4,110,257. 29 Aug 1978. Filed date 1 Jul 1977. 
4p. 


PAT-APPL-8 12,303. 

A catalytic device for use in a conventional coal gasification 
process which includes a tubular substrate having secured to its 
inside surface by expansion a catalytic material. The catalytic device 
is made by inserting a tubular catalytic element, such as a tubular 
element of a nickel-aluminum alloy, into a tubular substrate and heat- 
treating the resulting composite tc cause the tubular catalytic ele- 
ment to irreversibly expand against the inside surface of the sub- 
strate. 


28771 Method for establishing high permeability flow path be- 
tween boreholes. Dow, J.P. (to Dept. of Energy). US Patent 
4,106,574. 15 Aug 1978. Filed date 7 Jul 1977. 6p. 

PAT-APPL-813,551. 

A method is described for linking adjacent boreholes in a 
subterranean formation, particularly in a coal gasification array, by 
firing a high velocity terradynamic projectile from one borehole to 
the other. 


28772 Molten salt coal gasification process. Kohl, A.L.; Harty, 
R.B.; Johanson, J.G.; Naphtali, L.M. (Rockwell Int, At Int Div, 
Canoga Park, Calif). Chem. Eng. Prog.; 74: No. 8, 73-79(Aug 1978). 
This paper summarizes results of a research program aimed at 

the production of low-Btu clean gaseous fuels from coal that are 
suitable for power generation in the highly efficient combined cycle 
and for industrial uses. Gasifier and advanced turbine development, 
high-temperature gas cleaning technology, and studies on the design 
of burners are all part of this program. One of the schemes that may 
offer a solution is the pressurized, air-blown, molten-salt gasification 
rocess. Here the coal is gasified at a temperature of 1600 to 
1800$degree$F, and at pressures to 30 atm. by reaction with air in a 
highly turbulent mixture of molten sodium carbonate containing 
sodium sulfide, ash, and unreacted carbonaceous material. Sulfur and 
ash of the coal are retained in the melt, a small stream of which is 
continuously circulated through a process system for regeneration of 
the sodium carbonate, removal of the ash, and recovery of elemental 
sulfur. Flow diagram of a Process Development Unit (PDU) is 
presented along with design details of gasifier/quench assembly. 
Plant design construction is also discussed. Material balance of the 
PDU is presented graphically. The system described can be also 
used for the manufacture of medium-Btu gas after substitution of 
oxygen (with same stream) for air feed to the gasifier. 3 refs. 


28773 Method for increasing the calorific value of gas produced 
by the in situ combustion of coal. Shuck, L.Z. (to Dept. of Energy). 
US Patent 4,095,650. 20 Jun 1978. Filed date 10 Aug 1977. 8p. 

PAT-APPL-823,480. 

The present invention relates to the production of relatively 
high Btu gas by the in situ combustion of subterranean coal. The 
coal bed is penetrated with a horizontally-extending borehole and 
combustion is initiated in the coal bed contiguous to the borehole. 
The absolute pressure within the resulting combustion zone is then 
regulated at a desired value near the pore pressure within the coal 
bed so that selected quantities of water naturally present in the coal 
will flow into the combustion zone to effect a hydrogen and carbon 
monoxide-producing steam-carbon reaction with the hot carbon in 





JUNE 15, 1979 


the combustion zone for increasing the calorific value of the product 
gas. 


28774 SNG from coal and oil. Mueller, W.D.; Moeller, F.W.; 
Jockel, H. (Lurgi Mineraloeltechnik G.m.b.H., Frankfurt am Main 
(Germany, F.R.)). Erdoel-Erdgas Z.; 94: No. 3, 76-84(Mar 1978). (In 
German). 

Existing conversion technologies for the production of syn- 
thetic natural gas (SNG) from naphtha, heavy residue and coal are 
presented; for naphtha the catalytic rich gas process, for heavy 
residue the process of partial oxidation and for coal conversion the 
Lurgi-Pressure-Gasification. Description of the basic conversion 
princples is followed by details of the relevant steam reforming and 
gasification processes. Results of commercial and semi-commercial 
plant installations are presented to illustrate the individual require- 
ments of the methane synthesis for the different crude gases. The at 
present quite different market position of the SNG-production for 
Western Europe and the USA is discussed in a final consideration of 
the economic parameters. 


28775 Economics of coal conversion processing. Advances in coal 
gasification: support research. Advances in coal gasification: process 
development and analysis. Washington, DC; American Chemical 
Society (1978). 192p. (CONF-780902—P1). Univ. Microfilms, Ann 
Arbor, MI. 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The fall meeting of the American Chemical Society, Division 
of Fuel Chemistry, was held at Miami Beach, Florida, September 10- 
15, 1978. Papers involved the economics of coal conversion process- 
ing and advances in coal gasification, especially support research and 
process development and analysis. Fourteen papers have been en- 
tered individually into EDB and ERA; three papers had been 
entered previously from other sources. (LTN) 


28776 Conversion of Western coals to alternative energy prod- 
ucts. Simone, A.A. (C-E Lummus Co., Bloomfield, NJ). pp 124-132 
of Mining year book 1978. Denver, CO; Colorado Mining Associ- 
ation (1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

A summary of our results indicates that clean, transportable 
energy can be produced from Western coals for costs in the range of 
2.60 to 4.30 $/MM BTU, including the cost of coal at 42 1/2 cents/ 
MM BTU and all necessary capital charges, but not including 
transportation costs from the conversion plant to the user. The 
above figures are based on leveraged financing with a 75/25 debt-to- 
equity ratio and other economic ground rules as outlined. The 
conversion plants considered have clean energy outputs in the 195 to 
320 x 10° BTU/SD range. Assuming a 100% owner's equity, higher 
capital charges result in an increase in the above cost range to the 
4.10 to 6.70 $/MM BTU level. Our results indicate that liquefaction 
to produce heavy liquid yields potentially the lowest product energy 
unit cost, and conversion to methanol the highest. 


28777 Instrumentation and controls for a high-pressure, high- 
temperature, fluidized-bed coal gasification process. Wohadlo, S.J.; 
Olson, D.P.; Bair, W.G. Chicago, IL; Institute of Gas Technology 
(1978). 22p. (CONF-780611—15). 

From AIChE symposium; Philadelphia, PA, USA (4 Jun 
1978). 

Present-day technology has been successfully applied for 
measurementand control of process streams found in the HYGAS 
pilot plant. These streams have required speical tecniques due to the 
presence of corrosive, abrasive solids, and high temperaures and 
presures. However, IGT, as thte process developer, is always 
searching for improved technology which is better suited to cope 
with some of the unique process requirements. Consequently, several 
areas of the plant have experimental instrumentation equipment 
instaled for evaluation. We are presently working with Argonne 
National Laboratories in their development of acoustical and capaci- 
tive techniques for slurry flow and density measurement. The 
HYGAS program will continue to develop and institute new instru- 
mentation to complement existing technology so that improved 
measurement and control techniques can be developed for the 
emerging coal gasification plants. 


28778 Data base for the HYGAS Process commercial/demon- 
stration plant design. Bair, W.G. Chicago, IL; Institute of Gas 
Technology (1978). 1Sp. (CONF-780891—3). 

From 5. annual international conference on coal gasification, 
liquefaction, and conversion to electricity; Pittsburgh, PA, USA (1 
Aug 1978). 

The HYGAS Pilot Plant has operated successfully with all 
three of the major U.S. coal types producing high char conversions 
and sinter-free operations for long duration tests. This HYGAS Pilot 
Plant operating experience coupled with the laboratory and PDU- 
scale test work and the development of the mathematical model 
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predicting product yields and raw material requirements, forms a 
strong data base which has been effectively utilized by DOE and 
Procon in the design of the commercial/demonstration plant based 
on the HYGAS Process. 


28779 Catalytic hydrogasification of carbonaceous materials. 
Tomita, A. Sekiyu Gakkaishi; 20: No. 1, 26-30(Jan 1977). (In Japa- 
nese). 

A review covers the heterogeneity of graphitic carbon sur- 
faces as detected, e.g., by the chemisorption activation energy of 
hydrogen on various types of sites; qualitative changes of carbon 
surfaces during reaction, e.g., the removal of surface functional 
groups during heating; quantitative changes during gasification reac- 
tions, as studied on coal chars; heat and mass transfer; equilibrium 
products for various gasification conditions; catalysts for hydrogasi- 
fication; deactivation of platinum, nickel, and various other catalysts; 
the catalyst-carbon contacting mechanism; side reactions; and the 
catalytic reaction mechanism. 


28780 Kinetics of the reaction of carbon with gases and the 
problem of the gasification of solid fuel. Fedoseev, S.D. (D.I. Mende- 
leev Moscow Inst of Chem Technol, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 3, 77-80(1977). 

Methods for intensifying the process of gasifying solid fuel 
are considered. It is shown that the problem of increasing the 
economic efficiency of the use of fuel can be solved only where, 
simultaneously with the intensification of the gasification process, its 
energy efficiency is increased, raising the proportion of useful con- 
sumption of fuel in its gasification. 6 refs. 


28781 Procedure for synthesizing methane. White, G.A.; Rosz- 
kowski, T.R.; Fleming, H.W. (to Parsons (Ralph M.) Co., Pasadena, 
Calif. (USA)). German(FRG) Patent 2,551,958/A/. 26 May 1976. 
19p. (In German). 

A method of preventing carbon formation during methane 
production at temperatures above 482°C is described. In this meth- 
ane synthesis, a gas flow consisting of hydrogen, carbon oxides, and 
water in the form of steam are brought into contact with a catalyst 
evaporated on a carrier at a temperature between 482 and 871°C. 
The catalyst contains at least one metal of the 3rd period of group 
VIII of the periodic system of elements. In order to prevent carbon 
formation, there is excess steam in the gas flow. 


28782 Production of synthetic natural gas from coal. Foeldiak, 
G. Energiazdas; 17: No. 3, 97-101(1976). 

Coal can be gasified by either of two processes, the first is 
adiabatic in the ideal case, the other being allothermal in which the 
energy required by the reaction is supplied by a nuclear reactor in a 
given case. The process does not demand pure oxygen. A produc- 
tion of the nuclear energy produced by a nuclear reactor which also 
is used for electrical power generation eventually transforms into 
chemical bonding energy inside the gasifying reactor e.g. in the form 
of synthetic petrol and in that of synthetic natural gas supplied to 
consumers. This indicates that the relatively cheap energy of the 
nuclear reactor can be converted into more expensive chemical 
energy. At the same time the specific cost of electrical power is 
reduced by the utilization of waste energy. The economy of the 
process thus is ensured by its combination character. The theoretical 
solution is clear yet numerous technological details await solution; 
moreover the chemistry and reaction kinetics of coal gasification are 
not equivocal. The essential feature of the new type of reactor 
consists in a temperature as high as 1000-1200°C produced by 
graphite-bedded heating elements of 60 mm diameter. From the 
viewpoint of technology the most difficult problem to solve is that 
graphite must be used for a structural material rather than the 
hitherto applied metals. 


28783 (UCRL-Trans—11442) First experiments on hydraulic 
fracture of a coal seam at the Moscow Podzemgaz Station. Brushtein, 
N.Z.; Kulakova, M.A.; Levanevskii, V.S.; Nusinov, G.O.; Pitin, 
R.N.; Farberov, I.L. Translated from Podzemn. Gazif. Uglei; No. 4, 
19-24(1958). 22p. Dep. NTIS, PC A02/MF AO1. 

USSR tests of hydraulic fracturing of a coal seam in 1957-8 
are reported. Water, with admixed sand in most cases, was used at 
pressures up to 10 to 15 atmospheres. The depth of the seam was 
about 50 meters and the seam thickness was | to 1.4 meters. The 
equipment and flow rates before, during, and after fracturing are 
given. (LTN) 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 28679, 28680, 28683, 28687, 
28688, 28689, 28690, 28731, 28756, 28775, 28776, 28839, 28841, 
28846, 28847, 28987, 29535, 29536, 31006 


28784 (CONF-781018—, pp K.1-K.29) Materials for coal lique- 
faction and low-temperature gasifiers applications. King, R.T. (Oak 
Ridge National Lab., TN). 1978. 
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From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


A number of materials research and development activities 
are in progress to improve the technical bases for materials selection, 
design, and reliability for coal liquefaction plants, and for the low 
temperature areas of gasification plants. The scope of the national 
pilot plant and demonstration plant effort is still too broad for all 
areas of need to be adequately serviced by the available funds, but 
significant progress is being made on a number of fronts. As the 
work continues, new areas of need continue to arise for considera- 
tion. 


28785 (CONF-781018—, pp K.30-K.72) Alloy design for several 
critical components in fossil fuel energy conversion systems. Zackay, 
V.F.; Horn, R.M.; Bhat, M.S.; Parker, E.R. (Univ. of California, 
Berkeley). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Material selection in advanced energy conversion systems is 
often a balance or ‘trade-off’ between metallurgical and chemical 
engineering considerations. The optimum choice of processing varia- 
bles for maximum producibility may not be the optimum for material 
performance and plant life. Conventionally, an economic compro- 
mise is struck wherein product producibility is balanced against plant 
life. This practice is inapplicable in those cases wherein there exist 
no possible variations in processing variables consistent with the 
limitations of the available commercial structural materials. In such 
important cases, new materials must be synthesized, tested, and be 
accepted by the appropriate code groups. Even in exceptional cases, 
the metallurgist (or the ceramist) must adhere as closely as possible 
to existing technology and must work closely with producers and 
manufacturers to ensure the development of a practical and econom- 
ic product. In the research and development programs described the 
property improvements are large and significant. Although the 
modifications are modest (in composition or heat treatment, or both). 
An additional and long-lasting gain has been the added knowledge 
accrued of the fundamental relationships between phase transforma- 
tions, microstructure, and mechanical properties. 


28786 (CONF-781018—, pp 1.24-1.28) Failure prevention and 
analysis in coal liquefaction systems. King, R.T. (Oak Ridge National 
Lab., TN). 1978. 

From 3. conference on materials for coal conversica and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Under this program, ORNL staff members examine failed or 
used components and limited surveillance coupons from operating 
plants. The critical objectives are to: obtain materials-related data 
and experience that can assist in the design, construction, and 
operation of later plants; provide assistance to current plant opera- 
tors by providing failure analyses and recommendations on selected 
materials or components; and provide permanent records of signifi- 
cant results for incorporation in the Central Failure Analysis Data 
Bank operated at the National Bureau of Standards. During FY 
1978, the failure analyses and materials-related examinations that 
were performed were mainly related to the solvent refined coal 
process, with plants located at Wilsonville, Alabama, and Fort 
Lewis, Washington. In addition, analyses were performed on materi- 
als from atmospheric fluidized-bed combustors located at Rivesville, 
West Virginia (a 30 MW boiler), and test units located at the 
Morgantown Energy Research Center in Morgantown, West Virgin- 
ia. Other analyses were performed upon request from several other 
test and plant sites. 


28787 (CONF-781018—, pp III.7-III.9) Alloy evaluation for 
fossil fuel process plants (liquefaction). Scott, T.E. (Ames Lab., IA). 
1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Tensile samples of the 2-1/4 Cr—1 Mo steel have been 
exposed to argon gas pressurized to 2000 and 4000 psig for 168 hours 
at 500°F and 900°F to provide baseline data for subsequent compari- 
son with samples exposed to pressurized hydrogen gas and coal 
slurry. During exposure the samples have been subjected to tensile 
stresses of 0 psi at 500°F and 900°F, to approximately 46,000 psi at 
500°F, and to about 20,000 psi at 900°F. Our high pressure hydro- 
gen test facility has been completed and the pressure vessels are 
operating. Samples have been exposed to hydrogen gas and slurry. 
To date we have completed 168 hour exposures of unstressed 
samples at 500°F under 2000 and 4000 psig hydrogen pressure and at 
800°F under 4000 psig hydrogen pressure. One set of samples was 
exposed for 168 hours at 900°F under 2000 psig hydrogen pressure. 
This latter exposure temperature was too high and the coking which 
resulted negated the relevance of the series but tests were run 
nevertheless. Subsequent to the exposures cited above the samples 
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were tensile tested under ambient conditions. The results of all tests 
are included in the attached table which indicates the exposure 
conditions and all the tensile test properties. It is evident that none of 
the 168 hour exposure conditions employed to date have had a 
degrading effect on the ambient test mechanical properties. Howev- 
er, we have begun to see slight microstructural changes which 
suggest that longer exposure times might alter the properties. 


28788 (CONF-781018—, pp III.50-II1.54) Erosion evaluation of 
materials for application in coal liquefaction letdown valves. Mueller, 
J.J. (Battelle Columbus Labs., OH). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


An erosion test apparatus developed earlier is being used to 
determine the relative erosion resistance of candidate materials to 
coal-derived slurry. The conditions of test are typically those of the 
Wilsonville, Alabama SRC pilot plant, i.e., 650 F, letdown from 2000 
psi, hydrogen pressurizing cover gas, and slurry consisting of unfil- 
tered SRC product dissolved in anthracene oil. Slurry driven 
through a 20-mil diameter orifice is impinged on a specimen test 
surface at an angle of 20 deg, the angle found to simulate the type 
and magnitude of wear obtained in tests conducted under simulated 
letdown conditions. Among the materials evaluated, none was found 
superior to CVD—SiC in resistance to erosion by coal slurry. On a 
normalized time basis, the second best material is less resistant than 
CVD—SiC by a factor of 11. Chemically vapor deposited titanium 
diboride, which has been found superior to CVD—SIC in gas-driven 
ype erosion studies, was found to be no better than a factor of 22 
ess erosion resistant in the current study. The lack of correlation 
between these two types of tests probably relates to the widely 
differing particle sizes, flow velocities, and viscosities of the media 
transporting the particles. SEM examinations made of the ceramic 
wear surfaces following test have provided no clear indications of 
the mode of damage caused by the impinging particles. Most sur- 
faces are worn smooth with only inherent structural deficiencies 
(pores, soft second phases, etc.) leading to disruption of the smoothly 
worn surfaces. The significantly high wear rates occurring in these 
hard ceramic materials at a low impingement angle in the slurry tests 
compared with those of gas-driven particle studies suggest some 
difference in the mechanisms of erosion. 


28789 (CONF-781018—, pp III.S5-III.57) Wear-resistant TiB, 
coatings for coal conversion systems. Randich, E. (Sandia Labs., 
Albuquerque, NM). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


TiB, has been successfully deposited on several materials 
including low carbon steels, series stainless steels, Cu, Ta, 
Kovar, and cemented carbides. CVD rates of ~ 0.5 to 1.0 um/min 
are obtained at a substrate temperature of 900°C. A typical surface 
roughness for a 20 um coating is 4 pw in. rms. Erosion testing shows 
TiBz to be quite superior to cemented carbides up to the onset of 
coating failure. Coating failure begins when a nodule tears out. 
Subsequent widening and coalescing of the resultant pinholes lead to 
massive coating failure. Smooth nodule-free coatings are therefore 
desirable. Coated valve trim is in service in Autoclave 20SV valves 
used as letdown valve pair in a bench scale H-coal reactor. Service 
life for the stems has been extended to seven times that of the Stellite 
6B stems previously used. Furthermore, the 316 SS seats have not 
required recutting during this service period. To date, the stems 
show no visible signs of wear. The oxidation threshold for TiBz is ~ 
480°C. Isothermal tests at 600, 700, and 900°C show the oxidation 
products to be TiO: (rutile) and B,O3; (as determined by x-ray 
diffraction). Corrosion tests in the IITRI gas at 700 and 900°C 
confirm the same reaction products. The oxide coating is not protec- 
tive. TiBz appears to be an excellent wear-resistant coating which 
can be coated successfully on a wide variety of substrates. Unfortu- 
nately, rapid oxidation above 480°C limits its practical use to tem- 
peratures below 450°C. Below 450°C, TiB2 is chemically inert to the 
corrosive species found in coal conversion systems. 


28790 (CONF-790211—1) Hydrocarbonization. Cochran, H.D. 
Jr. (Oak Ridge National Lab., TN (USA)). 1979. Contract W-7405- 
ENG-26. 22p. Dep. NTIS, PC A02/MF AO1. 

From The conference, coal dilemma II; Colorado Springs, 
CO, USA (12 Feb 1979). 

Hydrocarbonization or low temperature carbonization under 
hydrogen pressure is representative of a class of coal conversion 
processes distinctly different from the slurry hydroliquefaction proc- 
esses and processes which synthesize liquid fuels from coal-derived 
synthesis gas. Hydrocarbonization technology is reviewed and major 
process alternatives and problem areas are discussed. The present 
status and future prospects for hydrocarbonization are assessed. 


28791 (FE—2202-36) Homogeneous catalytic hydrocracking 
processes for conversion of coal to liquid fuels: basic and exploratory 
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research. Quarterly report, ‘une 16, 1978—September 15, 1978. (SRI 
International, Menlo Park, CA (USA)). 1 Nov 1978. Contract EX- 
76-C-01-2202. 26p. Dep. NTIS, PC A03/MF AOI1. 

Several control experiments were run with the CO/H2O/base 
system at 400°C for 20 minutes and find that KOH is important for 
high conversion yields and some product quality paramaters such as 
the hydrogen content of the product. However, KOH itself upgrades 
coal very little, CO and H2O being necessary. A run was made with 
coal in CO/H20/KOH at 400°C for 40 minutes, and the product 
was essentially the same as that of a 20-minute run except for the 
hexane solubility, which was 24% at 40 minutes versus 18% at 20 
minutes. A preliminary comparison of the products of coal runs in 
CO/H:20/KOH and in tetralin for 20 minutes at 400°C indicates 
substantial product quality similarities although the yields are lower 
with tetralin. A lignite was also run in CO/H2O/KOH and very high 
conversion (43% hexane soluble and 63% benzene soluble) was 
observed after 20 minutes at 400°C. A decrease in donor solvent 
conversion yield was found on prior removal of initially pyridine- 
soluble material from an Illinois No. 6 (Sahara Mine) coal that had 
not been observed by other workers for West Kentucky 9-14 coal. 
This decrease has now been shown to occur for the Kentucky coal, 
at least under our donor solvent conditions. Tests are under way to 
determine which of the various factors in the donor solvent process 
are responsible, so that the factor can be better understood. Poison- 
ing of the donor solvent conversion by pyridine residue in the 
extracted coal has been eliminated as a possibility by the results of 
experiments using tetralin diluted with varying amounts of pyridine. 


28792 (FE—2270-31) Solvent refined coal (SRC) process. Oper- 
ation of solvent refined coal pilot plant at Wilsonville, Alabama. 
Annual report, January—December 1977. Lewis, H.E.; Weber, W.H.; 
Usnick, G.B.; Hollenack, W.R.; Hooks, H.W. (Catalytic, Inc., Wil- 
sonville, AL (USA)). May 1978. Contract EX-76-C-01-2270. 217p. 
Dep. NTIS, PC Al0/MF AOl1. 

This report presents operating conditions and results for the 
six-ton-per-day Solvent Refined Coal (SRC) pilot plant at Wilson- 
ville, Alabama. Three industrially significant coals were processed: 
(1) a subbituminous Wyomin coal from Amax Coal Company's Belle 
Ayr Mine (Wyodak Seam), (2) a high volatile Utah bituminous coal 
from Consolidation Coal Company's Energy Mine (I and J Seam), 
and (3) a high volatile Indiana bituminous coal from Old Ben Coal 
Company's No. 1 Mine (Indiana V Seam). The effects of various 
process variables on SRC yield and quality were determined. These 
variables included process solvent boiling range, dissolver volume, 
accumulated solids concentration, and hydrogen sulfide partial pres- 
sure. The effects of operating variables on the overall plant solvent 
inventory balance are also reported. The effectiveness of a distribu- 
tor plate installed in the dissolver for maintaining dissover solis in a 
fluidized state is discussed. Several filter aid (precoat) materials were 
tested. A correlation was developed between the volume of wash 
solvent used to rinse the filter cake and the amount of ash in SRC. A 
mathematical model for pressure-leaf filter scaleup was developed 
from the coal processing data obtained during 1976 and 1977. 
Centrifugation and antisolvent addition were evaluated as potential 
alternatives to filtration for mineral residue separation. Major 
changes to the solvent and product recovery systems made during 
1977 are also discussed. 


28793 (FE—2274-5) Optimization studies of various coal-conver- 
sion systems: rates of hydrogen absorption and asphaltene formation in 
coal liquefaction. Interim report, April—December 1977. Wen, C.Y. 
(West Virginia Univ., Morgantown (USA). Dept. of Chemical Engi- 
neering). Jan 1978. Contract EX-76-C-01-2274. 73p. Dep. NTIS, PC 
A04/MF AOl1. 

Experimental data from various catalytic and noncatalytic 
coal liquefaction pilot plant operations have been analyzed. Semiem- 
pirical correlations are formulated to describe the reactor operation; 
namely the hydrogen absorption and product yield in coal liquefac- 
tion processes. The overall rate of hydrogen absorption can be 
expressed in terms of the hydrogen concentration in the gas stream 
and the hydrodynamic characteristics of the reactor considered. For 
the formation of asphaltene, a consecutive first order reaction mech- 
anism is used to examine the data obtained from Synthoil unit. The 
concentration of asphaltene is related to the reactor residence time 
and coal dissolution rate in the Synthoil unit. The variation of 
viscosity can be explained via variation in asphaltene concentration 
of the product liquid. 


28794 (FE—2315-28) Refining and upgrading of synfuels from 


coal and oil shales by advanced catalytic processes. Quarterly report, 
April—June 1978. Sullivan, R.F.; Rudy, C.E.; Chen, H.C. (Chevron 
Research Co., Richmond, CA (USA)). Jul 1978. Contract EX-76-C- 
01-2315. 37p. Dep. NTIS, PC A03/MF AOI. 

SRC-I and SRC-II, two different forms of solvent refined 
coal, have sharply contrasting characteristics as coal-derived feeds 
for conversion to transportation fuels. SRC-I process product is a 
relatively unattractive feed for conversion to distillate fuels using 
commercial fixed bed catalytic hydroprocessing technology. It is 
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necessary to dissolve the high melting SRC-I in a solvent before it 
can be pumped in the processing units. Catalyst bed and equipment 
plugging is a serious problem. The catalyst rapidly deactivates, and 
hydrogen consumption is very high. Refining costs for SRC-I proc- 
ess product are judged to be relatively high. In contrast, preliminary 
results indicate that the SRC-II process product is quite an attractive 
feed for conversion to transportation fuels using modern petroleum 
hydroprocessing technology. Essentially all of the nitrogen can be 
removed in a single catalytic hydrotreating stage to yield a low 
boiling distillate. Based on limited information on the product prop- 
erties, we expect to be able to convert this distillate to specification 
transportation fuels using conventional petroleum processing tech- 
nology. 


28795 (FE—2367-9) Effects of solvent characteristics on 
Wyodak coal liquefaction. Annual technical progress report, May 
1977—April 1978. Silver, H.F.; Hurtubise, R.J. (Wyoming Univ., 
Laramie (USA)). 15 May 1978. Contract EX-76-S-01-2367. 72p. Dep. 
NTIS, PC A04/MF AOI. 

Wyodak coal liquefaction runs have been completed using 
nine different solvents derived from Wyodak coal recycle solvent 
from the Wilsonville, Alabama SRC plant. Results suggest that the 
effectiveness of the solvents studied tends to improve as the boiling 
range of the solvent increases. Further, mildly hydrogenated 
Wyodak solvents appear to be more effective than either unhydro- 
genated or severely hydrogenated solvent. In addition, 13 additional 
solvents have been prepared from a Kentucky coal-derived recycle 
solvent produced at the SRC plant in Tacoma, Washington; from 
Pittsburgh Seam coal-derived anthracene oils from the Clairton 
works of U.S. Steel; and from Hanna coal-derived in situ coal 
gasification tars produced at Hanna, Wyoming. Coal liquefaction 
runs have been initiated using these solvents. Open column and high- 
performance liquid chromatography have been used to separate 
monophenols from recycle solvents. Fluorescence spectroscopy has 
been employed for identification and characterization of the mono- 
phenols. Nitrogen type analysis shows that nitrogen compounds in 
coal-derived liquids contain a high percentage of quinoline types 
which may be difficult to remove. 


28796 (FE—4189-7) Solvent refined lignite process development. 
Quarterly technical progress report No. 1, July—September 1977. 
Severson, D.E. (North Dakota Univ., Grand Forks (USA). Engi- 
neering Experiment Station). 7 Apr 1978. Contract EF-77-C-02- 
4189. 433p. Dep. NTIS, PC A19/MF AO1. 

Approximately 900 hours of liquefaction operation were ac- 
cumulated with the PDU most of which was in two extended runs 
scheduled for 28 days each. Relatively high conversions were main- 
tained with potential solvent recoveries of over 100% of solvent 
charged. Actual solvent recoveries, however, were about 90%. 
Product distribution changed with time of operation with relatively 
more SRL and less liquids produced while total conversion re- 
mained high. Buildup of solids in the reactor resulted in deposits on 
reactor walls and reduction in residence time giving a higher melting 
point product. Process upsets and higher melting point SRL caused 
plugs in piping and process vessels as well as pumping difficulties. 
Product gas cleanup and recycle were accomplished without diffi- 
culty and with no significant difference noted in liquefaction charac- 
teristics. In a short run (83 hours), Gascoyne lignite was found to 
have the greatest response to liquefaction of the lignites tested so far. 
Conversions were high and yields of SRL were high at the expense 
of light oil production. Operation of the solids-liquid separation unit 
gave significant separation of SRL from the mineral matter and 
unreacted lignite although the separation was variable and less 
effective than desired. Distillation of solvent by the routine labora- 
tory method and equipment was compared with results using stand- 
ard ASTM procedure. The routine distillation gave slightly lower 
distillate volumes at a given vapor temperature. 


28797 (FE—4189-11) Solvent refined lignite process develop- 
ment. Quarterly technical progress report No. 2, October—December 
1977. Severson, D.E. (North Dakota Univ., Grand Forks (USA). 
Engineering Experiment Station). 26 May 1978. Contract EF-77-C- 
02-4189. 237p. Dep. NTIS, PC Al1/MF AOI. 

It was determined that recycling gas to the system did not 
affect the overall conversion of lignite to products nor were there 
apparent differences in the distribution of products. Extended sol- 
vent recycle, however, caused slightly increased yields of net liquids 
while decreasing the net gas yield noticeably. The overall conver- 
sion was apparently not affected. Recycling of solvent resulted in 
increased aromatic and decreased sulfurr contents. About 110 hours 
of coal processing, corresponding to about 8 1/2 solvent passes 
through the process, results in a lined-out solvent inventory. Long 
term operation of the solid-liquid separation system was not 
achieved. Significant conversion of lignite at very low residence 
times was demonstrated in a series of runs conducted using only the 
slurry preheater as a reactor. Up to 55 percent overall conversion of 
MAF lignite occurred at residence times of 27 seconds or less. This 
compares with residence times of greater than 2500 seconds to 
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achieve more than 90 percent conversion. Increased reactor tem- 
peratures resulted in increased conversion. No evidence of trans- 
granular or intergranular corrosion was found in any of prestressed 
metal coupons placed in the liquefaction section of the PDU. Only 
carbon steel showed any significant attack with corrosion proceed- 
ing throughout the period of exposure. None of the four austinitic 
stainless steels showed any stress corrosion cracking. Neither did the 
Incoloy 800 or a ferritic stainless steel. Longer exposure as well as 
more sophisticated analytical methods are suggested to permit detec- 
tion of the low rates of corrosion. 


28798 (IS—4587) Alloy evaluation for fossil fuel process plants 
(liquefaction). Woods, C.M.; Scott, T.E. (Ames Lab., IA (USA)). 2 
Oct 1978. Contract W-7405-ENG-82. 53p. Dep. NTIS, PC A04/MF 
AOl. 

Base properties were determined for A387-74A-Gr.22-C1.2 
steel after exposures to various temperatures and pressures in inert 
environments. Room temperature mechanical properties were deter- 
mined for samples exposed to a coal slurry environment at various 
temperatures, H2 pressures and applied stresses. Tests in inert atmos- 
pheres were completed to monitor the actual stress level as a 
function of exposure time in tensile samples loaded in pre-com- 
pressed rings. Creep measurements were made at various stress 
levels at 900°F and plotted vs time for 168 hours. Electron micro- 
probe analyses were performed on both the sample cross section and 
the surface oxide layer that formed during exposure to the coal 
slurry. Microstructural analyses before and after exposure to the coal 
slurry were carried out on A387, 316 SS, and 304 SS. Qualitative 
analysis of a crystalline condensate that formed on the pressure 
vessel Inconel rupture disc during a 168-hour exposure to H2-coal 
slurry revealed sulfur as a predominant element in the atmosphere 
above the slurry. 316 SS loading rings were calibrated before and 
after each exposure to the slurry environment. No degradation was 
noted. Room temperature mechanical properties of samples exposed 
to the coal slurry-H2 environment, when compared with base prop- 
erties, revealed certain trends that indicate a necessity for longer 
exposure testing. Electron microprobe analysis disclosed a pro- 
nounced diffusion of Cr and Mo to the surface as well as a complex 
surface oxide layer composed of Cr, Mo, C, Fe, S, O, and Al. 
Microstructural observations revealed no appreciable change in the 
bulk matrix microstructure of A387, 316 SS, or 304 SS due to 


exposure to the slurry; the surface oxide layer consisted of two to 
four regions of varying compositions. 


28799 (IS—4619) Alloy evaluation for fossil fuel process plants 
(liquefaction). Quarterly report, 1 October 1978—31 December 1978. 
Woods, C.M.; Scott, T.E. (Ames Lab., IA (USA)). 15 Jan 1979. 
Contract W-7405-ENG-82. 22p. Dep. NTIS, PC A02/MF AOl. 

Room temperature mechanical properties have been deter- 
mined for A387—74A—Gr.22—Cl.2 steel after exposure for 168 
hours at 500 or 800°F in a coal slurry with 4000 psig hydrogen 
pressure or for 1000 hours at 800°F in 4000 psig argon. Comparison 
of ambient condition tensile tests of the exposed samples with base 
property data revealed that no degradation of ambient temperature 
mechanical properties occurred. 


28800 (METC/RI—79/1) Deactivation of hydrotreating cata- 
lysts by coal-derived organometallics. Karr, C. Jr.; McCaskill, K.B. 
(Department of Energy, Morgantown, WV (USA). Morgantown 
a Technology Center). Feb 1979. 34p. Dep. NTIS, PC A03/ 
MF AOI. 

The presence of ten oil—soluble trace metals (organometal- 
lics) in the particulate-free toluene solution of Kentucky No. 9 coal 
hydroliquefaction product was demonstrated. These metals (Co, K, 
Mg, Mo, Na, Ni, Pb, Sn, Ti, and V) were removed, generally 
completely, by high surface area silica gel and gamma—alumina 
during hydroliquefaction, and to a lesser extent by alpha—quartz 
and alpha—alumina, the amounts of total organometallics removed 
varying from 60.0 to 90.0 percent, depending on the surface area of 
the adsorbent used. Three different commercial catalysts were used 
to hydrotreat the filtered coal hydroliquefaction products. The resid- 
ual activities of the used catalysts for ring cleavage of quinoline and 
naphthalene increased in line with the decrease in organometallics 
content. The average increase in residual activities for the three 
catalysts when adsorbents were present during hydroliquefaction 
was 24.8 to 51.3 percent for quinoline and 62.3 to 199 percent for 
naphthalene, depending on the total metals content in the hydro- 
treating feed. Reproductibility of hydrotreating and subsequent re- 
sidual catalyst activity test values was within about 1 weight per- 
cent. Aging of the hydrotreating feed before use showed a reproduc- 
ible increase in residual catalyst activity test values up to about 3 
weight percent for times up to thirty days. Surface analysis of used 
catalysts subjected to the highest organometallics content showed 
titanium, and two other trace foreign metals of uncertain identity, 
distributed in a completely uniformpattern indicative of a molecular, 
rather than a particulate, form. 
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28801 (ORNL/FE—2) Coal liquefaction advanced research 
digest. O'Hara, F.M. Jr. (Oak Ridge National Lab., TN (USA)). Feb 
1979. Contract W-7405-ENG-26. 5lp. Dep. NTIS, PC A04/MF 
AOl. 

Three articles from ORNL’s "Coal Liquefaction Advanced 
Research Digest” (February, 1979) have been entered individually 
into EDB and ERA. They are essentially reviews of the SRC-II 
process, the CSF process, and Fischer—Tropsch synthesis. (LTN) 


28802 (ORNL/FE-—2, pp 1-17) Liquid fuels from coal by the 
SRC-II process. Feb 1979. 

In Coal liquefaction advanced research digest. 

Even though it is a relatively recent development in the 
solvent refining of coal, the SRC-II method produces a product that 
compares favorably with the original solid SRC on several fronts: Its 
ultimate cost may be about the same because higher hydrogenation 
costs are offset by the eliminated costs of filters, pumps, and other 
equipment used forsolids separation. The process does not depend on 
critical technology that is yet to be developed. The liquid SRC is a 
more attractive fuel commodity than the solid because it is more 
conveniently stored and handled and because it is more environmen- 
tally desirable. Developmental problems yet to be dealt with should 
not be minimized, especially those concerned with handling three- 
phase flow with entrainment of corrosive/erosive solids. A number 
of specific engineering problems that might arise in scaling up the 
process have been identified, and the need for a commercial-size 
demonstration plant has been voiced a number of times. The possibil- 
ity of funding such a demonstration plant is currently under discus- 
sion by various governmental and industrial entities. 


28803 (ORNL/FE-—2, pp 19-27) Consol synthetic fuel process. 
Feb 1979. 

In Coal liquefaction advanced research digest. 

Extensive bench-scale testing of the CSF process and its 
underlying chemistry and thermodynamics by Consolidation Coal 
and others indicated that the process should be efficient in convert- 
ing coal to liquid fuels by hydrogen donation during solvent extrac- 
tion. Many investigations and evaluations during and following the 
operation of the Rest pilot facility have reaffirmed the technical 
promise and capabilities of the process. The Cresap experience led to 
a better understanding of the engineering design problems that must 
be dealt with in such a facility and has lent to the development of an 
advanced technology with more durable and efficient components, 
designs, and materials for coal-conversion-plant use. 


28804 (ORNL/FE—2, pp 29-46) Fischer—Tropsch synthesis. 
Feb 1979. 

In Coal liquefaction advanced research digest. 

Fischer—Tropsch synthesis is reviewed, beginning with the 
early work and ending with Sasol-II and commercial designs con- 
tracted for by US ERDA. The emphasis is on the chemical reactions 
involved (with a discussion of intermediate compounds), reaction 
kinetics, temperature and pressure dependence, thermodynamics and 
catalysts (specificity, service life, poisoning, preparation and com- 
parative evaluations). (LTN) 


28805 (ORNL/TM—6680) Analysis of level control valve seat 
from the recycle condensate separator an the Ft. Lewis, Washington, 
SRC Pilot Plant. Baylor, V.B. (Oak Ridge National Lab., TN 
(USA)). Mar 1979. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC 
A02/MF AOl. 

A seat from the level control valve for the recycle condensate 
separator at the Ft. Lewis Solvent Refined Coal pilot plant was 
removed from service when cracks were noticed during routine 
maintenance. One crack extended completely through the 17-4 PH 
Stainless steel trim set. Metallographic examination and hardness 
measurements revealed that the aging temperature used in heat- 
treating the martensitic precipitation-hardenable steel was too low, 
resulting in a material with an improper balance of tensile and 
impact properties. Residual stresses due to fabrication probably 
combined with the corrosive environment to produce stress corro- 
sion cracking. The offensive species could not be positively identi- 
fied, but hydrogen is thought to be a contributory factor. 


28806 (SAND—78-2154C) Engineering kinetics of short resi- 
dence time coal liquefaction processes. Traeger, R.K. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 25p. 
(CONF-790405—6). Dep. NTIS, PC A02/MF AOl1. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

Conversion of coal to liquid products occurs rapidly at tem- 
peratures over 350°C and consequently can be significant in pre- 
heaters or short residence time reactors. The extent of conversion 
can have an effect on the operation of preheaters or effectiveness of 
subsequent reactors. To obtain process information, Illinois No. 6 
coal in SRC II heavy distillate was reacted at 13.8 kPa, temperatures 
of 400, 425, and 450°C, and at slurry space velocities of 3200 to 
96,000 kg/h-m*. Product compositions and viscosities were meas- 
ured. High concentrations of preasphaltenes occur in early reactions 
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resulting in a high viscosity product. Subsequent reactions to asphal- 
tenes and oils are less rapid. 


28807 Coal liquefaction process employing carbon monoxide. 
Malone, H.P.; Paraskes, J.A.; Taylor, H. Jr. (to Gulf Research and 
Development Co.). US Patent 4,128,471. 5 Dec 1978. Filed date 30 
Nov 1976. 14p. 

A process is described for liquefying coal employing a low 
temperature preheater zone, a higher temperature non-catalytic hy- 
drocracking zone and a catalytic hydrogenation zone in series. 
Carbon monoxide passes through the preheater and non-catalytic 
hydrocracking zones but is removed from the process in advance of 
the catalytic hydrogenation zone. 


28808 Economics of the H-Coal Process. Kunesh, J.G.; Cal- 
deron, M.; Popper, G./..; Rakow, M.S. (Hydrocarbon Research, 
Inc., Lawrenceville, NJ). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 
23: No. 3, 25-33(10 Sep 1978). (CONF-780902—P1). 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The studies reported herein start from two basic overall plant 
integration schemes and then examine the sensitivity of the required 
fuel oil price to some of the more probable expected variations in 
process and financial parameters. In the H-Coal process, crushed and 
dried coal is slurried with recycle oils, mixed with hydrogen and 
liquefied in direct contact with catalyst in an ebullated bed reactor. 
The reactor effluent is separated into recycle and net product 
streams in conventional processing equipment. Conversion and yield 
structure are determined by reactor conditions, catalyst replacement 
rate and recycle slurry oil composition. The studies reported are 
based on an operating severity which produces an all-distillate 
product. This mode of operations produces a product slate which 
meets current EPA sulfur specifications without further hydrotreat- 
ing. In optimizing the overall process flow scheme, the means by 
which the required hydrogen is manufactured is a very important 
variable. A second key factor is whether the liquefaction facility 
purchases power or generates its own. A final significant item is 
whether there is a customer for the net product gas. Some of these 
factors are site specific so its overall plant configuration cannot be 
finally optimized until a reasonably firm location is selected. 


28809 Process for —_—— coal. Sugimura, H.; Murakami, H.; 
Ohtsubo, T.; Fukuda, (to Mitsui Coke Co., Ltd.). US Patent 
4,111,786. 5 Sep 978. Priority date 16 Apr 1975, Japan. 10p. 

Process for manufacturing reformed coal comprises the steps 
of: (a) dispersing coal into a mixed oil which is comprised of a coal 
oil having a boiling point between about 150°C and 500°C and a 
petroleum oil having a boiling point higher than that of kerosene; (b) 
subjecting the coal and oil dispersion to hydrogenation conditions 
sufficient to depolymerize the coal; (c) separating a substantially 
liquified coal solution from the product of hydrogenation; and (d) 
distilling the liquified coal solution to recover a reformed coal. 
Preferably, a portion of the coal oil is recycled from the distillation 
stage and a portion of the hydrogen needed for hydrogenation is 
produced from light fractions from the distillation stage. 


28810 Staged hydrogenation of low rank coal. Chervenak, M.C.; 
Johanson, E.S. (to Hydrocarbon Research, Inc.). US Patent 
4,111,788. 5 Sep 1978. Filed date 23 Sep 1976. 8p. 

The hydrogenation of low rank coal to produce hydrocarbon 
liquids and gases is conducted in a first stage reaction zone at 
elevated temperature and pressure and without catalyst, followed by 
further hydrogenation of the total effluent in a second stage ebullat- 
ed bed catalytic reaction zone which is maintained at slightly lower 
temperature. The first stage may comprise an ebullated bed of high 
density non-catalytic contact material. However, the presence of 
such contact material is not required. Clarified hydrocarbon liquid 
streams are returned to the first stage reaction zone as the slurrying 
oil and to the second stage zone as recycle oil to maintain a 
significantly high percentage of unconverted coal solids in the first 
stage reaction zone than in the second stage zone. This two stage 
reaction arrangement produces a high percentage conversion of the 
low rank coal to liquid and gaseous products with good process 
operability. 


28811 Staged hydroconversion of an oil-coal mixture. Aldridge, 
C.L.; Bearden, R. Jr. (to Exxon Research and Engineering Co.). US 
Patent 4,111,787. 5 Sep 1978. Filed date 8 Dec 1977. 10p. 

A catalytic slurry hydroconversion process for producing 
normally liquid hydrocarbons from a heavy hydrocarbonaceous oil 
and from coal is performed in at least two stages in series. The heavy 
oil is introduced into the first hydroconversion stage and the coal is 
introduced into any of the hydroconversion stages other than the 
first stage. 


28812 Process and apparatus for converting coal into oil and 
other coal derivatives. Young, S.H.A. US Patent 4,108,759. 22 Aug 
1978. Filed date 30 Jun 1975. 10p. 
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Process and apparatus are described for the gasification and 
liquefaction of bituminous type coal to produce fuel oil, including 
gasoline, and other liquid coal derivatives. The process includes the 
steps of providing clean, finely pulverized coal, gasifying the pulver- 
ized coal to produce hydrogen, by mixing the coal particles with 
superheated steam in the presence of heat in the range of 1,800 to 
2,000°F, in a closed, oxygen-free pressure vessel, separating the 
hydrogen produced and introducing it into a closed, oxygen-free, 
coal liquefaction pressure vessel, for admixtue with a slurry com- 
posed of fine particulate coal and a hydrogenating liquid, and 
subjecting the mixture to heat, pressure and ultrasonic shock waves 
to produce liquid effluent consisting of oil and a hydrogenating fluid. 
The effluent may be subjected either to fractionation in a still, or to 
centrifugation, to separate its oil and hydrogenating fluid compo- 
nents. The invention includes a coal gasification reactor comprising 
a closed, heated, high pressure vessel which reduces the chemical 
reaction residence time to gasify the finely pulverized coal to milli- 
seconds. It also includes a coal liquefaction reactor comprising a 
closed, heated, high pressure vessel which greatly accelerates lique- 
faction of the coal, while providing substantially greater yields of 
fractionable liquid fuels. 


28813 Conversion of coal into liquid fuels. Schoennagel, H.J.; 
Zahner, J.C. (to Mobil Oil Corp.). US Patent 4,108,758. 22 Aug 
1978. Filed date 14 Mar 1977. 8p. 

This invention provides an improved process for deriving 
liquid fuels from coal which involves the steps of: (1) solubilizing 
coal in a FCC residual oil to form a solvated coal solution phase and 
an ash solids phase; (2) subjecting the two phase admixture to FCC 
conversion conditions; (3) separating and recovering a hydrocarbon 
phase and a catalyst-ash solids phase; (4) treating the catalyst-ash 
solids phase in a catalyst regeneration zone, and removing entrained 
ash solids from the flue gas effluent of the catalyst regeneration zone; 
and (5) fractionating the hydrocarbon phase to recover liquid fuel 
products. 


28814 Conversion of coal-derived liquids with a crystalline alu- 
minosilicate zeolite catalyst. Peters, A.W. (to Mobil Oil Corp.). US 
Patent 4,105,535. 8 Aug 1978. Filed date 7 Mar 1977. 12p. 

Solvent refined coal bottoms which are solid at room tem- 
perature are converted to distillable liquids by blending the bottoms 
with recycle solvent and contacting the mixture in the presence of 
hydrogen over Ni/ZSM-S5 catalyst. 


28815 Economics of advanced coal liquefaction. Neben, E.W. 
(Fluor Eng and Constr, Inc, Irvine, Calif). Chem. Eng. Prog.; 74: No. 
8, 43-48(Aug 1978). 

This is a report on economic study of the commercial facility 
to produce liquid synthetic fuels by an advanced coal liquefaction 
scheme. The core process was specified as hydrogen donor liquefac- 
tion following the CSF (Consol Synthetic Fuel) Donor Solvent 
process. The economic data produced by the study and published 
here, established the cost of liquid products from a commercial plant 
located in the Appalachain region of the United States. The techni- 
cal data outline the plant configuration and details so that the scope 
and magnitude of the facility can be clearly visualized. Since one of 
the major problems involving a project of this kind is the difficulty 
in making economic comparisons of conceptual coal conversion 
processes, this article attempts to provide an approach that will 
permit comparisons on common ground. This approach reflects the 
true economics of the processes under review by eliminating at the 
outset such potentially distorting factors as divergent financing, 
depreciation, and tax methodologies. The discussion is presented 
under headings: technology maximizes return; economic analysis 
measurements; total capital requirements; operating costs. 


28816 Project POGO:a coal refinery. O'Hara, J.B.; Klumpe, 
H.W.; Bela, A.; Jentz, N.E. (Ralph M. Parsons Co, Pasadena, Calif). 
Chem. Eng. Prog.; 74: No. 8, 49-63(Aug 1978). 

This article describes key elements of a conceptual design that 
combines three coal conversion operations--hydroliquefaction, pyro- 
lysis, and gasification--with advanced electric power generation in a 
coal refinery that produces a broad slate of synfuels plus power. The 
complex is referred to as Project POGO, an acronym for Power-Oil- 
Gbas-Other. It is an outgrowth of the work done earlier to develop 
the COG (Coal-Oil-Gas) Refinery Concept. Its configuration is the 
result of an analysis of preferred combinations of coal conversion 
technologies. Designs were developed for three different sections of 
the U.S.; Appalachian region of the Eastern Coal Province, the 
Eastern region of the Interior Coal Province, and the Powder River 
area of the Rocky Mountain Coal Province. The description present- 
ed here is for the Eastern Region, Interior Coal Province Case. The 
simplified block flow diagram of the complex shows that the materi- 
al inputs are coal from a captive mine, air, water, machinery/ 
equipment, and operating supplies. In addition to its own utilities, the 
complex produces: SNG, LPG's, gasoline, distillate fuel oil, coke 
(premium grade), electrical power, and byproducts, including sulfur 
and ammonia. Many schematic designs are included in this report 
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along with detailed description of technology and equipment used. 8 
refs. 


28817 Organic Chemistry of coal. Larsen, J.W. (ed.). Washing- 
ton, DC; American Chemical Society (1978). 335p. (CONF- 
770814—P4). $23.50. 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

The papers deal with the chemistry of coal and estimates of 
its structure based on various analytical methods applied to coal 
liquids, oxidized coal, etc. often after elaborate fractionation to get 
more homogeneous samples. A number of papers are concerned with 
coal liquefaction (similarities between solvent-refined coal and sol- 
vent-refined lignite, super critical gas extraction, temperature condi- 
tions of liquefaction, heteroatom species in coal liquids, etc.). 
Twenty-two papers have been entered individually into EDB and 
ERA. (LTN) 


28818 Oxygen and oxygen functionalities in coal and coal liquids. 
Ruberto, R.G.; Cronauer, D.C. (Gulf Research and Development 
Co., Pittsburgh, PA). ACS Symp. Ser.; No. 71, 50-70(1978). (CONF- 
770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

This on-going work was undertaken to develop an under- 
standing of the reactions involving oxygen and oxygen functional 
groups during the production of synthetic fuels from coal by hydro- 
genative liquefaction. Analytical procedures have been adopted to 
determine the major oxygen-containing groups in coal and coal 
liquids, namely, hydroxylic, carboxylic, carbonylic, and etheric. The 
changes of concentration of these groups have been observed during 
the liquefaction of Belle Ayr subbituminous coal in hydrophenanth- 
rene solvent. It has been found that carboxylic, carbonylic, and 
etheric oxygens are rapidly removed, resulting in the production of 
carbon oxides, water, and hydroxylic groups. 


28819 Chemistry of coal liquefaction. Mayo, F.R.; Huntington, 
J.G.; Kirshen, N.A. (SRI International, Menlo Park, CA). ACS 
Symp. Ser.; No. 71, 126-130(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

The structure of bituminous coal is discussed in terms of 
aromatic aggregates and breakable single bonds. The solvent-refining 
process is interpreted, and low-temperature, low-pressure alterna- 
tives are discussed. The latter include combinations of selective 
oxidation, dehydrogenation, alkali treatment, and various other 
means of ether cleavage. Aqueous sodium hypochlorite is a remark- 
able oxidizing agent, converting some of the aromatic aggregates to 
acids and CO, and leaving a soluble remainder as a new material for 
structure determination. Such investigations of the structure of coal 
should yield new information on what bonds in coal are most easily 
broken for liquefaction and how this process might be accomplished 
most economically. 


28820 Supercritical solvents and the dissolution of coal and lig- 
nite. Blessing, J.E.; Ross, D.S. (SRI International, Menlo Park, CA). 
ACS ~~ Ser.; No. 71, 171-185(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

Supercritical solvents can provide moderate yields of syn- 
crude-like materials from coal, and these yields are not primarily due 
to any unique characteristics of supercritical conditions. Since high 
solvent densities are desirable, solvents that are liquid at liquefaction 
temperatures could prove at least as effective as those that are 
supercritical, and at lower pressures. Liquids, however, are subject 
to the limitations of surface tension and higher viscosities, which 
diminish their usefulness in this scheme. Additionally, solvents that 
are liquid at liquefaction temperatures are very difficult to separate 
from coal products. Thus, supercritical solvents offer solvent fluid- 
ity, a relatively wide range of usable types of compounds, and easily 
obtainable high solvent recoveries in the extraction of low molecular 
weight materials from coal. An understanding of the importance of 
the thermal processes involved in the treatment of coal with hot, 
dense solvents and the principles of supercritical extraction, as 
enumerated at the outset of this paper, could lead to an effective use 
of supercritical solvents in coal and lignite processing. 


28821 Temperature effects on coal liquefaction: rates of depoly- 
merization and product quality as determined by gel permeation chro- 
matography. Knudson, C.L.; Schiller, J.E.; Ruud, A.L. (Department 
of Energy, Grand Forks, ND). ACS Symp. Ser.; No. 71, 301- 
316(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

In this paper the reactor temperature and residence time 
effects on the depolymerization of coal are discussed. The ratio of 
the absorbances of the 950 molecular weight (MW) to 280 MW 
peaks observed in the gel permeation high pressure liquid chromato- 
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graphy (HPLC) separation of products has indicated use as a meas- 
ure of depolymerization and product quality. Research on the non- 
catalytic CO-Steam liquefaction of coal was initiated at the Grand 
Forks Energy Research Center (GFERC) in 1974 as a continuation 
of research started at the Pittsburgh Energy Reseach Center 
(PERC). The objective is to develop the process as a commercial, 
economic method to produce a stable coal liquid which will meet 
environmental oe (ash, nitrogen, and sulfur contents) for 
use as a boiler fuel. The research program has followed three 
overlapping stages: (1) Batch autoclave research, (2) 3-lb/hr continu- 
ous process unit operation, and (3) process development unit scaleup 
based on findings from (1) and (2). Selected data from item (1) are 
considered. 


28822 Method to liquefy coal. Cronauer, D.C.; Kehl, W.L. (to 
Gulf Research and Development Co., Pittsburgh, Pa. (USA); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,641,774/A/. 8 Jun 1977. 33p. (In German). 

In a method to liquify coal in the presence of hydrogen and 
hydrogen-transfer solvents, a hydrogenation catalyst is used in 
which an amorphous aluminium phosphate is taken as catalyst carri- 
er. The particular advantage of aluminium phosphate catalyst carri- 
ers is their property of not loosing their mechanical strength even 
after manifold oxidizing regeneration (burning off the deposited 
carbon). The quantity of carbon deposited on the catalyst when 
using an aluminium phosphate carrier is considerably loss than with 
usual catalyst carriers. 


28823 Liquid products from coal. Krichko, A.A.; Zamanov, 
V.V.; Makar’ev, S.V.; Davydov, V.P.; Titova, T.A.; Yulin, M.K. 
(Inst of Combust Miner, USSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 11: No. 3, 118-122(1977). 

This paper describes a new process for manufacturing liquid 
fuel from fossil materials, developed in the U.S.S.R. In this process 
both coal and petroleum products are mixed and hydrogenated by 
using coal liquefaction technology. A schematic of a chemical plant 
design is presented. Economics considerations are included. 


28824 Hydrocracking of anthracene and phenanthrene over 
molten zinc chloride catalyst. Kikkawa, S.; Nomura, M.; Murase, K. 
(Osaka Univ., Japan). Sekiyu Gakkaishi; 19: No. 10, 863-868(Oct 
1976). 

Hydrocracking was studied at 400° to 475°C, 80 and 120 kg/ 
sq cm initial hydrogen pressure | to 3 hours reaction time, and 0 or 
1:1 zinc chloride to hydrocarbon ratio in connection with coal 
liquefaction. Over 80 products were separated gas chromatographi- 
cally, and most of them identified by gas chromatography/mass 
spectrometry. At 120 kg/sq cm hydrogen pressure and a 45:1 hydro- 
gen—hydrocarbon ratio, anthracene and phenanthrene had 97.1 and 
60.2% conversion, respectively, and 2.9:1 and 2.8:1 hydrocracked to 
hydrogenated products. The main reaction steps for both feeds are 
outlined. 


PYROLYSIS AND CRACKING 


28825 New information on the products of the thermal degrada- 
tion of caking coals. Belov, K.A.; Biryukov, Yu.V.; D’yachenko, 
Yu.V.; Lebedev, V.A.; Nesterenko, L.L.; Trofimova, V.G.; Yurina, 
L.V. (Kharkov Polytech Inst, Ukr SSR). Solid Fuel Chem. (USSR) 
(Engl. Transi.); 11: No. 3, 104-108(1977). 

Results on the use of the method of the thermal degradation 
of caking coals in a centrifugal field and the investigation of the 
liquid nonvolatile components of the plastic mass so obtained by 
methods of group component analysis and thin-layer and gel chro- 
matography are generalized. New information is reported on the 
amount and properties of the solid products under various conditions 
of the thermal degradation of the coals. 20 refs. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 28816, 28848 


28826 Reactor for solvent refined coal. Wolk, R.H.; Stewart, 
N.C. (to Electric Power Research Inst., Inc.). US Patent 4,111,663. 5 
Sep 1978. Filed date 3 Jun 1977. 4p. 

An improved reactor and method for use in solvent refining 
of coal is described, wherein the reactor is divided into a number of 
compartments and has an inlet port at the bottom thereof for 
receiving a mixture of a solvent, coal, recycle gas and hydrogen. 
The compartments in the reactor are defined by a plurality of 
vertically spaced, perforated plates, each plate having bubble caps in 
the perforations thereof to permit an upflow of the feed mixture in 
which reactions occur as the mixture passes sequentially through the 
various compartments and to form vapor zones below the plates. In 
one embodiment, a coolant from an external source is directed into 
the regions below at least certain of the plates to control the reaction 
temperature in the zone above the plates by cooling the feed to the 
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next sequential zone. In another embodiment, a portion of the gas 
below each plate is removed from the housing, cooled and then 
returned to the compartment above the plate to cool the reaction 
therein. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 28772, 28825 


28827 Method to produce nitrogen-containing powdered coal as 
electrode material for electrochemical cells. Luft, G.; Richter, G.; 
Weidlich, E. (to Deutsches Patentamt, Muenchen (Germany, F.R.); 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,108,417/B/. 1 Sep 1977. 
7p. (In German). 

Coal of improved catalytic activity and increased consistency 
by carbonization of nitrogen-containing organic polymers is pro- 
duced according to the invention in the following manner: the 
polymer, preferably polyacry] nitrile, is fully dissolved in a concen- 
trated solution of an ammonium, alkali, zinc or iron halide or 
thiocyanate. The resulting highly viscous liquid is carbonized in the 
temperature range of 700-1200°C. The product obtained is then 
ground. 


28828 Comprehensive utilization of the mineral components of 
coals, Ruban, V.A.; Cherevko, I.E.; Shpirt, M.Ya. (Inst of Combust 
Miner, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 3, 
123-128(1977). 

The main characteristics of the mineral fraction of coals and 
shales as a raw material for the industrial production of energy fuel, 
concentrates of the microcomponents, materials for road building, 
porous fillers, effective constructional ceramics, aluminum and sili- 
con compounds, and other products are given. The physicochemical 
processes of obtaining these products by thermal treatment in an 
oxidizing or a reducing medium are considered. The processing of 
the carbonaceous rocks (bituminous materials) of the Ekibastuz 
deposit is given as an example of combined utilization. 20 refs. 


PROPERTIES 


REFER ALSO TO CITATION(S) 28662, 28664, 28670, 28676, 
28738, 28806, 28817, 28818, 28957, 28993, 29202, 29896, 29897, 
29900, 30480, 30955, 30961, 31006, 31808 


28829 (CONF-781092—1) Directed chemical reactions as an 
analytical aid in coal chemistry. Hombach, H.P. (Oak Ridge National 
Lab., TN (USA); Max-Planck-Institut fuer Kohlenforschung, Muel- 
heim an der Ruhr (Germany, F.R.)). 1978. Contract W-7405-ENG- 
26. 17p. (In German). Dep. NTIS, PC A02/MF AOI. 

From Meeting of the German Society for Pure Science; 
Berlin, F.R. Germany (6 Oct 1978). 

The literature about Friedel-Crafts-reactions of coal and re- 
duction of coal is reviewed. From literature statements and our own 
results, it is concluded that these reactions are based on comparable 
mechanisms. These are presented in a scheme of reactivity. 


28830 (EPRI-FP—989(Vol.1)) Nuclear assay of coal. Volume 1. 
Coal composition by prompt neutron activation analysis: basic experi- 
ments. Final report. Reynolds, G.; Bozorganesh, H.; Elias, E.; 
Gozani, T.; Maung, T.; Orphan, V. (Science Applications, Inc., Palo 
Alto, CA (USA)). Jan 1979. 82p. EPRI, Palo Alto, CA. 

Using californium-252 as a source of exciting neutrons, 
prompt gamma photons emitted by elemental nuclei in the coal have 
been measured using several detectors, including sodium—iodide 
and germanium—lithium. Several coal types, including bituminous, 
subbituminous lignite and anthracite were crushed to various top 
sizes and analyzed carefully be traditional ASTM wet chemistry 
techniques at two or three different laboratories. The elements 
(sulfur, hydrogen, carbon, aluminum, silicon, iron, calcium, sodium, 
nitrogen, and chlorine) were determined by prompt neutron activa- 
tions and the quantities compared with those of the wet chemical 
analyses. 


28831 (EPRI-FP—989(Vol.3)) Nuclear assay of coal. Volume 3. 
Determination of total hydrogen content of coal by nuclear techniques. 
Final report. Gozani, T.; Elias, E.; Bozorgmanesh, H. (Science 
Applications, Inc., Palo Alto, CA (USA)). Jan 1979. 26p. EPRI, 
Palo Alto, CA. 

The hydrogen content of coal is of primary concern to both 
designers and operators of coal-based utility plants. This report 
reviews possible nuclear techniques for determining the total hydro- 
gen content of coal given the wide variations in composition and 
density found in practical measurement. This study was based on 
theoretical neutron transport calculations and laboratory experi- 
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ments. This study has shown that hydrogen is most accurately 
determined by measuring the leakage of epithermal neutrons from a 
slab sample 30 cm thick. Using this method, hydrogen densit 
measured with an average absolute error of 6.2 x 10-* g/cm*. For 
example, for 6 percent weight hydrogen and an average bulk density 
of 0.7 g/cm®*, the average relative error is less than 1.5 percent. This 
result was achieved with no prior knowledge regarding the type, 
composition, and bulk density of the sample. Higher accuracy is 
achievable if the variations in coal type are bounded. Although this 
study was directed towards coal measurement, its main conclusions 
can in principle be applied to other solid materials of variable bulk 
density and elemental composition. 


28832 (EPRI-FP—989(Vol.4)) Nuclear assay of coal. Volume 4. 
Moisture determination in coal: survey of electromagnetic techniques. 
Final report. Bevan, R.; Luckie, P.; Gozani, T.; Brown, D.R.; 
Bozorgmanesh, H.; Elias, E. (Kennedy Van Saun Corp., Danville, 
PA (USA); Science Applications, Inc., Palo Alto, CA (USA)). Jan 
1979. 61p. EPRI, Palo Alto, CA. 

This survey consists of two basic parts. The first consists of a 
survey of various non-nuclear moisture determination techniques. 
Three techniques are identified as promising for eventual on-line 
application with coal; these are the capacitance, microwave attenu- 
ation, and nuclear magnetic resonance (NMR) techniques. The 
second part is devoted to an in-depth analysis of these three tech- 
niques and the current extent to which they have been applied to 
coal. With a given coal type, accuracies of +- 1% absolute in 
moisture content are achievable with all three techniques. The 
accuracy of the two electromagnetic techniques has been demon- 
strated in the laboratory and on-line in coal burning plants, whereas 
only small samples have been analyzed with NMR. The current 
shortcoming of the simple electromagnetic techniques is the sensitiv- 
ity of calibrations to physical parameters and coal type. NMR is 
currently limited by small sample sizes and non-rugged design. 
These findings are summarized and a list of manufacturers of mois- 
ture analyzers is given in the Appendix. 


28833 (FE—2031-12) Chemistry and structure of coal-derived 
asphaltenes, Phase III. Quarterly progress report, April—June 1978. 
Yen, T.F. (University of Southern California, Los Angeles (USA)). 
1978. Contract EX-76-C-01-2031. 42p. Dep. NTIS, PC A03/MF 
AOl. 


Solubility parameters may be calculated for coal liquid de- 


rived products by use of a semi-empirical relationship between 
solubility parameter and refractive index. Thermal treatment of 
Synthoil coal liquid oil + resin solvent fraction at 235 to 300°C 
resulted in the transformation of oil and resin into asphaltene. 
Further support of structural characterizations was obtained by use 
of a combined x-ray and NMR structural characterization procedure 
which relies on the important x-ray structural parameter L/sub a/ 
(average layer diameter of the aromatic sheet). L/sub a/ values of = 
8 to 10 A for asphaltenes, = 13.4 to 14 A for carbenes, and = 14 to 
16.5 A for carboids were obtained by the x-ray procedure. These 
data were used to calculate C/sub Au/ (aromatic carbons per 
structural unit) and N (number of structural units per molecule) 
values. For asphaltenes the results agree with those previously 
deduced from NMR and other techniques. The C/sub Au/ values 
are generally close to 14 which is the number of aromatic carbons 
present in a 3-ring kata-system such as anthracene or phenanthrene. 
The number of structural units per molecule is close to two for all 
the asphaltenes. Additional data were used to improve the correla- 
tion equation between weight percent OH, determined by the silyla- 
tion method, and the absorbance of the monomeric OH infrared 
stretching band at 3600 cm™' for asphaltenes. A similar correlation 
between weight percent NH, from elemental analysis of asphaltene 
samples containing essentially all nitrogen as pyrrolic N-H, and the 
infrared absorbance of the N-H stretching band at 3470 cm™! was 
developed for asphaltenes. 


28834 (FE—2689-3) Investigation of fuels containing coal—oil— 
water emulsions. Third quarterly report, April 1—June 30, 1978. 
Cherry, N.H.; Stokes, C.S. (Germantown Labs., Inc., Philadelphia, 
PA (USA)). Jul 1978. Contract EF-77-C-01-2689. 32p. Dep. NTIS, 
PC A03/MF AO1. 

The assessment of five emulsifiers for the production of stable 
coal—oil—water emulsions and the determination of the practicabil- 
ity of their use in a boiler system is being investigated. Three 
emulsifiers are on hand, one on order, and the other to be chosen. 
The Sonic and Gaulin emulsification units are being evaluated and 
data is produced on the stability of coal—oil—water emulsions 
produced by these systems. Viscosity data on coal—oil—water 
mixtures is reported. 


28835 Method for determining boundary parameters of coal to be 
burned in coal-dust burners. Swirski, J.; Janczewski, J. Energetyka; 
32: No. 11, 460-462(Nov 1978). (In Polish). 

A computational method for determining limiting parameters 
of coal as seen from standpoint of working capacity of coal milling 
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plant and erosion wear of pipes of feed heaters is presented. Comput- 
er program has been worked out and computation of permissible 
coal humidity and highest ash content were carried out. 


28836 Investigations to improve the determination of lignite’s 
water content. Kahnt, G. (Braunkohlenkomb Regis, Zentrallab, Al- 
tenburg, E Ger). Neue Bergbautech.; 8: No. 8, 429-433(Aug 1978). 

The determination of the overall water content of raw coal 
and briquets is of special importance to the lignite industry. Conse- 
quently, the investigations described here were aimed at testing 
existing methods of determining lignite’s water content and at exam- 
ining new knowledge that could lead to a precise analytical proce- 
dure. Calculation and discussion of measuring errors helped to reach 
some important conclusions about the optimization of the measuring 
technique involved in an analytical method. 


28837 Correlations between the coal characteristics. Niae, G.; 
Enache, C. (Univ, Craiova, Rom). Mine, Pet. Gaze; 29: No. 1, 48- 
50(Jan 1978). (In Romanian with English abstract). 

A statistical study is presented dealing with the correlation 
between humidity and ash content in lignite samples. 9 refs. 


28838 Statistical analysis of laboratory compressive strength and 
Young's modulus data for the design of production pillars in coal 
mines. Sorensen, W.K. (Continental Oil Co., Ponca City, OK); 
Pariseau, W.G. pp 30-37 of Rock mechanics. Kim, Y.S. (comp.). 
Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Sample statistics (mean, standard deviation, coefficient of 
variation, regression line slope and intercept, correlation coefficient) 
obtained from statistical analyses of a total of 371 tests for uncon- 
fined compressive strength and Young’s modulus performed on test 
cylinders having nominal diameters of 1, 2, 4, 6, 8, and 12 inches (2.5, 
5, 10, 15, 20, and 30 cm) and height to diameter ratios of 1/2, 1, 1-1/ 
2, and 2 are presented. Regression line equations for each diameter in 
the form of the long standing “size effects’ equation C = Ci(aD/L 
+ b) are disucssed. The quantity in parenthesis is viewed as an “end 
effects”; a decrease in C; with diameter is viewed as a "size effect’. 
The latter is attributed to heterogeneity. A consequence of heteroge- 
neity is scatter in test data; variability in test results is therefore more 
than that associated with the usual differences in experimental proce- 
dure between samples. Repeated tests provide the statistical data 
necessary to quantify variability as well as to determine average 
values of strength and weakening of the pillar with respect to a 
homogeneous pillar of the same average strength. Computer simula- 
tion of the laboratory strength test on flaw-free coal test specimens 
with perfect end parallelism results in a similar equation. 


28839 Primer on the chemistry and constitution of coal. White- 
hurst, D.D. (Mobil Research and Development Corp., Princeton, 
NJ). ACS Symp. Ser.; No. 71, 1-35(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

In view of the chemistry of the solvent refining of coal and 
the composition and chemical nature of the soluble products, it is 
possible to envision the original structure of coal in a more gross 
sense as a highly crosslinked amorphous polymer, which consists of 
a number of stable aggregates connected by relatively weak cross- 
links. This highly crosslinked structure on reaction at high tempera- 
tures thermally fragments into radicals which in the presence of 
hydrogen donor solvents are capped and appear as stable specie. 

ese specie consist of aggregates or groups of aggregates and 
correspond to molecular weights in the 300 to 1000 molecular 
weight range. In the absence of hydrogen donor solvents, the 
original radicals or the smaller soluble specie may recondense to 
form char or coke. We have attempted in some of our characteriza- 
tion work to derive representative structures of such aggregates. Our 
work consisted of deriving the structures of the very initial products 
of coal dissolution which are pyridine-soluble, benzene-insoluble 
materials which we term asphaltols, and represent molecules which 
are high in molecular weight, low in both aromatic hydrogen and 
carbon, and high in functionality, in particular phenols. 


28840 Polymer structure of bituminous coal. Larsen, J.W.; 
Kovac, J. (Univ. of Tennessee, Knoxville). ACS Symp. Ser.; No. 71, 
36-49(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

The physical properties of bituminous coals are used to deter- 
mine the nature of their macromolecular structure. Bituminous coals 
are cross-linked macromolecular networks and a preliminary esti- 
mate of the number average molecular weight per cross link is 1500 
to 1800. 


28841 Asphaltenes and preasphaltenes: components of an original 
hvb bituminous coal. Marzec, A.; Bodzek, D.; Krzyzanowska, T 
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(Polish Academy of Sciences, Gliwice, Poland). ACS Symp. Ser.; 
No. 71, 71-85(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

Asphaltenes and preasphaltenes are components of the origi- 
nal coal. Therefore some amount of these group components in coal 
liquefaction products is not the product of thermal or catalytic 
conversion. The real content of asphaltenes and preasphaltenes in an 
original coal is still an unsolved problem. We have to know more 
about electron-donor and -acceptor properties of solvents as well as 
about the strength of electron donor-acceptor bonds occurring in 
coals in order to select a solvent capable of extracting the total 
amount of these components from any original coal. The functional 
groups detected in the preasphaltenes and asphaltenes (TLC and HR 
MS data) occurring in the original coal, have proton-donor and 
electron-acceptor characteristics (OH-phenol, NH-pyrrol type) and 
electron-donor characteristics (oxygen compounds, =N-pyridine 
type, possibly amines). Therefore, hydrogen bonds as well as elec- 
tron donor-acceptor bonds should be considered to be responsible 
for binding together the extractable heterocompounds and the cross- 
linked macromolecules that form three-dimensional network of an 
original coal. The molecular weights of the bulk of the extractable 
compounds are in the 187 to 500 amu range. 


28842 Oxidation of coal by alkaline sodium hypochlorite. Chak- 
rabartty, S.K. (Alberta Research Council, Edmonton, Alberta). ACS 
Symp. Ser.; No. 71, 100-107(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

The use of halogens in alkaline solution to effect the oxidation 
of ketones and of hypochlorite as a bleaching agent are well-known, 
but the application of alkaline sodium hypochlorite to oxidize coal 
has only been recently reported. The close proximity of the standard 
potentials of halogens in various oxidation states and the ease of 
disproportionation into species with varying degrees of oxidizing 
power are responsible for rendering aqueous halogen solutions versa- 
tile oxidants. For this reason, various mechanisms can be encoun- 
tered in the course of any reaction between a substrate and a halogen 
in aqueous media. Under defined reaction conditions, the hypochlo- 
rite anion can perform very selective oxidations; the haloform reac- 
tions, the oxidation of enolizable ketones to carboxylic acids, the 
oxidation of active methine, methylene and methyl] groups to ketone 
or carboxy! functions, the replacement of active hydrogen by halo- 
gen, decarboxylation and decarbonylation are some of the well- 
studied reactions used in preparative organic synthesis. Since coal 
contains a fair amount of labile hydrogens, hypochlorite is expected 
to initiate at least one of these reactions. Following the procedure 
developed by Newman and Holms for synthesis of 2-naphtholic acid 
from methyl-2-naphthyl ketone, several coal samples were treated 
with hypochlorite anion by Chakrabartty and co-workers, The 
water-soluble products were isolated, were methylated with diazo- 
methane, and were analyzed by gel permeation chromatography, gas 
chromatography, mass spectrometry, and 1/sub H/ and 13/sub C/ 
nmr analysis. The results are described. 


28843 Electron spin resonance studies of coals and coal-derived 
asphaltenes. Retcofsky, H.L.; Thompson, G.P.; Hough, M.; Friedel, 
R.A. (Department of Energy, Pittsburgh, PA). ACS Symp. Ser.; No. 
71, 142- A gg (CONF-7708 14—P4). 
From American Chemical Society meeting; Chicago, IL, 

USA (29 Aug 1977). 

ESR spectra were obtained for vitrains and fusains from a 
large number of coals. The objectives of the investigation were: (1) 
to better characterize the immediate chemical environment of the 
unpaired electrons; (2) to deduce information about the metamorphic 
changes that occur during vitrinization and fusinization; and (3) to 
provide needed background information for future studies of the role 
of free radicals in coal liquefaction. To further pursue the latter 
objective, ESR spectra of asphaltenes were also obtained. The more 
significant correlations of the data with coal composition or coal 
rank are shown in plots. The concentrations of unpaired electrons in 
the vitrains, as estimated by comparing the ESR intensity of each 
sample with that of a standard sample of diphenylpicrylhydrazyl, are 
shown as a function of the carbon contents of the samples. These 
data show that, in general, the concentrations of unpaired electrons 
increase with increasing coal rank up to a carbon content of approxi- 
mately 94% after which the spin concentrations decrease rapidly. 
The free radical electrons are thought to be delocalized over aroma- 
tic rings and thus stabilized by resonance. Resonance stabilization of 
the radicals is greater for the vitrains from higher rank coals since 
these presumably contain the larger polynuclear condensed aromatic 
ring systems. The precipitous decrease in spin concentration above 
94% C results from the increased conductivity of the samples. The 
spin concentrations of the fusains exhibit no readily discernable 
dependence on carbon content. The changes that occur in ESR 
linewidths and g values during vitrinization and fusinization are 
discussed. (LTN) 
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28844 Photochemistry hydrogen atoms as a structural probe of 
the surface of coal. Mains, G.J.; Sundaram, M.S.; Solomon, J. (Okla- 
homa State Univ., Stillwater, OK). ACS Symp. Ser.; No. 71, 156- 
164(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

Hydrogen atoms, produced by the mercury photosensitization 
of Hz, were made to interact with coal dust, -53 to +38 microns, at 
200°C in a flow reactor. Illinois No. 6, Pittsburgh Seam, and Utah- 
Emery coals produced a large number of saturated hydrocarbon 
products in the C2 to Cs range. Wyoming-Wyodak coal was consid- 
erably less reactive. The kinetic, quantitative, and structural implica- 
tions of these results are discussed. Experimentation with different 
reactor conditions continues. 


28845 Characterization of coal products by mass spectrometry. 
Lumpkin, H.E.; Aczel, T. (Exxon Research and Engineering Co., 
Baytown, TX). ACS Symp. Ser.; No. 71, 215-222(1978). (CONF- 
770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

In studies on the organic chemistry of coal, the researcher, 
unfortunately, is unable to examine a complete coal molecule. He 
must instead be content to analyze bits and pieces of coal molecules 
produced by solvent refining, liquefaction, pyrolysis, or extraction. 
Knowledge of the composition of these pieces helps in understand- 
ing the organic chemistry of coal and is vital for the development of 
coal liquefaction processes and the further upgrading of the liquefac- 
tion products. Mass spectrometry is the prime technique used to 
determine the composition of the very complex mixtures derived 
from coal. Petroleum fractions have been analyzed by mass spec- 
trometry (MS) for over 30 years. As heated inlet systems evolved 
and instrumental resolving power increased, MS was applied to 
higher boiling ranges and more complex mixtures. When research in 
coal liquefaction began in our laboratories about 10 years ago, we 
had well-developed instrumentation, data handling procedures, and 
quantitative analyses for petroleum. Extension of these techniques to 
coal products required only minor changes and extensions. In this 
paper we describe some of the MS procedures we use and give some 
typical examples of analyses. 


28846 Heteroatom species in coal liquefaction products. 
Schweighardt, F.K.; White, C.M.; Friedman, S.; Shultz, J.L. (De- 
partment of Energy, Pittsburgh, PA). ACS Symp. Ser.; No. 71, 240- 
257(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

An assessment of the nitrogen and oxygen heteroatom species 
in coal-derived products is a complex yet important analytical prob- 
lem in fuel chemistry. Principally, this is because the system is a 
multifarious molecular mixture that does not easily lend itself to 
direct analysis of any one component or functional group. Albeit this 
problem is not new, the characterization of these heteroatoms is of 
immediate importance to further processing of these fuels. Methods 
and techniques used to rapidly isolate and/or characterize both 
nitrogen and oxygen heteromolecular species are described. Utiliza- 
tion is made of solvent separations, functional group type separation, 
chemical derivatization, HC! salt formation and the use of chromato- 
graphic and spectrometric analytical methods to quantitate results. 
Specifically, the kind and distribution of nitrogen and oxygen hetero- 
molecules in a coal liquefaction product and in a recycle solvent 
used in solvent refined coal (SRC) processing were determined. The 
coal liquefaction product was first solvent separated into oils, asphal- 
tenes, preasphaltenes and ash, while low boiling oils (light oils) 
trapped from knock-out tanks and the SRC recycle solvent were 
treated directly. Nitrogen bases were complexed as HCI adducts or 
separated on ion-exchange resins. Hydroxy!l-containing species from 
the separated fractions were quantitated by infrared spectroscopy or 
by formation of a trimethylsilyl ether and subsequent analysis by 'H 
NMR and mass spectrometry. Hydroxyl species were also isolated 
on ion-exchange resins or by selective gradient elution from silica 
gel. 


28847 Characterization of liquids and gases obtained by hydroge- 
nating lumps of Texas lignite. Philip, C.V.; Anthony, R.G. (Texas A 
and M Univ., College Station). ACS Symp. Ser; No. 71, 258- 
273(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

We have shown that GC, GC-MS, and nmr can be effectively 
used to characterize the products obtained by hydrogenating lignite. 
The liquid samples were found to consist primarily of saturated 
hydrocarbon mostly n-alkanes ranging from Cs though C/sub 40+/. 
The aromatic species were predominantly alkylated phenols, ben- 
zenes, indenes, hydrogenated indenes and naphthalenes. Alkylated 
furans and a very small concentration of thiophenes were the only 
hetrocyclic compounds detected. ‘°C nmr spectroscopic analysis of 
the samples complimented the GC-MS identification of the series of 
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long chain n-alkanes. Aromatic hydrocarbons containing three or 
more rings were not detected. 


28848 Preparative GPC study of solvent-refined coal and its acid- 
neutral-base components. Welsh, D.J.; Hellgeth, J.W.; Glass, T.E.; 
Dorn, H.C.; Taylor, L.T. (Virginia Polytechnic Inst. and State 
University, Blacksburg, VA). ACS Symp. Ser.; No. 71, 274-293(1978). 
(CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

We have undertaken a study of the preparative GPC separa- 
tion of various THF soluble (>90%) solvent refined coals using Bio 
Beads, a cross-linked divinylbenzene polystyrene copolymer. One 
gram quantities of coal were separated into four fractions based on 
effective molecular size. Nuclear magnetic resonance (1H, '%C) 
spectra indicated significant differences in the aromatic/aliphatic H 
and C ratio in going from the larger to the smaller sized material. 
These fractions were, nevertheless, too complex for detailed struc- 
tural analysis. We, therefore, wish to report here our further efforts 
to achieve a better coal liquid product separation via GPC and a 
nuclear magnetic resonance analysis of selected fractions taken 
therefrom. 


28849 Field ionization and field desorption mass spectrometry 
applied to coal research. St. John, G.A.; Buttrill, S.E. Jr; Anbar, M. 
(Stanford Research Inst., Menlo Park, CA). ACS Symp. Ser.; No. 71, 
223-239(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

We have shown that mass spectrometric multicomponent 
analysis techniques are ideal for the characterization of coal liquefac- 
tion and fuel products. These include the capability of determining 
molecular weight profiles up to 1000 amu with unit amu resolution 
and the ability to obtain and record molecular weight profiles as a 
function of sample temperature during a temperature programmed 
evaporation of the analyzed sample. Combined with appropriate 
liquid chromatographic separation techniques or certain fast and 
quantitative derivation procedures to separate coal liquefaction 
products into families of compounds, advanced FIMS offers an 
unprecedented, precise and meaningful analytical methodology for 
the characterization of coal products. The field ionization technique 
described is not yet perfect, and requires some further development 
in the areas of instrumentation, sample pretreatment, and data han- 
dling. However, there is sufficient evidence that this technique can 
provide the basis for one of the most comprehensive analytical 
methodologies ever available to coal research. 


28850 Questions of the chemistry and structure of coals. Zhar- 
ova, M.N.; Larina, N.K.; Lukovnikov, A.F. (Inst of Combust Miner, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 3, 8- 
12(1977). 

Some aspects of the chemistry and structure of coals are 
considered. The fruitfulness of the study of the structure and reactiv- 
ity of coals as a basis of intensifying existing processes for the 
processing of solid fuels and creating new ones is shown. On the 
basis of literature information and experimental results obtained in 
the Institute of Combustible Minerals (IGI), the present paper gives 
a short analysis of the modern state of some investigations in the 
field of the chemistry and structure of solid fuel and, in connection 
with the prospects of the utilization of coals, formulates the primary 
scientific problems in this field. 20 refs. 


28851 Macromolecular structure of coals and their technological 
properties. Shapiro, M.D.; Al'terman, L.S. (Dnepropetrorsk Inst of 
Chem Technol, Ukr SSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 
11: No. 3, 13-17(1977). 

The paper generalizes the results of an investigation of the 
technological properties of coals starting from the ideas of the 
authors on the macromolecular structure and supermolecular struc- 
ture of the coals. It is shown that the presence of amorphous linear 
macromolecules in coal can explain a number of facts and laws that 
are well known in the chemistry and technolecy of the fuel. The 
possibility is also given of planning new methods and processes for 
the rational processing of solid fuel. 12 refs. 


28852 Physical properties and structure of anthracites. Posyl’nyi, 
V.Ya. (Branch of the Novocherk Polytech Inst, USSR). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 11: No. 3, 18-22(1977). 

A study of the inhomogeneity of the structure of anthracite 
shows the limits of use of particular methods of investigating this 
peculiar organic polymeric semiconductor in the bulk of which 
graphitoids have a subordinate position, limiting the possibilities of 
X-ray structural analysis. The main role is played by high-molecular- 
weight chain compounds with a predominance of polyconjugation 
sections. Orientation effects are responsible for the stereoregularity 
and anisotropy of the optical, micromechanical, thermal, electrical, 
and other properties, giving material for elucidating the structural 
features that change in the coalification process. 14 refs. 
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28853 Thermoanthracites as a raw material for the production of 
electrode and carbon-graphite materials. Skripchenko, G.B.; Eremin, 
LV.; Ivanov, V.1.; Simkin, A.V. (Inst of Combust Miner, USSR). 
Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 3, 28-34(1977). 

The directions of the use of thermoanthracites and the condi- 
tions of use of electrode articles based on them are considered. A 
classification is proposed which takes into account the genetic fea- 
tures of the anthracites, and the essence of the reflectances is 
analyzed. On the basis of a study of the change in the structure and 
properties of lean coals and anthracites in the process of thermal 
treatment over a wide range of temperatures, questions of the 
differentiated use of thermoanthracites and of a modification of the 
technology of the production of thermoanthracites are discussed. 11 
refs. 


28854 Modern ideas on some physicochemical properties of pea 
Lishtvan, II. (Acad of Sci of the B SSR, Peat Inst). Solid Mruel 
Chem. (USSR) (Engl. Transl.); 11: No. 3, 35-39(1977). 

From physicochemical points of view, peat belongs to the 
class of multicomponent polyfractional semicolloidal high-molecu- 
lar-weight compounds possessing the characteristics of polyelectro- 
lytes and of micromosaic heterogeneity. The structure of peat has 
the nature of a coagulation structure. Its strength is determined by 
the ratio of the products of decomposition and of the undecomposed 
fraction and also by the nature of the intra- and interaggregate 
interactions. As moisture is desorbed, peat systems acquire the 
properties of solid pseudoplastic systems, and then pass into the 
semisolid or elastic-brittle state with open porosity. General laws of 
the processes of structure formation in peat have been established by 
the methods of amy and vibrorheology. The rheological investi- 
gations have shown the high effectiveness of the physicochemical 
modification of the structure of peat in order to regularize its 
properties and create new types of peat products with predetermined 
properties. 12 refs. 


28855 New information on the laws of the processes of peat 
formation and their role in understanding the genesis of caustobioliths. 
Rakovskii, V.E. (Acad of Sci of the B SSR, Peat Inst). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 11: No. 3, 40-45(1977). 

Information on the mechanisms of the formation of peats of 
various types, reasons for differences in the degree of decomposition 
of the organic matter of peats, the stability and specificity of a 
number of physicochemical properties of peats of any given type, 
and a strict interconnection between the hydrochemical indices 
(concentration and composition of the waters) and the type of plants 
developing in a given substrate are presented. On these facts are 
based the following interconnected factors: the hydrochemical con- 
ditions (pre-eminent), the type of plant covering, the composition of 
the plants, their microbiological stability, the degree of decomposi- 
tion, the clear chemical composition of peat of a given type, and the 
= of subsequent changes in the transition to the following stages. 
4 refs. 


28856 Rational parameters of a genetic and industrial classifica- 
tion of coals. Lapin, A.A.; Pereverzev, G.A. (Minist of Geol of the 
USSR, Donbass Sci-Res Lab). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 11: No. 3, 46-51(1977). 

The coefficient of the degree of reduction K$sub r$, deter- 
mined by a direct electrochemical method, is proposed as the param- 
eter for the classification of coals. For grouping anthracites, the 
index of the critical electric field strength $epsilon$$sub c$ is pro- 
posed, this being determined by recording the volt-ampere charac- 
teristics of anthracites on monolithic samples. In association with 
rank indices ($rho$ or V$sub tot$$sup maf$) it permits anthracites 
suitable for the production of thermographite with unique electrical 
and antifriction properties to be distinguished. 2 refs. 


28857 Development of investigation in the field of coal petrology. 
Eremin, I.V. (Inst of Combust Miner, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 3, 52-56(1977). 

Recent advances in the field of coal petrology including the 
standardization of methods of petrographic investigation, the study 
of the composition and the properties of individual microcompon- 
ents, and the prognosis of cokability and other technological proper- 
ties, and developments in relation to Unit Industrial-Genetic Classifi- 
cation of the Coals of the USSR are discussed. The results of work 
on testing the parameters of this classification, which has been 
recommended as a draft by the Scientific Council of the Academy of 
Sciences of the USSR on the Chemistry of Mineral Fuel have been 
analyzed. It has been shown that thanks to developed and standard- 
ized methods of petrographic analysis it has become possible to 
determine fairly accurately and reliably the substance composition 
mixtures of coals and to predict their technological properties. This 
gives grounds for the wide use of petrographic parameters in indus- 
trial classifications of coals. 


28858 Study of the kinetics of the oxidation of hard coals and the 
chemiluminescence accompanying it. Kucher, R.V.; Kompanets, 
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V.A.; Opeida, I.A.; Butuzova, L.F.; Dumbia, I.N.; Luk’yanenko, 
L.V.; Shendrik, T. G. (Acad of Sci of ‘the Ukr SSR, Inst of Phys Org 
Chem and Coal Chem). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: 
No. 3, 72-76(1977). 

In the reported experiments, the kinetics of the accumulation 
of free radicals and of stable products formed in the initial and deep 
stages of the oxidation of hard coals at moderate temperatures has 
been studied. An increase in maximum amount of peroxide groups 
with a rise in the temperature of oxidation has been found. The 
kinetic mechanisms of the chemiluminescence accompanying the 
isothermal oxidation of coals have also been studied. An empirical 
equation is proposed which describes the fall in the intensity of 
luminescence. A probable mechanism of the formation of excited 
particles is suggested. 8 refs. 


28859 Mechanochemistry of coals. Lebedev, V.V.; Nikonorova, 
L.P. (Inst of Combust Miner, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 11: No. 3, 81-84(1977). 

In the present paper the authors consider the change in the 
reaotivity of coals after their grinding, and the reaction of metal 
oxides and catalysts after their dispersion with coals. The study of 
the reactivity of the ground coals with respect to oxidizing agents 
was performed by several methods: derivatographic, with perhydrol 
and by reaction with the oxygen of metal oxides. The reactivities of 
samples of Gorlovka anthracite ground to various degrees with 
atmospheric oxygen were investigated by derivatography with heat- 
ing to 1000°C at the rate of 12 deg/min. The experiments were 
performed with the feed of air into the reactor in the amount 
insufficient for complete combustion (50 ml/min) and in an excess of 
air (120 ml/min). Experimental resutls are given which characterize 
the increase in the activity of processes of the mechanochemical 
interaction of coals studied with metal oxides when they are ground 
finely in a vibromill. The practical possibility has been found of 
intensifying processes for the treatment of coals and the direct 
production of metals. 


28860 Analyses of coal and coke and their ashes. Mianowski, R. 
Cire. Inf. Tech., CDS; 33: No. 9, 1855-1864(1976). (In French). 
Work carried out on methods of preparation of representative 
samples of coal and coke is presented, and initial results of inter- 
laboratory tests on coke analyses are given. Some observations are 
made on the analysis of ashes of combustable solids and on the 
determination of levels of trace elements during combustion. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 28669, 28737, 28739, 28741, 
28869, 29168, 29936 


28861 (EPRI-FP—941) Cocurrent scrubber evaluation TVA's 
Colbert Lime—Limestone Wet-Scrubbing Pilot Plant. Final report. 
Robards, R.F.; Moore, N.D.; Kelso, T.M.; Cole, R.M. (Tennessee 
Valley Authority, Chattanooga (USA)). Jan 1979. 307p. EPRI, Palo 
Alto, CA. 

The Tennessee Valley Authority (TVA) is actively engaged 
in a pilot — program to develop and/or evaluate wet-scrubbing 
processes for removing sulfur dioxide (SO2) from boiler flue gas. The 
physical size and general arrangement of flue gas scrubbing systems 
have a major impact on capital investment and operating cost, as do 
potential operating and maintenance advantages inherent to some 
systems. The equipment configuration for a cocurrent scrubber 
reflects some of these advantages. EPRI funded TVA to perform 
preliminary screening tests of TVA’s 1 MW pilot plant (Colbert 
Steam Plant) to develop operating data on the cocurrent design for 
use in designing and operating a 10 MW prototype cocurreni scrub- 
ber at TVA’s Shawnee Scrubber Test Facility. Results of the Col- 
bert tests showed excellent sulfur dioxide removal efficiencies, gen- 
erally greater than 85%, low pressure drop, and high particulate 
removal efficiencies. This report covers these screening tests. 


28862 (METC/RI—78/10) Kinetic study of a low temperature 
flue gas desulfurization process using moist limestone. Nesbitt, F.L.; 
Shale, C.C.; Stewart, G.W. (Department of Energy, Morgantown, 
WV (USA). Morgantown Energy Technology Center). Oct 1978. 
33p. Dep. NTIS, PC A03/MF AO1. 

A kinetic evaluation of the reaction of limestone and a water 
saturated gas stream containing 2.5 to 7% SOx, 2% Os and the 
remainder Nz was performed at temperatures between 35 and 43°C 
in a thermogravimetric analyzer. The experimental data were ana- 
lyzed using both the grain model and the initial rate method. The 
results indicate a rate limited reaction which is first order in SO2 
concentration with an activation energy of 14 +- 2 kcal/mole. A 
mechanism consistent with the kinetic data is presented. 


28863 Utilization of products from desulphurization of flue gases. 
Skvara, F. (Spolecna Laborator pro Chemii a Technologii Silikatu 
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CSAV a VSCHT, Praha, Czechosolvakia). Chem. Prum.; 28: No. 9, 
425-426(Aug 1978). (In Czech). 

The possibilities of utilizing the products of desulphurization 
obtained in absorption of SO: in a solution of sodium hydroxide, in a 
suspension of Ca(OH): or in the active soda process are described. 
The wastes formed can be transformed to construction binding 
agents, plaster or anhydrite. The products of desulphurization, 
sodium and calcium sulphates and sulphites, can be used as glass- 
refining agents. 


28864 State of flue gas dust removal. Braun, W. (Lurgi Umwelt 
und Chemotechnik G.m.b.H., Frankfurt am Main (Germany, F.R.)). 
Tech. Mitt.; 71: No. 3, 123-131(Mar 1978). (In German). 

A report is given on the constructive state of development of 
electrofilters corresponding to today’s large block unit powers. 
Normal filters are operationally the simplest and most economical 
solution for boilers in which coal having more than 5% sulphur 
content is fired and whose dust removal conditions can be foreseen 
over a long period of operation. In order to improve upon the 
present systems, flue gas conditioning can be used under appropriate 
conditions. Should coal with only 0.2 to 0.3% sulphur be fired, 
extremely unfavourable dust-removing conditions are involved 
which is why flue gas conditioning systems or hot gas filters have to 
be used. (HS) 891 HS. 


28865 Magnetic fraction of coal fly ash: its separation, proper- 
ties, and utilization. Murtha, M.J.; Burnet, G. (Ames Lab., IA). Proc. 
Iowa Acad. Sci.; 85: No. 1, 10-13(1978). 

A laboratory-size electromagnetic device has been built to 
separate the high-iron magnetic fraction from coal fly ash. Fly ash, 
the fine particulate matter produced when pulverized coal is buned, 
contains an average of 18 wt. percent iron expressed as FezO3 found 
in a distinctive fraction of finely divided, dense, largely spheroidal 
particles of high magnetic susceptibility. Seventy to eighty percent 
of the iron in bituminous coal fly ash is found in this fraction which 
represents about 20 weight percent or 10 volume percent of the fly 
ash. In this work the iron-rich fraction has been characterized as to 
particle size, composition, and density. It appears to have a market 
potential as a material for preparation of high-density media used in 
coal washing and other mineral dressing processes. Dense-media 
material, which costs about $100 per metric ton, is being utilized in 
increasingly large quantities as the demand for washed coal expands. 
The magnetic fraction also appears to have potential as a source of 
iron. If further processing can reduce the silica level found in the 
fraction as it is separated from the ash, pellets with a composition 
similar to taconite can be prepared for use as blast furnace feed. 
Separation and use of this fraction of the coal ash could be profitable 
for utility companies and could be the beginning of the utilization of 
the large amount of ash which now constitutes a waste disposal 
problem. 


28866 Characteristics of expanded shales from the Houilleres du 
Bassin du Nord et du Pas-deCalais. Boinet, J. Cim., Betons, Platres, 
Chaux; No. 6, 351-353(1977). (In French). 

Discusses the use of washery rejects in the manufacture of 
light structural concrete. The properties of the shales (density, size, 
etc) which affect their use, and the properties of the concrete, are 
examined. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 28737, 28738, 28739, 28740, 
28741, 28747, 28885, 28960, 28999, 29013, 29952, 30591, 31388, 
31397, 31407, 31422, 31492, 31508, 31511 


28867 (ANL—78-90, pp 119-137) Toxicological evaluations of 
coal conversion technologies. Brennan, P.C.; Dornfeld, S.S.; Elkind, 
M.M.; Haugen, D.A.; Kickels, W.T.; Kubitschek, H.E.; Norris, 
W.P.; Suhrbier, K.M.; Venters, D.; Lankas, G.R. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 

Progress is reported on the following research projects: 
design of atmospheric effects simulators for effluents from fluidized 
bed combustion of coal; characterization of particulates in the efflu- 
ent from fluidized bed combustion; characterization of process 
streams and effluents from coal conversion processes; measures of 
condensation nuclei in effluents from fluidized bed combustion; 
mutagenic and chemical characterization of fly ash from a fluidized 
bed combustor; in vitro studies using mammalian cell cultures; 
effects of fluidized bed combustion effluents on mice; and effects of 
fluidized bed combustion effluents on cultured pulmonary macro- 
phages. (HLW) 


28868 (ANL/LRP-TM—6) Land reclamation program. Revege- 
tation research group progress report. Dvorak, A.; Hinchman, R.; 
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Jastrow, J. (Argonne National Lab., IL (USA)). Jun 1977. Contract 
W-31-109-ENG-38. 6p. Dep. NTIS, PC A02/MF AO. 

The experiments completed to date have been designed to 
characterize the germination, survival, growth, vigor and early 
success of various grass species growing on layered material consist- 
ing of acidic strip mine spoil or acidic mine refuse (gob) covered by 
topsoil as compared to topsoil, spoil or gob alone. Of particular 
interest in these studies is the response of the roots, both in biomass 
production and gross morphology, upon encountering and penetrat- 
ing the interface between the topsoil and spoil/gob material. Over 
ten grass species and four legumes, consisting of both native and 
introduced species, have been grown as monocultures under con- 
trolled environment conditions. We found that a topsoil layer was 
essential for satisfactory root growth into unamended spoil (pH > 
4.0) for all grasses tested, but the amount of root biomass in the spoil 
(bottom) half of the pot was variable depending on the species, and 
was usually less than the root biomass in the topsoil half. Differences 
in root morphology and root placement in the spoil half of the pots 
were observed for most species. However, even with a topsoil layer, 
root penetration into unamended gob below pH 3.0 did not occur. 
When the gob was amended with fertilizer and agricultural lime so 
that the pH approx. = to 6, satisfactory growth occured in the 
amended gob covered by topsoil and in amended gob alone. Data 
collected to date indicate that, in many cases, past revegetation 
recommendations based on results of experiments on amended spoil 
alone cannot be extrapolated to the topsoil over spoil or gob 
condition and will have to be revised. 


28869 Open cast at Meadowgate. Bryson, N.; Chance, J. Min. 
Mag.; 139: No. 1, 26-27, 29, 31(Jul 1978). 

Agricultural potential, scenery and leisure activities have 
frequently been improved by land restitution after mining operations. 
This article describes how the conversion of an area in the north 
Midlands of England into parkland was only made possible by first 
extracting coal. The opencast coal mine at Meadowgate will work 
three of the ten seams, providing a long-term benefit to the local 
environment. Geology of the coalfield, and the working plan for 
overburden removal are discussed. 


28870 Variations in the iron content of some outcrop waters in 
south durham. Frost, R.C. (Teesside Polytech, Middlesbrough, 
Engl). Colliery Guardian; 226: No. 5, 233-234(May 1978). 

In common with other coal mining regions of Great Britain, 
the North-Eastern Area has experienced problems with ferruginous 
outcrop waters resulting from colliery abandonments. The variations 
in iron and sulphate content over two hydrologic years of three such 
discharges are reported here. The mine workings from which these 
waters issue have been abandoned and flooded for a period in excess 
of 50 years, thus the data presented here may provide some insight 
into the long term nature of this problem. 8 refs. 


28871 Air pollution task force report. pp 101-151 of Where we 
agree: report of the National Coal Policy Project. Vol. 1. Murray, 
F.X. (ed.). Boulder, CO; Westview Press, Inc. (1978). 

The task force agreed that states should adopt utility siting 
statutes which allow all siting requirements to be fulfilled through 
one process and hearing. Power plants should be sited, to the extent 
practicable, near use centers. Industry should be encouraged to try 
new pollution control technologies. Data on new pollutants should 
be developed as soon as possible. The amount of money spent on the 
control of air pollution emitted from old power plants, 20 years old 
and older, should be the same as for the control of emissions from 
new plants. Standardized air quality models should be used consist- 
ently. Emission standards should be based on plant output such as 
Mwh of electricity or its equivalent. If significant increases in 
pollution emissions seem likely, steps should be taken in air pollution 
control programs to minimize them. (LTN) 


28872 Landscape reclamation as a result of mining. Weise, H. 
(North America Mining Consultants, Inc., Englewood, CO). pp 167- 
169 of Mining year book 1978. Denver, CO; Colorado Mining 
Association (1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

Opencast mining for lignite in West Germany is carried out in 
a very populated as well as extremely fertile region. Accurate 
reclamation of the mined-out land and satisfactory resettlement of 
affected citizens is one of the major features of the West German 
mining operations. Landscape is not necessarily restored in detail as 
it was before but to meet the recreational expectations of an ever- 
growing population. Mining technology is based on the use of 
bucketwheel excavators—conveyors and spreaders and the total land 
restored amounts to more than 28,000 acres. The author describes 
mining and reclamation methods as carried out in West Germany in 
detail. Although conditions in the United States are different, wide 
areas of possible application exist, also in combination with conven- 
tional equipment. This is discussed to a certain degree. 
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28873 Coal. Part I. Social, economic, and environmental aspects. 
Hawley, M.E. (ed.). Stroudsburg, PA; Dowden, Hutchinson and 
Ross, Inc. (1976). 395p. Halstead Press, New York, NY $30.00. 

The Benchmark Papers on Energy constitute a series of 
volumes that makes available to the reader in carefully organized 
form important and seminal articles on the concept of energy, 
including its historical development, its applications in all fields of 
science and technology, and its role in civilization in general. In this 
volume the economic, social, and environmental aspects of coal are 
treated under four headings: governmental influence; safety and 
health; working conditions and organized labor; and the environ- 
mental pollution of air, water, and surface land by coal waste 
products. Each section is introduced by a discussion explaining the 
significance of the papers selected for reproduction and describing 
other important developments in the field which the reproduced 
papers do not cover. The references support the text in detail and the 
bibliography gives broader coverage and alternative sources. 
Twenty-four of the original papers reprinted here were entered 
individually into EDB. 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 28921, 28947, 28954, 29557, 
30374, 30375, 31362, 31561 


28874 (TID—28396) Other storage reserves report. (Federal 
Energy Administration, Washington, DC (USA)). 16 Aug 1977. 70p. 
Dep. NTIS, PC A04/MF AOl1. 

The FEA presents recommendations regarding the necessity 
for, and feasibility of, establishing utility reserves, Federal coal 
reserves, and remote crude oil and natural gas reserves. Chapter I, 
Utility Reserves, contains discussions on organization of electric 
utility system, utility dependence on different fuels, and current 
capability of utilities to respond to fuel shortages. Chapter II, Feder- 
al Coal Reserves, presents discussions on need for Federal coal 
stockpiles to meet short-term demands, feasibility of establishing 
Federal coal stockpiles, and need for Federal in-place reserves to 
meet long-term demands. Chapter III, Remote Crude Oil and Natu- 
ral Gas Reserves, contains discussions on potential requirements for 
remote reserves, establishing shut-in RCO and NG Reserves to meet 
short-term SPR requirements; and using an RCO and NG program 
to meet a long-term shortage. (MCW) 


28875 Character and variability of coal bed thickness. Trofimov, 
S.F. Geol. Geofiz.; No. 8, 77-84(Aug 1978). (In Russian). 

It is proved that the coal sheets of industrial thickness being 
most homogeneous bodies of the minerals (the variation coefficients 
of the sheets 5 to 45%), are characterized within the Stock field: a 
small-value of the coordination constituent in general variability, 
small size of correlational radii (from several tens to 200 to 300 m), 
statistical distributions of the thickness frequencies approximated by 
the curves of normal law (statistical model). In these conditions 
application of variance coefficients and conditional coefficient is 
rather reasonable for the evaluation of the groups of bed thickness, 
rough determination (for homogeneous blocks at simple tectonics) of 
the required density of the detailed prospecting network in the light 
of preliminary prospecting. There is no need to apply more compli- 
cated mathematical methods and indicators to express the variability 
of coal sheets. 


28876 Stratigraphic distribution of fuel mineral products. V yshe- 
mirskii, V.S. (Sibirskii Nauchno-Issledovatel’skii Inst. Geologii, Geo- 
fiziki i Mineral’‘nogo Syr'ya, Novosibirsk, USSR). Geol. Geofiz.; No. 
6, 3-9(Jun 1978). (In Russian). 

Some new data dealing with the distribution of the World's 
explored reserves of oil, gas, and coal by the stratigraphic scale and 
by intensity in their accumulation during various geologic epochs. 
Some positive correlational links have been revealed between the 
reserves of the caustobioliths. 4 tables. 


28877 Correlation of the lower-Cretaceous deposits of the Lensk 
coal-bearing basin and the northeastern USSR. Kirichkova, A.I1.; 
Samylina, V.A. Sov. Geol.; No. 12, 3-18(1978). (In Russian). 

A paleoflorally-substantiated arrangement is proposed for the 
basic lower-Cretaceous continental deposits of the Lensk basin and 
the northeastern USSR whose paleoflora are part of the unified 
Lensk paleofloral province of the Siberian paleofloral region. The 
correlation of deposits is based on the identification of the develop- 
mental levels of paleoflora and the identification of their major 
stages of development—the stratoflora, which correspond to the 
major regional subdivisions—the stratigraphic horizons. The early 
Cretaceous flora of the Lensk basin was found to have four stages 
that were joined into a strato-floral- -Batylykh (Neocomian) stage to 
which the Ozhogin stratoflora corresponds in the northeast, and the 
Eksenyakh (Aptian) stage, to which the Silyap stratoflora corre- 
sponds, the Khatyryk (lower Albian), that was compared to the 
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Buor-Kemyussk stratoflora and Agrafenov (upper Albian and lower 
Senoman) that correspond to the Toptan and Arman stratoflora. An 
analysis of the developmental level of the identified stages and the 
taxonomic composition of the stratoflora have made it possible to 
substantiate the inter-regional correlation of the continental layers of 
the lower Cretaceous of the Lensk coal-bearing basin and the 
northeastern USSR. 20 references, 3 figures, 1 table. 


28878 Comparison of static and dynamic properties of Singrauli 
rocks. Singh, D.P.; Chopra, R.K. (Banaras Hindu Univ, Varanasi, 
India). J. Mines, Met. Fuels; 25: No. 8, 228-231, 235(Aug 1977). 

Compressional waves velocities of about 150 rock specimens 
from India’s Singrauli Coalfield were determined along with their 
densities and uniaxial compressive strengths. It was found that the 
velocity of compressional wave, in general, increased with greater 
rock density. The compressional wave velocity was also found to be 
dependent on compressive strength of the rock. It was noted that the 
increase in uniaxial compressive strength causes an increase of spe- 
cific wave impedance, the product of rock density and compres- 
sional wave velocity. 4 refs. 


28879 Possibilities of detailed study of coal layers by gamma- 
gamma logging at the South Yakutiya basin. Makarov, A.N.; Lo- 
ginov, M.I. (Leningradskij Gosudarstvennyj Univ. (USSR)). Vestn. 
Leningr. Univ., Geol., Geogr.; 24: No. 4, 47-52(1977). (In Russian). 

Some important advantages of micro-gamma-; amma logging 
were revealed after its testing at the coal basin of South Yakutia. It 
was shown that the method was used to locate and to study in detail 
coal layers both in a single borehole and for the whole area with an 
accuracy which is unattainable by any other method. The method is 
recommended for industrial usage at the basin. 


28880 Torfyanye mestorozhdeniya i ikh razvedka (rukovodstvo 
po laboratorno-prakticheskim zanyatiyam). (Peat deposits and their 
exploration). Largina, I.F. Mowcow, USSR; Nedra (1977). 264p. (In 
Russian). 

A presentation is made of information on the morphology of 
plants and the keys for their identification. A method is given for 
determining the phytocenoses (plant groupings) and a system is 
compiled for the flora of peat deposits. An examination is made of 
the properties of peat and its classification as well as the varieties of 
peat layer structure. A method is given for field studies, the determi- 
nation of peat species, degree of decomposition of wood-tropic 
induicators, and degree of rooting. The book is intended as a 
teaching guide for university students in the area of peat specializa- 
tion as well as students at peat tekhnikums. It is also useful to 
workers in geological expeditions. 35 references, 124 figures, 40 
tables. 


28881 Ownership of minerals. Nef, J.U. pp 13-32 of Coal. Part I. 
Social, economic, and environmental aspects. Hawley, M.E. (ed.). 
Stroudsburg, PA; Dowden, Hutchinson and Ross, Inc. (1976). 

Reprinted from The Rise of the British Coal Industry, Vol. 1, 
Routledge and Kegan Paul Ltd., 1932, pp. 266-285. 

In most of the countries of the world other than the U.S., the 
mineral estate is separate from the estate in the surface, the govern- 
ment owns or controls the mineral title, and the miner derives his 
right to work the minerals by some form of tenure derived from the 
State, not from the individual who owns the surface. The effect of 
this on the development of the coal industry in various countries is 
discussed briefly. 


MINING 


REFER ALSO TO CITATION(S) 28868, 28872, 29001, 29002, 
29007, 29009, 29010, 29012, 29014, 29015, 29016, 29017, 29019, 
29359, 31121, 31257, 31263, 31265, 31269, 31410, 31564, 31575 


28882 (DOE/ET—0033/1(79)) Coal mining research and devel- 
opment in fiscal year 1979. Information circular. (Department of 
Energy, Washington, DC (USA). Div. of Fossil Fuel Extraction). 
Nov 1978. 19p. Dep. NTIS, PC A02/MF AO1. 

This publication summarizes, for potential contractors and 
other interested parties, the proposed research and development 
contract projects programmed by the Department of Energy for 
Fiscal Year 1979 under its Coal Mining Research and Development 
Activity. The objective of these projects is to provide an ordered 
and sequenced series of advances toward the overall goal of provid- 
ing the system technology required to assure the availability of 
abundant supplies of coal at acceptable social and economic cost. It 
is the policy of the Department of Energy to utilize as fully as 
possible the capabilities of the private sector in mining research, and 
to that end this paper outlines the Department's present contract 
research needs to enable potential contractors to make decisions 
about participation in the program. It is important to realize that this 
is a summary document: the project descriptions do not necessarily 
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imply total package procurement. The projects presented are subject 
to change based on revised priorities and availability of funds. 
Contracting for the Coal Mining Research and Development Activi- 
ty will be conducted in strict accordance with federal procurement 
regulations. Availability of requests for proposal (RFP's) will be 
formally advertised in the Commerce Business Daily. No additional 
information will be supplied until after the RFP’s are made available 
and then only in accordance with prescribed procedures. 


28883 (FE—2415-1) Low headroom transfer chute for under- 
ground belt conveyors: analysis of coal flow through ninety degree 
transfer point and preliminary design. Final technical report, July 
1976—April 1977. Holliday, T.L. (Fairchild Space and Electronics 
Co., Germantown, MD (USA)). May 1978. Contract ET-78-X-01- 
2415. 413p. Dep. NTIS, PC A18/MF AOl. 

A study program combining computer math modeling and 
scale model tests has evolved a preliminary design for a 90-degree 
transfer chute for belt conveyors in underground coal mines. The 
principal design objective was to achieve chute flow characteristics 
that minimize coal spillage, dust generation, and belt wear. This 
preliminary design will serve as a conceptual baseline for detailed 
design, fabrication, and testing—both above ground and in a coal 
mine—of a full size, 90-degree transfer chute between a 36-inch 
wide, input belt conveyor and a 42-inch wide, receiving belt convey- 
or. The study concludes that a double curvature-type surface wil 
most nearly achieve the performance objectives for the 90 degree 
belt transfer chute. The surface recommended for full scale above- 
ground testing resembles a portion of a 90 degree smoke pipe elbow, 
corresponding to a jointed approximation of a basic torus geometry. 
For the 36 inch wide belt, 450 fpm, feed conveyor case, the torus has 
a 36-inch major radius and an 18 inch minor radius. Work performed 
under this study includes: (1) technology surveys of transfer point 
design, bulk flow theory, and underground coal mine operations; (2) 
math modeling and associated computer programming of free fall, 
impact, and frictional flow dynamics; (3) evolution and evaluation of 
several candidate chute geometries; (4) construction and laboratory 
testing of one-sixth scale models; and (5) preliminary design of the 
recommended chute. 


28884 (FE—9036-2) Closed network queue model of underground 
coal mining production, failure, and repair. Lohman, G.M. (Jet Pro- 
pulsion Lab., Pasadena, CA (USA)). Aug 1978. Contract ET-76-I- 
01-9036. 54p. Dep. NTIS, PC A04/MF AO1. 

Underground coal mining systems production, failure, and 
repair cycles were mathematically modeled as a closed network of 
two queues in series, in order to understand better the technological 
constraints on availability of current underground mining systems 
and to develop guidelines for estimating the availability of advanced 
mining systems and their associated needs for spares as well as 
production and maintenance personnel. Sensitivity analysis of the 
model produces four major conclusions: (1) The mean availability of 
a section has a theoretical limit of rho/(1 + rho), where rho is 
defined to be the ‘maintainability ratio’ of Mean Time Between 
Failures (MTBF) to Mean Time to Repair (MTTR). Moreover, this 
theoretical limit will be achieved only when there are so many 
production and repair crews that sections never need to wait for 
either. (2) Given a value for the maintainability ratio representative 
of current operating experience, section availability exhibits steep 
improvement in response to small improvements in the maintainabi- 
lity ratio. Hence big payoffs can be expected from concentrating 
efforts upon developing ways to increase the time between failures 
and/or decrease the time to repair failures. (3) The number of 
production crews should be 0.85 to 1.00 times the number of 
sections, and the number of repair crews should exceed the quotient 
of the number of production crews divided by the maintainability 
ratio, rho, and (4) the sensitivity of production at the mine mouth to 
the availability of any link in the haulage system is exactly equal to 
the quantity of coal that that link is expected to receive from all 
sections and haulage links feeding into it, times the availability of all 
haulage links between it and the mine mouth. 


28885 (FE—9102(Vol.1)) Develop a draft power sensor for im- 
proved dozer performance. Final report. Benson, H.S.; Sekula, E.P. 
(Southwest Research Inst., San Antonio, TX (USA)). Jun 1978. 
Contract ET-75-C-01-9102. 72p. Dep. NTIS, PC A04/MF AOl1. 

A majority of coal strip mine reclamation is done with 
bulldozers. In this work large quantities of earth are rapidly relo- 
cated with little need for adherence to precise grade or contour. 
Maximum possible bulldozer work effort is required for minimum 
fuel usage and lowest cost per yard of soil moved. In response to the 
need for bulldozer work optimization Southwest Research Institute 
has developed and successfully field tested a Draft Power Sensor 
(DPS) system. Reclamation leveling of over 120 acres of strip mine 
spoil has verified a work production improvement of up to 25% with 
Draft Power Sensor usage. In operation, the Draft Power Sensor 
measures bulldozer true ground speed (Velocity) by ultrasonic dopp- 
ler means and Draft force by means of a strain gauge on the dozer 
blade push arm trunnion. When electrical signals proportional to 
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Draft and Velocity are electronically multiplied the resultant Draft 
Power product represents the real work rate actually being applied 
to the soil. By adjusting the dozer blade to maximize his Draft 
Power indication the operator maximizes the bulldozer work rate. 


28886 (FE—9102(Vol.2)) Develop a draft power sensor for im- 
proved dozer performance. Final report. (Southwest Research Inst., 
San Antonio, TX (USA)). Jun 1978. Contract ET-76-C-01-9102. 89p. 
Dep. NTIS, PC A0S/MF AO1. 

A majority of coal strip mine reclamation is done with 
bulldozers. In this work large quantities of earth are rapidly relo- 
cated with little need for adherence to precise grade or contour. 
Maximum possible bulldozer work effort is required for minimum 
fuel usage and lowest cost per yard of soil moved. In response to the 
need for bulldozer work optimization Southwest Research Institute 
has developed and successfully field tested a Draft Power Sensor 
(DPS) system. Reclamation leveling of over 120 acres of strip mine 
spoil has verified a work production improvement of up to 25 
percent with Draft Power Sensor usage. In operation, the Draft 
Power Sensor measures bulldozer true ground speed (Velocity) by 
ultrasonic doppler means and Draft force by means of a strain gauge 
on the dozer blade push arm trunnion. When electrical signals 
proportional to Draft and Velocity are electronically multiplied the 
resultant Draft Power product represents the real work rate actually 
being applied to the soil. By adjusting the dozer blade to maximize 
his Draft Power indication the operator maximizes the bulldozer 
work rate. 


28887 (FE—9115-1) Sublevel caving by pillar extraction. Final 
report. Bowen, R.J. (Bowen (R.J.), Salt Lake City, UT (USA)). May 
1977. Contract ET-76-C-01-9115. 160p. Dep. NTIS, PC A08/MF 
AOl. 

The design and feasibility analysis of the Sublevel Caving by 
Pillar Extraction mining method are described. It is a conceptual 
mining method devised toward the objective of improving mining 
techniques for extraction of deep coal occurring in seams of thick- 
nesses greater than 12 feet. The concept envisions that advance 
openings of the mine will be driven along the bottom of the thick 
seam with top coal being extracted incrementally during retreat 
mining, or in “falls”, shot down from the roof. Loading of fallen top 
coal will be accomplished with the loading machine operator re- 
maining in a protected position. The conclusions of the study are 
that the Sublevel Caving by Pillar Extraction mining method is 
suitable for test application in a working coal mine in the immediate 
future: that it offers improvement in resouce recovery, competitive 
productivity, and improvement in health and safety for mine person- 
nel over previous thick seam underground methods. Analysis of the 
economic performance indicates a price of $13.22 per ton to sustain 
15% return on investment for 20 years. 


28888 (MDC-M—0024(Vol.1)) Development of operational aids 
for improved dragline utilization. Final report. (McDonnell Douglas 
Electronics Co., St. Charles, MO (USA)). Jun 1978. Contract ET-76- 
C-01-8922. 82p. Dep. NTIS, PC A05/MF AO1. 

An on-board dragline display and recording system was de- 
veloped and installed on a dragline. This system monitors the 
dragline operation and displays essential parameters such as cycle 
time, bucket fill, and load time to the operator. A computer simula- 
tion model of a dragline was developed. This model was used to 
evaluate the effect of various dragline operating parameters and 
procedures on productivity. Volume I of this report contains the 
results of field tests for both the display system and the simulation 
model. Volume II is a system manual for the display system. Volume 
III is a system manual for the simulation model. 


28889 (MDC-M—0024(Vol.2)) Development of operational aids 
for improved dragline utilization. Volume 2. System manual for the 
Dragline Display and Information Gathering System. Final report. 
(McDonnell Douglas Electronics Co., St. Charles, MO (USA)). Jun 
1978. Contract ET-76-C-01-8922. 52p. Dep. NTIS, PC A04/MF 
AOl. 

An on-board dragline display and recording device was de- 
veloped and installed on a dragline. This device monitors the drag- 
line operation and displays essential parameters such as cycle time, 
bucket fill, and load time to the operator. A computer simulation 
model of a dragline was developed. This model was used to evaluate 
the effect of various dragline operating parameters and procedures 
on productivity. Volume I of this report contains the results of field 
test for both the display system and the simulation model. Volume II 
is a system manual for the display system. Volume III is a system 
manual for the simulation model. 


28890 (MDC-M—0024(Vol.3)) Development of operational aids 
for improved dragline utilization. Volume 3. System manual for the 
dragline simulation model. Final report. Szczuka, A.E.; Morris, C.W.; 
Keller, K.J.; Hinshaw, E.C.; Thorn, J.S. (McDonnell Douglas Elec- 
tronics Co., St. Charles, MO (USA)). Jun 1978. Contract ET-76-C- 
01-8922. 341p. Dep. NTIS, PC A15/MF AOI. 
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An on-board dragline display and recording system was de- 
veloped and installed on a dragline. This system monitors the 
dragline operation and displays essential parameters such as cycle 
time, bucket fill, and load time to the operator. A computer simula- 
tion model of a dragline was developed. This model was used to 
evaluate the effect of various dragline operating parameters and 
procedures on productivity. Volume I of this report contains the 
results of field tests for both the display system and the simulation 
model. Volume II is a system manual for the display system. Volume 
III is a system manual for the simulation model. 


28891 Use of telemetry. Fournel, E. Publ. Tech. Charbon. Fr., 
Inf. Tech.; 5: 229-285(1977). (In French). 

This paper describes the contribution of telemetry to the 
overall organization of the production system, and discusses differ- 
ent applications, for example for monitoring the atmosphere in the 
mine. 


28892 (PB—282289) Safety analysis of shaft-sinking operations. 
Open file report (final). (Dames and Moore, Park Ridge, IL (USA)). 
Jun 1977. Contract JO155174. 289p. NTIS PC A13/MF AOl1. 

The safety analysis of shaft-sinking operations included a 
review of accident reports from coal and metal-nonmetallic mine 
shaft-sinking projects in the United States, a review of foreign and 
domestic shaft laws, and discussions with shaft contractors and 
Federal mine inspectors. Accident data were studied to identify the 
most common and the most severe types of shaft accidents and to 
determine their immediate and contributing causes. Additional fac- 
tors such as worker training and experience, equipment and sinking 
procedures, regulations and enforcement practices were also investi- 
gated to determine their impact on shaft safety. The results of the 
study are summarized in recommendations for improved training of 
shaft miners and clarification of Federal shaft-sinking regulations. A 
guide to assist mine inspectors in examining shaft-sinking projects is 
also included. 


28893 Matla Colliery plans for high seam mining. Coal, Gold 
Base Miner. South. Afr.; 26: No. 11, 23, 25, 27-28, 31-32, 34(Nov 
1978). 

General Mining’s Matla Colliery recently produced its first 
coal for ultimate consumption in Escolm’s 3 600 MW thermal power 
station now under construction. The Matla Power Station’s 600 MW 
generating sets will each consume 120 000 t of coal a month. Matla 
Colliery will ultimately provide the power station with 9 500 000 t of 
coal per annum. The coalfield from which Matla power station will 
be supplied is .nown as Block IV of the Highveld Coalfield. The 
reserves contained in the 20 000 ha area over which mining rights 
are held, total 1 183 million tons in three workable seams. 


28894 Safety and rockburst prevention. Brand, W. Glueckauf; 
114: No. 17, 735-736(Sep 1978). (In German). 

The significance of rock burst prevention is indicated and the 
work of the rock burst prevention experts is described with empha- 
ses On operational measures and scientific fundamentals. 


28895 Research and development projects from member compa- 
nies on rockburst prevention. Hess, H. G/ueckauf; 114: No. 17, 736- 
742(Sep 1978). (In German). 

Intensive work is being carried out for the improvement of 
rock burst prevention within the framework of research and devel- 
opment projects. The object of these measures is to improve the 
accuracy of the prognosis and recognition of a rock burst danger, as 
well as to increase the profitableness and safety in releasing danger- 
ous rock stresses. The main topics of the research and development 
work are the further development of seismic and seismo-acoustic 
methods to supplement test boring, setting-up of a data bank on rock 
burst prevention which is to enable optimization of the prognosis 
and de-stressing process, as well as the further development of de- 
stressing shot-firing and impregnation as alternative to de-stressing 
boring with better classification in the course of operation. 


28896 Winning and working in rockburst conditions. Goettig, P. 
Glueckauf; 114: No. 17, 742-747(Sep 1978). (In German). 

Pressure and expansion measurements, seismo-acoustic mea- 
surements and de-stressing shot-firing have been performed in two 
mine workings within the framework of research and development 
projects in the field of rock burst prevention. The pressure and 
expansion measurements which were aplied in combination gave 
information on possibilities for early recognition of rock burst 
danger when driving mine workings to other mines in the stratum. 
Continuation of testing this method is recommended. De-stressing 
shot-firing enabled a faster de-stressing of the coal faces than de- 
stressing boring. Its efficiency was still limited in test operation. In 
order to obtain even better results, it is necessary to considerably 
increase the detonation impact. It is advised to apply de-stressing 
shot-firing over a wider range. 
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28897 Winning in zones subject to rockbursts and taking suitable 
counter-measures. Janke, C. Glueckauf; 114: No. 17, 747-751(Sep 
1978). (In German). 

The cooperation of test and de-stressing measures commonly 
used with pressure and expansion measurements including seismo- 
acoustic evaluations has made successful winning possible under 
particularly dangerous rock burst conditions. 


28898 Rockburst prevention through operational measures. Kus- 
chel, K.H. Glueckauf; 114: No. 17, 751-754(Sep 1978). (In German). 

An investigation has given further knowledge in the field of 
precautionary rock burst prevention by impregnation and also on 
possibilities of early recognition of a hazard by determination of 
seismic activities. The successful efforts to integrate the de-stressing 
boring into the course of operation of mine working under certain 
conditions were essential. These investigations furthermore advance 
the development of lighter or even manless working bore machines. 


28899 Operational experience with de-stressing shot-firing. Heis- 
ing, C. Glueckauf; 114: No. 17, 754-757(Sep 1978). (In German). 

Experience gained at Radbod Colliery demonstrates that it is 
possible to de-stress faces, rise headings and gateroad drivages safely 
and efficiently with de-stressing shot-firing. 


28900 Prevention of rockbursts - basic aspects and statutory 
regulations. Ritter, H. Glueckauf; 114: No. 17, 758-763(Sep 1978). (In 
German). 

A review of the last 15 years showed that the operational 
development of pit coal mining has led to an increased danger of 
rock bursts. The number of rock bursts and accidents thus caused 
have increased during this period. On the other hand, the operation- 
ally nature developed test and de-stressing measures have lead to 
considerable successes in actively fighting rock burst dangers. The 
rock bursts have been compiled in a table and evaluated. The 
experience gained has made a series of operational and authorative 
measures necessary. The Superior Board of mines, North Rhine 
Westphalia, published for example new rock burst guidelines in 1976. 
The most important measures of the guidelines, their additions as 
well as important practical fundamentals and experience are account- 
ed for and explained. 


28901 Statistics of the economy - figures of the coal mining 
industry from January to June 1978. Glueckauf; 114: No. 17, 775(Sep 
1978). (In German). 

The following are given in tables: Winning, briquetting, coke 
production, number of employed and electricity economy in German 
brown coal and pit coal mines; pit coal inventories; coke products. 


28902 Roof supports. Valantin, A.A. (to Charbonnages de 
France). US Patent 4,109,473. 29 Aug 1978. Priority date 29 Jun 
1976, France. 10p. 

A roof support capable of being moved by a drive mechanism 
while under permanent load includes two pairs of carriages, each 
carriage carrying an articulated track. The carriages of each pair are 
arranged one above the other and the two pairs of carriages are 
disposed parallel. The upper carriages can then be applied against 
the roof and the lower carriages against the floor of an underground 
gallery. The upper carriages are connected by at least one cross- 
member and the lower carriages are connected by two cross-mem- 
bers, and means are arranged to apply a force to the cross-members 
to separate the upper carriages from the lower carriages. The cross- 
members and carriages are connected together by pivotal joints. 


28903 Hard coal opencast mining in the USA. Goergen, H.; 
Korak, J.; Ney, W. Braunkohle; 30: No. 8, 226-233(Aug 1978). (In 
German). 

In order to achieve the targeted coal production rate of 2 Gt/ 
a by the year 2000, priority will have to be given to the development 
of the coal deposits located in the western parts of the United States 
and to increased employment of opencast mining technology. Poten- 
tial opencast mining projects in that area confront the US mining 
engineers with the following problems: - With increasing depths and 
deteriorating ratios of overburden to coal, the currently used strip 
mining methods will decrease in efficiency due to the increased 
necessity for doublehandling of wastes. - With increasing depths, 
haulage by trucks will become exceedingly difficult as steeper grades 
have to be overcome within opencast mines. - Stricter environmental 
regulations require advanced land restoration and dumping tech- 
niques, especially, which cannot be handled by customary Strip 
mining equipment, such as draglines and shovels. - As the mining 
districts of the western parts of the United States are far removed 
from the consumers, coal originating there has to absorb relatively 
high transportation costs. Therefore, special attention has to be 
given to the use of economical mining methods. A transition from 
conventional strip mining to continuous mining methods, as prevaill- 
ing in Germany, employing bucket wheel excavators, belt convey- 
ors, and spreaders should be considered in order to succeed in the 
indicated future tasks. Since these problems have been resolved in 
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many Opencast mines worldwide by the continuous mining method, 
it seems adviseable to utilize the experience which has been gained 
already. The addition of moveable crushers to the system is recom- 
mended where more solid type overburden occurs. 


28904 Computer use in the operation of a remote-controlled 
methane detecting unit. Mussano, J.P. Ind. Miner. (St.-Etienne, Fr.) ; 
60: No. 7, 353-364(Jul 1978). (In French). 

A project calling for the installation of a computer-based 
remote-controlled methane detecting system at the No. 19 coal mine 
in Lens, France, is described. The mine produces 6500 tons/day of 
coking coal with methane emission of 100 cu m/ton. Two of the 
mine sections are equipped with remote-controlled gas detecting 
units. Each of these has 120 lines available that interrogate 120 
underground gas detectors every four minutes. This information is 
processed by a computer with two different modes of operation: 
real-time processing and deferred processing. 


28905 Overburden conveyor system at the Yallourn open-cast 
mine of the State Electricity Commission of Victoria (SECV), Austra- 
lia, Mitchell, D.H. (State Electricity Commission of Victoria, Mel- 
bourne (Australia)). Braunkohle; No. 6, 168-172(Jun 1978). (In 
German). 

The ever increasing demands for energy from the brown coal 
resources of the Latrobe Valley will necessitate increased produc- 
tion from Yallourn Open Cut. To meet this an overburden conveyor 
system of 7.5 M m° (solid) nominal annual capacity has been in- 
stalled. Conveyor plant features suited to Latrobe Valley conditions 
are described. 


28906 Automating longwall processes. Sharkey, A. (Cecil V. 
Peake Inc). Colliery Guardian; 226: No. 4, 10, 13-14, 16-17(Apr 
1978). 

The author briefly reviews the objectives of the U.S. Bureau 
of Mines Advancing Coal Mining Technology Program, and then 
focuses on longwall mining and related activities which represent a 
considerable part of this program. Spev...1 emphasis is placed on the 
potential advantages of longwall automation, and it is shown how to 
achieve cost-effectiveness with longwall automation. 


28907 German mining machinery industry and its organisation. 
Kirchner, R. (Ver Dtsch Maschinenbau-Anstalten, Duesseldorg, 
Ger). Colliery Guardian; 226: No. 4, 24, 26-31(Apr 1978). 

After a brief historical review of German mining activities 
and mining equipment, the author discusses today’s German manu- 
facturers of mining machinery and equipment, and explains how they 
are organized. Activities of a specialized group for mining machin- 
ery from the Federal Republic of Germany for the years 1972-76 are 
listed in a table with a breakdown by single country. 


28908 Roof control in longwall faces. Irresberger, H. (Bergbau- 
Forschung, Essen, Ger). Colliery Guardian; 226: No. 4, 32, 34-35, 38- 
40(Apr 1978). 

In the German Federal Republic, soft coal is mined at depths 
of between 400 and 1,300 m. The average working depth in 1976 was 
about 814 m. and is increasingly annually by 12 m. With increasing 
depth and thus increasing rock stress, the roof control on longwall 
faces becomes of particular importance. The German soft-coal 
mining industry has therefore carried out intensive research and 
development work for more than 20 years to improve mechanized 
support. This article deals with key results of this R and D work on 
roof control in longwall faces and development work on the face. A 
growing trend toward the use of mechanized and shield supports is 
noted. 7 refs. 


28909 Various aspects of longwall roof support. Wilson, A.H. 
(Min Res and Dev Establ, Rock and Coal Mech Branch). Colliery 
Guardian; 226: No. 4, 50-54, 56(Apr 1978). 

After discussing the basic concepts involved in the behavior 
of strata around longwall faces, the author explains how to set yield 
loads in both level and inclined seams, and then deals with control of 
weak roofs. Various types of longwall roof supports are surveyed, 
including powered and shield supports, and future work in longwall 
roof supports is outlined. 11 refs. 


28910 Longwall mining in USA and Australia. Brabbins, M.W. 
(Gullick Dobson Int Ltd). Colliery Guardian; 226: No. 4, 57-59, 61- 
65(Apr 1978). 

In this article on longwall mining the author describes experi- 
ences with longwall installations in the U.S. and Australia. Applica- 
tion of longwall equipment and roof supports in the two countries is 
illustrated, using the examples of Appin Colliery in New South 
Wales, Australia, and Greenwich Collieries in Pennsylvania. 


28911 Technological problems of shaft sinking in Polish mining 
construction. Maloszewski, J.; Rulka, K. (Min Constr Board, ZBG). 
Colliery Guardian; 226: No. 4, 77-78(Apr 1978). 

After briefly discussing the role of Poland's Mine Construc- 
tion Union in the development and construction of mine shafts, the 
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authors outline three main trends in the expansion of shaft sinking 
auxiliary services, and then review some of the currently used and 
proposed shaft sinking methods in Poland. 


28912 Photographic investigation of jets of hydraulic guns. Uk- 
rainskii, Yu.D. (Donetsk State Univ, Ukr SSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; No. 4, 143-146(Apr 1978). (In Russian). 

The method and results of experiments on the investigation of 
the jet of a hydraulic gun by the direct shadow method and high- 
speed photography, using a superhigh-speed photorecorder on the 
background of a luminescent screen, are described. The structure of 
the jet and the picture of the flow of air around it is clarified and the 
variation of the velocity of the jet at the nozzle edge and along its 
length is seminumerically determined. 


28913 Process computers monitor lignite open-pit mining. Flotho, 
G. BBC-Nachr.; 60: No. 10, 452-457(1978). (In German). 

Economic lignite mining requires comprehensive monitoring 
of operations. The BBC DP 1000 process computer system used in a 
lignite open-pit mine prepares the operating data, evaluates them for 
reports and relieves the personnel of a considerable amount of 
routine work. 


28914 Implementation of automatic data processing systems in 
technical planning and surveying mensuration of earthworks. Bingel, 
G.; Hein, H.J.; Lohmann, G.; Maibaum, H. Braunkohle; 30: No. 10, 
288-296(1978). (In German). 

The introduced PLAGMA System for implementation of 
automatic data processing systems for work steps in mining planning 
and mine surveying combines complex programmes for technical/ 
algorithmic calculations with those for the administration and evalu- 
ation of large data quantities. The described, self-controlling organi- 
zation is adapted to continually changing user requirements, howev- 
er, represents a uniform system for the computer centre. Within this 
framework data preparation, technical planning and surveying men- 
suration of earthworks are integrated components, referring to a 
rasteroriented seam filing system as common data basis. 


28915 Data bank system for seam model, surface working model 
and surface working state. Bingel, G.; Buchmueller, M.; Maibaum, H. 
Braunkohle; 30: No. 10, 297-304(1978). (In German). 

The data bank system developed at Rheinbraun and intro- 
duced here administers digital seam and surface working models 
consisting of digital surface models in the form of raster values. In 
addition to this raster values, measuring points, lines and other 
geodetical information can also be stored. Organizing the data into 
object fields, raster stages and projects makes for best possible 
adaption to the particular conditions concerned. Due to the effec- 
tiveness obtained with regard to storage space requirements and 
acquisition time digital seam models can also be economically stored 
and processed for very extensive areas of terrain. In conjunction 
with the PLAGMA System it is possible for the user to employ the 
data bank without any specialist technical data processing knowl- 
edge. 


28916 Application of automatic data processing for the delivery 
of brown coal products. Reusch, P. Braunkohle; 30: No. 10, 304- 
307(1978). (In German). 

For dispatch and delivery of brown coal products such as 
briquettes, fertilizers, etc. a large scale integrated real time software 
system is running on a UNIVAC 1110 computer at Rheinische 
Braunkohlenwerke AG in Cologne. The global structure of the 
software system is presented and a few components are discussed in 
detail such as the handling of orders. 


28917 Planning and control in the data processing production of 
the data centre of the Rheinische Braunkohlenwerke AG. Brock, W. 
Braunkohle; 30: No. 10, 308-314(1978). (In German). 

The computer centre of a larger concern is comparable in 
many ways more with a production than an administration oper- 
ation. This means that the planning and control instruments used 
must be designed and employed appropriately. This article shows 
the main planning and control instruments and systems employed at 
the present time in data processing production at the Rheinische 
Braunkohlenwerke AG. Since in the data processing field the pro- 
duction media and sequences have to be continuously adapted to the 
latest technical developments and the changing demands on the part 
of the users to ensure an economic mode of operation and a high 
standard of serving the persons responsible have to continually 
check the effectiveness and objects of planning and control instru- 
ments and, where necessary develop these instruments still further 
and supplement same. 


28918 Dynamics of the methane concentration changes in the air 
of mine ventilation currents. Gumula, S. (Inst Gornictwa Podziem- 
nego Agh, Krakow, Pol). Arch. Gorn.; No. 1, 63-79(1978). (In 
Polish). 

The results of experimental studies of the transient processes 
of methane concentration changes in mine workings containing 
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methane sources are presented. Two models of mine workings 
containing methane sources are considered, namely, a model in 
which the source emits methane directly into the working, and a 
model in which the methane is emitted through old worked-out 
areas and empty spaces connected to the working by a zone of 
inhibited flow. A study is made of the effect of old worked-out areas 
and empty spaces adjacent to ventilated workings, and of the meth- 
ods of controlling the ventilation flow rate on the formation of 
transient processes of methane concentration changes. 6 refs. 


28919 Underspoil coal haulage. Johnson, G.A. (US Dep of the 
Inter, Bur of Mines, Twin Cities Min Res Cent, Minn). SAE Prepr.; 
No. 780468, 1-7(1978). 

Working with mining companies and mine design consulting 
firms, the Bureau of Mines has over the past 2 years delineated the 
feasibility of underspoil coal haulage for large western thick-coal 
strip mines. The results of the feasibility evaluation indicate that for 
thick-coal deposits (averaging over 50 ft thick) covered by deep 
overburden (averaging over 125 ft deep), large (5 million tons per 
year plus) surface coal mines can save othe 5 to 15% of their total 
mining cost with underspoil haulage. Other major advantages of this 
novel haulage system over conventional truck haulage are 1) recla- 
mation is more efficient; 2) conveyors i.e., the system) are a more 
energy-efficient haulage technique; and 3) pit safety is increased 
because of less equipment congestion. 


28920 Influence of stress waves on explosive induced fragementa- 
tion: borehole crack network. Barker, D.B.; Fourney, W.L.; Dally, 
J.W. (Univ. of Maryland, College Park). pp 144-150 + vp of Rock 
mechanics. Kim, Y.S. (comp.). Reno, NV; University of Nevada 
(1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The detonation of an explosive in the vicinity of a free face 
produces a complicated fragmentation crack network. This paper 
considers the formation of the borehole crack network. Using the 
techniques of dynamic photoelasticity and polymeric models it was 
possible to follow the initiation, propagation and branching of the 
borehole cracks. The reflected stress waves were found to signifi- 
cantly affect the radial crack network and greatly aid in overall 
fragmentation. The detonation of a light contained charge produces 
a radial borehole crack pattern. Near the borehole this pattern is 
exceedingly dense, but only 8 to 12 dominant cracks can grow for 
any significant distance to form large pie-shaped segments. By using 
a larger charge, the stress intensity factor of the dominant radial 
borehole cracks can be increased such that they will branch upon 
emerging out of the dense radial crack pattern; this increases the 
number of active radial cracks, forming thinner pie-shaped segments. 
The major influence of the reflected stress waves is in the formation 
of a circumferential crack network which succeeds in breaking the 
pie-shaped segments into fragmented pieces. In the general case 
there are four reflected wave systems that pass over the outwardly 
directed radial crack tips. Each one of these wave systems will 
momentarily increase the K field of the crack causing reorientation 
of the crack perpendicular to the maximum principal tensile stress. 
This increase in K will cause potential branching of already propa- 
gating cracks that have previously arrested. Both branching and 
reinitiation of arrested cracks will cause more complete fragmenta- 
tion. These results can be qualitatively applied to fragmentation 
blasting in rock since the fast fracture behavior of the polymeric 
material used is similar to that of rocks. 


28921 Investigation and analysis of subsurface conditions for coal 
mine development in eastern Kentucky. Watters, R.J. (Univ. of 
Nevada, Reno); Swanson, A.W.; Langill, R.F. pp 151-158 + vp of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

An increase in production to meet higher coal demands has 
accelerated planning for the design and construction of new under- 
ground mines. This planning requires the acquisition and interpreta- 
tion of geotechnical data for design requirements at both the initial 
mine development and production stages. This paper describes the 
methods of investigation, analysis, and interpretation of results to 
ascertain bedrock behavior for design and construction at the initial 
opening and development stages of two coal mines in eastern Ken- 
tucky. The anticipated tunnel loadings, type of support, and water 
inflows are compared with the conditions actually encountered 
during shaft sinking and incline excavation. Specifically, subsurface 
conditions were evaluated by vertical and inclined boreholes, per- 
mitting water pressure injection and drawdown testing to be per- 
formed. Detailed laboratory analyses of the rock core gave an 
assessment of intact rock strength, strength anisotropy, moduli, 

rmeability, fracture orientation and frequency for the different 
ithologies overlying the productive coal seam. The investigation 
delineated zones for pregrouting during shaft construction and estab- 
lished the nature and magnitude of roof control problems. The 
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number and degree of roof failures were dependent on the relative 
thickness, competence of the intercepted rock types, and presence 
and orientation of discontinuities. It was shown that economical 
investigations and limited laboratory testing greatly aid in design and 
planning for mine construction. 


28922 Interaction problems in multiseam mining. Dunham, R.K. 
(D’Appolonia Consulting Engineers, Inc., Pittsburgh, PA); Stace, 
R.L. pp 174-179 of Rock mechanics. Kim, Y.S. (comp.). Reno, NV; 
University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Interaction effects from earlier workings in seams above or 
below a seam presently being mined are a constant problem in the 
United Kingdom coalfields and are beginning to create difficulties in 
the United States. Based on a series of case studies, this paper 
attempts to define the major parameters governing the interaction 
mechanism. A broad relationship between the amount of damage 
caused by a rib edge or remnant pillar and the major parameters is 
developed from the case study results. 


28923 Simulation of surface subsidence due to longwall mining. 
Whittaker, B.N.; Hazine, H.I. (Univ. of Nottingham, England). pp 
221-228 of Rock mechanics. Kim, Y.S. (comp.). Reno, NV; Universi- 
ty of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

This paper briefly reviews mining subsidence knowledge and 
related problems due to longwall extraction of coal seams in the 
U.K. Special consideration is given to simulation of surface subsi- 
dence by a finite element method and an account given of the role 
played by response of Coal Measures rocks to undermining. The 
results of isotropic and anisotropic solutions are presented and 
discussed, and particularly the influence of modular ratio and mode 
of constraint. The treatment of surface strain is discussed and the 
validity of deriving strain from ground curvature examined. The 
paper concludes with the authors’ findings on the modelling of 
surface subsidence using a finite element method, and examples are 
given of its application to current mining subsidence problems in the 
U.K. 


28924 Plate bearing tests on coal underclay. Rhodes, G.W.; 
Stephenson, R.W.; Rockaway, J.D. pp 16-27 of Rock mechanics. 
Kim, Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

This investigation of the engineering behavior of subcoal 
strata (underclay) was undertaken as part of an investigation made 
into the problem of mine closure as a result of mine floor upheaval. 
The study includes the investigation of the strength of subcoal strata, 
the stratigraphy of the area, the floor failure modes and numerical 
modeling of the bahavior using the finite element technique. The 
floor stability problem can affect the mine operation in many ways. 
The upheaved floor material can constitute a hazard to transporta- 
tion along haulage roads requiring floor grading or removal of floor 
material. The floor failure can slowly reduce ventilation, trap mine 
equipment and close mine rooms completely. The most serious 
problem associated with floor heave is the weakening of the coal 
mine roof caused by differential movement of coal pillars as defor- 
mation occurs. These roof problems can cause large roof falls that 
endanger personnel and equipment. The initial investigations re- 
vealed that the problem seemed to be one of large bearing capacity 
failure similar to that of a footing foundation. This failure displaces 
material into the mine opening as the pillar settles into the underclay. 


28925 Application of Monte Carlo techniques to slope stability 
analysis. Kim, H. (Dames and Moore, Los Angeles, CA); Major G.; 
Ross-Brown, D. pp 28-39 of Rock mechanics. Kim, Y.S. (comp.). 
Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The stability of slopes has traditionally been expressed in 
terms of a factor of safety. Due to the uncertainties associated with 
the input variables, a factor of safety greater than unity is necessary 
to insure an acceptably low chance of failure. There is a trend 
towards expressing the stability of a slope in terms of the chance, or 
propability, that the slope will fail. Although there are several 
methods of determining the probability of failure in slope stability, 
the only completely general method is by means of a Monte Carlo 
analysis. This involves defining the distribution of each input param- 
eter, selecting a value at random from each distribution, and using 
the selected values to calculate the factor of safety. This process is 
repeated until a distribution of factors of safety sufficient to define 
the probability of failure has been accumulated. A Monte Carlo 
overlay package of subroutines has been developed and incorporated 
into rock slope stability programs for the plane, step path, two block, 
3-D wedge, and general slip surface failure modes. It has also been 
incorporated into a progressive failure analysis using a finite element 
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formulation. The application of the Monte Carlo package to these 
different types of anlayses is discussed. Pitfalls inherent in the 
method, such as those arising from numerical simulation of random 
sampling, are also included in the paper. 


28926 Rock mechanics for two-seam mining at the Big Island 
Trona Mine of Stauffer Chemical company of Wyoming. Agapito, 
J.F.T.; Bennett, J.W.; Hunter, J.P. pp 57-64 of Rock mechanics. 
Kim, Y. S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

This study was conducted to help establish the feasibility of 
safe two-seam mining. At the same time, it was used to develop in- 
house geotechnical capabilities and establish rock mechanics as a 
practical tool in the day to day operations of the mine. A two-prong 
approach has been used in applying rock mechanics to the mine 
design; first, development and implementation of simple field mea- 
surements to be used in a comparative manner between different test 
mining layouts, and second, the use of established computer structur- 
al analysis teuchniques based as much as possible on field data, to 
forecast stability prior to mining and help assess the feasibility of 
alternate designs. 


28927 Mining Technology Clearing House of IEA Coal Research 
and its activities related to tunneling and strata control. Sabels, B.E. 
(Mining Technology Clearing House, Tamworth, Eng). pp 65-71 of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada Sg 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The Mining Technology Clearing House (MTCH) of the 
International Energy Agency's Coal Research Program is operated 
by NCB(IEA Services)Ltd, a subsidiary of the National Coal Board 
of Great Britain. Member countries are presently Belgium, Canada, 
West Germany, New Zealand, Italy, Spain, the UK and the USA. 
One of the functions of the MTCH is the registration of ongoing R 
and D work in member countries, covering all areas of surface and 
underground coal mining. Another function is the conduct of techni- 
cal investigations into special areas of interest. Somewhat over $300 
mill/year are being spent on driving and cutting R and D. The rate 
of improvement of some component's performance has been 2.5 to 
5% per year. However, the concurrent cost benefits have been 
overtaken by inflation. In contrast to the highly efficient, fully 
mechanized winning techniques in the coal industry, the drivage of 
roads is still far too expensive, and the rate of advance can inhibit the 
timely development of new coal production units. The main obstacle 
in the way of drivage improvement is a better understanding of rock 
mechanical properties and its reduction to practical terms and con- 
version to mechanized equipment. This view is borne out by recent 
investigations which showed that on the continent the largest pro- 
portion of time (almost 50%) in conventional drivage is taken up by 
support emplacement. Therefore, the transfer of technology in rock 
mechanics from the researcher to the engineer is becoming an urgent 
priority for R and D. It is apparent that international cooperation 
can provide means of engaging the complementary strength of 
different camps. A sharing in development efforts is presently being 
pursed between the major coal producing countries. 


28928 Slope failure kinematics. Zavodni, Z.M.; Broadbent, C.D. 
(Kennecott Copper Corp., Salt Lake City, UT). pp 86-94 of Rock 
mechanics. Kim, Y.S. (comp.). Reno, NV; University of Nevada 
(1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Major rock slides in open pit mines are rare but can develop 
in spite of sophisticated slope engineering design practice. Experi- 
ence has shown that, except under high seismic load conditions, the 
serious slope instability condition is almost always accompanied by 
gradual development of one or more tension cracks behind the slope 
crest allowing for time-displacement monitoring. Continuous surface 
displacement measurements with attendant prompt analyses are usu- 
ally adequate for prediction of slope behavior. This paper describes 
efforts that have been made to quantify parameters associated with 
slide movememt, and compares the displacement records of several 
large scale open pit porphyry copper slope failures. Two principal 
failure stages are recognized in the typical slope failure leading to 
total collapse: (a) regressive stage during which the failure will re- 
stabilize if some disturbance external to the rock and structure is 
removed; and (b) progressive stage during which the failure will 
gradually displace at an accelerating rate to the point of total 
collapse unless active control measures are taken. Overall displace- 
ment records in both failure stages are apparently of simple exponen- 
tial form with a definite break occurring at the onset of failure point. 
Certain common empirical relationships are suggested for the large 
scale slope failures anlyzed in this study. Based on displacement rate 
vs time prior to collapse plots, a semi-quantitative empirical relation- 
ship is presented for failure collapse prediction. The comparison of 
historical slide displacement records furnishes the operating engineer 
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with practical guidelines to estimate characteristics of future large 
scale slope failures. 


28929 Optimum mine pit slope design. Donovan, T.A.; Shukla, 
D.K.; Taylor, M.J. (D’Appolonia Consulting Engineers, Inc., Engle- 
wood, CO). pp 101-107 + vp of Rock mechanics. Kim, Y.S. 
(comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The geotechnical design of open pit surface mines in varying 
rock strata presents a complex and challenging problem. The design 
of pit mine slopes must consider the economic and operational 
aspects of mining in view of the geotechnical risks associated with 
recommended design slope. Integration of these various design con- 
straints allows optimization of the slope. This paper presents the 
application and adaptation of the optimization and probabilistic 
approaches to the design of an open pit multiseamed coal mine 
where the maximum pit depth exceeds 500 feet and the variable 
interburden and overburden result in an extremely complex high- 
wall. Influence of critical pit depths and varying slope angles on 
slope stability was studied using a limit equilibrium computer pro- 
gram. To account for the variable nature of the rock strata and other 
critical design parameters, a Monte Carlo or probabilistic approach 
was adopted. This paper further discusses the specific trade-offs 
including the amount of sterilized coal, the associated geotechnical 
risks, and alternative schemes to improve the pit slope stability from 
a cost-benefit viewpoint. 


28930 Applications of bumines three-dimensional finite element 
computer code to large mine structural problems. Karwoski, W.J. 
(U.S. bureau of Mines, Spokane, WA); Van Dillen, D.E. pp 114-120 
of Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The Bureau of Mines in 1972 developed a finite element 
computer code to solve problems in stress analysis associated with 
mining. The utility of this code is presented through the use of seven 
case studies which have been analyzed during the past 6 years. The 
first of these applications simulates the excavation of an underground 
hoist room. Material modeling includes viscoelastic creep and the 
representation of a major fault passing near the hoist room. The next 
four calculations deal with deep longwall coal mining. These calcu- 
lations involved sequential excavation of the longwall panel. These 
finite element models include the sequential installation of roof bolts, 
entry supports, and the simulation of caving behind the retreating 
longwall and advancing chocks. The next application is the excava- 
tion of a rectangular shaft in the floor of an underground room in a 
metal mine. The last calculation of this series assists in the investiga- 
tion of rock bursts. This is a model of a narrow vein mine using a 
horizontal cut-and-fill mining method. The excavation sequence 
involves mining of the lateral and crosscuts, destressing of panels 
surrounding the crosscuts, and sequential mining and backfilling of 
regions of the ore vein. This model is used to predict the develo; 
ment of rock burst-prone areas in the mine as mining of the vein 
progresses. 


28931 Split-platen technique for determining load-deformation 
behavior of model coal mine pillars. Hustrulid, W. (Colorado School 
of Mines, Golden); Ramos, G. pp 130-136 + vp of Rock mechanics. 
Kim, Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The design of room-and-pillar coal mining systems continues 
today as in the past to be done primarily on the basis of previous 
experience in similar ground. As mining depths become greater and 
conditions more difficult, additional reliance will have to be placed 
upon computational aids. The MIN SIM computer modelling tech- 
nique is one which appears to have great potential in that regard. 
Here the plan area of the seam to be mined is divided into a number 
of blocks and the stress and displacement changes normal to the 
seam computed as mining progresses. Amongst the input data re- 
quired for the use of the model are stress-strain (load-deformation) 
curves for each of the blocks. It was developed to provide this input. 
It differs from the usual uniaxial compression testing technique in 
that the lower platen is sub-divided into a matrix of individual 
platens each with its own load cell. The loads measured by the 
various platens are monitoried at incremental sample deformations. 
In this way effective load-deformation curves can be determined as a 
function of position within the sample. The application of the 
technique to the testing of model coal mine pillars is demonstrated. 
The complete load-deformation curves obtained are quite different 
from triaxial results for the same coal. A method for scaling these 
laboratory results to mine demensions is also discussed. 


28932 Rocky Mountain Coal Mining Institute 74th regular meet- 
ing. Denver, CO; Rocky Mountain Coal Mining Inst. (1978). 83p. 
(CONF-7806138—). 
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From 74. regular meeting on the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (25 Jun 1978). 

Eight papers from the proceedings have been entered individ- 
ually into EDB and ERA. The topics covered longwall mining, new 
legislation and regulations with respect to surface mining, under- 
ground mining equipment and personnel training. (LTN) 


28933 SUFCO: an integrated diesel coal mining operation. Zum- 
walt, G.A. pp 31-35 of Rocky Mountain Coal Mining Institute 74th 
regular meeting. Denver, CO; Rocky Mountain Coal Mining Inst. 
(1978). 

From 74. regular meeting on the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (25 Jun 1978). 

The use of diesel engines to power mine machinery under- 
ground has increased steadily since their first significant use in the 
1930's. Today there are approximately 23,000 units underground in 
the world, 10,000 in North America but less than 200 in U.S. coal. 
The primary reason diesel power plays such an important part in 
underground mining, throughout the world, is because it is an easily 
adaptable, mobile and reliable power source. These attributes have 
contributed significantly to both increased productivity and im- 
proved safety in the mining industry. On the other hand diesel 
power has not been widely used underground in the U.S. coal 
industry because of past opposition by the United Mine Workers of 
America. 


28934 Use of shield longwall supports at Kaiser Steel's York 
Canyon Mine. Lawrence, R.G. (Kaiser Steel Corp., Raton, NM). pp 
35-38 of Rocky Mountain Coal Mining Institute 74th regular meet- 
ing. Denver, CO; Rocky Mountain Coal Mining Inst. (1978). 

From 74. regular meeting on the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (25 Jun 1978). 


28935 Advancing longwall and 180° move to next panel. Goettig, 
P. (Westfalen Mine, Ahlen, Germany). pp 38-50 of Rocky Mountain 
Coal Mining Institute 74th regular meeting. Denver, CO; Rocky 
Mountain Coal Mining Inst. (1978). 

From 74. regular meeting on the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (25 Jun 1978). 

Longwall mining operations in West Germany at 3300 ft 
depth are outlined. The supports, shearer loaders, and conveyors are 
described. Case histories, including 180° face moves, are discussed. 
(LTN) 


28936 Longwall mining on pitching western coal seams at sunny- 
side coal mines. Clarke, D.; Palacios, J. pp 51-54 of Rocky Mountain 
Coal Mining Institute 74th regular meeting. Denver, CO; Rocky 
Mountain Coal Mining Inst. (1978). 

From 74. regular meeting on the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (25 Jun 1978). 

The Sunnyside, Utah mines have longwall-mined eight mil- 
lion short tons of coal over the past 17 years. The Sunnyside seams 
pitch between 3 degrees and 12 degrees and this paper will discuss 
the effect this pitch has on longwall operations. The coal at Sunny- 
side ranges from 4 feet to 10 feet in height. The main seam generally 
sits on a competent shaley sandstone floor and is overlain by 2 feet of 
sandy shale and 2 feet of coal rider seam before the main sandstone 
roof is reached. Mining cover currently varies from 500 to 2500 feet. 
Development for the retreat longwall panels is done using one, two 
and three gate entry systems. Currently the double-entry method is 
predominant. Entry widths vary from 16 feet (2 and 3 entry system) 
to 24 (single entry system). Longwall face widths are from 300 to 
600 feet and panel lengths are from 1200 to 5000 feet. Chock 
supports and shearers are used. Panels have been mined both (1) 
along the strike, and (2) up dip. Both of these panel orientations are 
discussed. No longwall panels have been mined down dip. 


28937 Developments in underground coal mining equipment. 
Smith, W.A. (Paul Wier Co., Chicago, IL). pp 75-80 of Rocky 
Mountain Coal Mining Institute 74th regular meeting. Denver, CO; 
Rocky Mountain Coal Mining Inst. (1978). 

From 74. regular meeting on the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (25 Jun 1978). 


28938 Strugovaya vyemka uglya. (Cutting extraction of coal). 
Ignat'eva, A.D. Moscow, USSR; Nedra (1978). 237p. (In Russian). 

The importance of cutting extraction of coal in the total 
process of the complex underground mechanization of coal extrac- 
tion is demonstrated. An examination is made of the basic features of 
this method of mining. An analysis is given of the experience in the 
use and development of cutting extraction. The power and energy 
parameters of cutting equipment, the parameters of the cutting- 
conveyer systems, the influence of an attenuated coal massif on the 
effectiveness of cutting equipment operation, technological oper- 
ational diagrams in cutting extraction, and the mining— geological 
characteristics of coal seams are considered. The basic directions in 
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the development of cutting extraction are cited. The book is intend- 
ed for engineering-technical personnel engaged in the operation and 
design of cutting equipment and complexes. 123 references, 77 
figures, 81 tables. 


28939 Numerical study of a coal seam’s sudden bursts. Kuznet- 
sov, S.V.; Kharilova, N.S. Zh. Prikl. Mekh. Tekh. Fiz.; No. 6, 129- 
136(1978). (In Russian). 

Equations are derived that describe the process of a rock 
burst in a coal seam in relation to the shifts in the center of gravity 
and velocity. Relationships are given between the form of a coal 
seam, the length of the ruptured zone, and the beginning and final 
stages of bursting. 6 references, 6 figures. 


28940 Coal mining activity in Colorado. Deborski, A.E. pp 65-69 
of Mining year book 1978. Denver, CO; Colorado Mining Associ- 
ation (1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

12,658,000 tons of coal were mined in Colorado in 1977. 
Training and industrial hygiene programs are discussed briefly. 
(LTN) 


28941 New Federal Mine Safety and Health Amendments Act of 
1977 as it affects mine roof bolting. Payne, W.J. (VERMAX, La- 
trobe, PA). pp 113-116 of Mining year book 1978. Denver, CO; 
Colorado Mining Association (1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

The new Federal Mine Safety and Health amendment Act of 
1977 transfers MESA to the Department of Labor, expands cover- 
age to all mines and when implemented is expected to require roof 
bolting standards similar to the mandatory standards of 1970 as 
guidelines. Under these guidelines an operator has a responsibility to 
improve roof control. The government specifications are only a 
minimum. Specific cases such as the obsolete ANSI material specifi- 
cations replaced by only a recommended ASTM specification do not 
relieve the operator of responsibility to the policy of the law which 
requires that changes can't reduce safety. Bolt torque checks as 
required are the most misunderstood regulation. Torque as it should 
be used is only a means of getting tension. Assuming torque can be 
used and ignoring variables that actually exist, even extending 
checks to a 100% level, a mathematically based probability study 
shows that if the specifications are followed 6% of all roof bolts 
could be loose and 26% exceed yield. A study exposes unexpected 
costs of performing torque checks including cost for calibration of 
torque wrenches, costly problems peculiar to metal mining and cost 
of keeping records that adds $1.75 to the cost of installing each roof 
bolt. Avoidance of extra costs is possible by incorporating commer- 
cially available direct tension reading methods. Penalties as they 
involve fines and jail are related to operator responsibilities. Opera- 
tors are held liable for maintaining safe roof control. Use of a tension 
indicator bolt can provide productivity with safety, economically. 


28942 Development of the Orchard Valley Mine. Ogden, S.O. 
(Westmoreland Coal Co., Colorado Springs, CO). pp 121-123 of 
Mining year book 1978. Denver, CO; Colorado Mining Association 
(1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

Early in 1976, the Westmoreland Coal Company acquired the 
assets including fee coal leases of the Colorado Consolidated Coal 
Company near Paonia, Colorado. Following some additional explo- 
ration, the Colorado Consolidated Coal Company was formed as a 
wholly owned subsidiary of the Westmoreland Coal Company and 
undertook a highly accelerated project to develop the Orchard 
Valley Mine. The Orchard Valley Mine began producing in Decem- 
ber of 1976 and by September of 1977 had reached an annual 
production capacity in excess of 500,000 tons. The Orchard Valley 
Mine is in the D seam, the Mesa Verde formation, and is recovering 
on the advance the top twelve feet of the twenty-seven foot vein. 
The mine is currently operating by the room and pillar method using 
both conventional and continuous mining equipment. Except for the 
cutting machine and/or mining machine, all mobile underground 
equipment is diesel powered. Silo storage of the finished product is 
provided and the coal is shipped in unit train movements over the 
Denver and Rio Grande Western Railroad. 


28943 Initial installation of the electronically controlled shearer 
loader EDW-150-2L. Pirklbauer, S.; Weber. K.H. Eickhoff-Mitt.; 46: 
No. 3, 24(Oct 1977). (In German). 

This report describes a new Eickhoff shearer loader, together 
with the haulage and control systems used with it at Trimmelkam 
underground brown coal mine. 


28944 APCOM 77: 15. international symposium on the applica- 
tion of computers and operations research in the mineral industries. 
Parkville, Australia; Australasian Institute of Mining and Metallurgy 
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(1977). 530p. (CONF-770772—). Institute, Clunies Ross House, 191 
Royal Parade, Parkville, Australia 3052 $35.00. 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977) 

The 15th international symposium, “APCOM 77”, on the 
application of computers and operations research in the. mineral 
industries was held at Brisbane, Australia, July 4—8, 1977. It was 
sponsored by the Australasian Institute of Mining and Metallurgy, 
the Australian Computer Society and the Australian Society for 
operations research. Eleven papers have been entered into EDB and 
ERA. (LTN) 


28945 Improvement of the organized management structure 
system for coal mines. Klimov, L.M. pp 55-60 of APCOM 77: 15. 
international symposium on the application of computers and oper- 
ations research in the mineral industries. Parkville, Australia; Austra- 
lasian Institute of Mining and Metallurgy (1977). 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977) 

The optimization of management structure systems for coal 
mines is undertaken with the use of economic and mathematical 
models of the monitoring, manufacturing, and functional subdivi- 
sions of the systems. The main parameter to be minimized is econom- 
ic loss resulting from organization faults and this is achieved, in part, 
by optimum distribution of both technological objects and engineer- 
ing and technical personnel. Models used are of the gated” type, 
parameters for which are derived from analysis of manufacturing 
processes and from automatic information systems. The use of these 
models of management structures is only part of the process of 
optimization of those structures for coal mining operations. 


28946 Simulation of conveyor belt networks in coal mines. 
Talbot, K. pp 297-304 of APCOM 77: 15. international symposium 
on the application of computers and operations research in the 
mineral industries. Parkville, Australia; Australasian Institute of 
Mining and Metallurgy (1977). 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977). 

Conveyor belt haulage offers the advantages of continuity of 
operation, minimum labor requirements, and the ability to handle 
large volumes of material over extended periods. However, break- 
down of critical conveyors in the system can cause undue and 
substantial losses in production output at the working faces, unless 
adequate surge bin capacity is incorporated in the haulage system. A 
conveyor belt simulation programme, code name '’Beltsim’’ was 
developed by Bucklen et al (1968) at the Virginia Polytechnic 
Institute in the U.S.A. and provides a quantitative measure of the 
performance of a conveyor belt network design. A limitation still 
existed with the computer programme and involved the inability of 
the programme to predict the necessary surge bin capacity to 
overcome conveyor belt downtime. The computer programme was 
modified to overcome this limitation, to simulate a conveyor belt 
breakdown, and to provide a quantitative prediction of the surge bin 
capacity necessary to permit a modern mining system to operate 
effectively and continuously. With higher levels of production 
planned in accordance with the increasing demand for coal as a 
source of fossil fuel, there is a clear need for assessing the adequacy 
of a belt conveyor network. Unless the belt conveyor network is 
equated with the planned mine production, limits may be placed 
upon the concentration and flexibility of production output from the 
mine. 


28947 Aspects of the development and use of a minicomputer- 
based coal mine planning system. Greenfield, N.D.W.; Snowdowne, 
J.B.H. (Rand Mines, Ltd., Johannesburg, South Africa). pp 359-368 
of APCOM 77: 15. international symposium on the application of 
computers and operations research in the mineral industries. Park- 
ville, Austr iia; Australasian Institute of Mining and Metallurgy 
(1977). 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977). 

Rand Mines, Limited, located in Johannesburg, Republic of 
South Africa has recently completed feasibility studies which have 
lead to the initiation of two major coal strip mining ventures. A 
minicomputer based mine planning system was developed to per- 
form the feasibility studies. The broad approach of this system is to 
utilize inter-actively the specialist skills and interpretative abilities of 
mining engineers and geologists. This paper reports briefly on the 
outline of the system and at greater length upon certain aspects of its 
use. The interpolation method used and the rationale of its selection 
is described. Problems encountered in constructing satisfactory geo- 
logical models of irregular basin-edge conditions present in the 
multiseam coal measures are outlined together with the solutions 
currently used. The method used to calculate dragline rehandle in 
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the multiseam environment is described. Conclusions are drawn and 
future developments presented. 


28948 Example of the application of a computer for the planning 
work of a West German hard coal mining company. Haas, H. pp 379- 
388 of APCOM 77: 15. international symposium on the application 
of computers and operations research in the mineral industries. 
Parkville, Australia; Australasian Institute of Mining and Metallurgy 
(1977). 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977). 

In six deep hard coal mines situated in the coal district of the 
Saar and Lorraine, Saarbergwerke AG produce annually 9 to 10 
million tons of coal. The coal is either coked or fired in power 
plants. Comprehensive planning work is done for the producing coal 
faces, 15 stone drifts and 60 seam headings. The computer can assist 
in drawing up the short- and medium-term planning by taking over, 
on the one hand, work done so far by hand and by supplying, on the 
other, additional information. The computer can draw up time 
schedules, can do quantitative calculations, can draw up plans for 
the employment of manpower, machines, and other equipment, and 
can calculate cost and earnings. It is ensured that all part plans are 
always adjusted to each other. Because of the volume of work 
involved, planning in this form and extent becomes possible only by 
the computer. Especially with the periodical continuation of plan- 
ning, the new system facilitates the work to be done. The ideas of 
the planning engineer are and remain the basis of all planning work 
and the computer gives him an aid to assist him with calculations, 
report writing and feasibility studies. 


28949 Underground coal mine modelling: a total systems simula- 
tion approach. Ramani, R.V.; Manula, C.B. (Pennsylvania State 
Univ., University Park). pp 395-404 of APCOM 77: 15. international 
symposium on the application of computers and operations research 
in the mineral industries. Parkville, Australia; Australasian Institute 
of Mining and Metallurgy (1977). 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977). 

The total systems model for underground coal mining plan- 
ning and design is a set of computer programs which encompasses a 
realistic reproduction of the interaction between the geological, 
environmental, equipment, methods and the health and safety aspects 
of the mining plan. The total system includes nine major subsys- 
tems--Geology and Reserves, Methane Generator, Roof Support, 
Subsidence, Production, Rail Haulage, Cost, Water Generator, and 
Ventilation. The subsystems themselves are divided into two catego- 
ries based on the frequency with which they are executed. Event 
oriented Subsystems are executed either independently, or at discrete 
intervals when certain specific events occur. Dynamic subsystems 
function interactively during the production cycle. They transfer 
data to or request data from event oriented subsystems only when 
specific events occur. Three specific areas for model application are 
in the measurement of system performance, the development of the 
interrelationships of the components of deep mining process and the 
evaluation of new and innovative mining technology. 


28950 Tekhnologiya organizatsiya i ekonomika podzemnogo tran- 
sporta. (Technology of the organization and economics of underground 
transport), Ponomarenko, V.A. Moscow, USSR; Nedra (1977). 221p. 
(In Russian). 

A discussion is presented of problems in the technology and 
organization of primary and auxiliary transportation for main and 
sector coal mine operations, and an examination is made of the 
characteristics of transportation in low grade shafts and in deep 
mines. Considerable attention is given to determining the economic 
benefits derived from transportation systems and the regions in 
which transportation facilities should be used. The book is intended 
for engineering-technical personnel in the coal industry, designers, 
scientists, senior students at mining institutes. It can also be used by 
engineering-technical personnel in other sectors of the mining indus- 
try. 67 references, 24 figures, 54 tables. 


28951 Avtomatizatsiya tekhnologicheskikh  protsessov§ na 
kap’erakh. (Automation of technological processes in open pit mines). 
Akutin, G.K.; Gul’ko, L.V.; Shcherbina, Yu.M.; Yasnopol’skii, V.V. 
Moscow, USSR; Nedra (1977). 311p. (In Russian). 

An examination is made of the status and future directions of 
the automation of equipment and technological processes in open pit 
mine operations. A review is made of methods, and examples are 
given of constructing control systems for the operation of rotary and 
single-bucket excavators, swing chutes, drills, and control systems 
for movement with the coordinated shifting of equipment. Consider- 
able attention is given to the automatic control of mine transporta- 
tion processes with the use of computer technology. The book is 
designed for engineering-technical personnel of mines, and specialists 
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at research, design, and teaching institutes. 199 references, 106 
figures, 2 tables. 


28952 Tekhnika bezopasnosti vy ugol’nykh shakhtakh. (Safety 
techniques in coal mines). Fenchenko, P.N.; Evdokimov, F.I. 
Moscow, USSR; Nedra (1977). 272p. (In Russian). 

A presentation is made of problems in industrial safety and 
safety teachniques: the organization of industrial safety in mines, 
safety measures during the movement of personnel in the mining 
areas, mining operations, during excavation, during blasting oper- 
ations, rules for the use of electric equipment and automation de- 
vices, methods for preventing and extinguishing mine fires. Consid- 
erable attention is given to problems in the safe working of seams 
prone to sudden coal and gas blow-outs, mine shocks, and dust. 
Information is given on industrial hygiene. The book is intended as a 
teaching aid for students at secondary occupational-technical 
schools. 146 references, 102 figures, | table. 


28953 Avtomatizatsiya i avtomatizirovannye sistemy upravieniya 
v ugol’noi promyshlennosti. (Automation and automated control sys- 
tems in the coal industry). Bratchenko, B.F. Moscow, USSR; Nedra 
(1976). 383p. (In Russian). 

The basic technical solutions are presented for automation of 
manufacturing processes and for the creation of automated control 
systems in coal enterprises. A description is given of systems and 
means of automation currently being produced and utilized. The 
basic areas for improvement in automation and control systems are 
indicated. Considerable attention is given to problems in the im- 
provement of control systems in coal enterprises. Recommendations 
are given for the structure of operative control in mines, pits, and 
coal concentration factories, as well as for the most important 
problems in the control and complex of technical means used for the 
automatic selection, transfer, processing, and presentation of infor- 
mation. The book is designed for a broad spectrum of workers in the 
coal industry. 39 references, 256 figures, 28 tables. 


28954 Thick seam mining by underground methods. Parkville, 
Australia; Australasian Institute of Mining and Metallurgy (1976). 
107p. (CONF-7609200—). Australasian Inst. of Mining and Metallur- 
gy, 191 Royal Parade, Parkville, Victoria, Australia $10.70. 

From Symposium on thick seam mining by underground 
methods; Queensland, Australia (Sep 1976). 

Nine papers by various authors have been entered individual- 
ly into the data base. The topics discussed are: coal mining in New 
South Wales, Queensland, Japan, and France, coal research in Aus- 
tralia, accidents in U.S. mines, slice and fill method, thick seam 
mining in Europe, and research on increased effectiveness. Individu- 
al papers are indexed separately. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 28655, 28768, 28835, 28946, 
28953, 28954, 28996, 29000, 29005, 30407, 31111, 31112, 31249 


28955 (CONF-781018—, pp III.20-III.23) Wear resistant alloys 
for coal handling equipment. Zackay, V.F.; Parker, E.R. (Univ. of 
California, Berkeley). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Several critical components of coal handling equipment were 
identified which required combinations of mechanical properties not 
found in available steels. Efforts were made to establish the combina- 
tion of mechanical properties required to meet the expected perform- 
ance criteria. Methods of evaluating wear were also developed. The 
ability to measure both two-body and three-body wear rates in the 
laboratory was established. Research was aimed principally at devel- 
oping two families of steels. The first of these was capable of 
retaining its toughness and much of the hardness to about 200°C. 
The second relies on secondary hardening to maintain properties to 
around 550°C. Efforts have been made to relate compositions and 
heat treatment to microstructure and mechanical properties in these 
steels. The first family of steels was based on (1) Si and/or Al 
additions to 4340 and (2) Cr additions to an existing commercial 
steel, HiC/12S. Properties achieved in these modified systems are 
listed. These modified steels exhibited increases in hardness and 
Charpy impact energy, as shown. Abrasion resistance of the 4340 + 
1.5 Al + 1.5 Si alloy under high stress, three body wear conditions 
was measured using a jaw crusher test and displaying very low wear 
rates. Several types of secondary hardening steels were investigated 
to develop the second class of steels. Particular success was achieved 
in attempts to reduce alloy content in a “matrix steel” thereby 
eliminating undissolved carbides which lower toughness. The hard- 
ness and impact energy values for three matrix steels are listed. B1, 
containing 0.5C, 4.5Cr, 2.8Mo, 1.0V and 2.0W, retained carbides 
even after very high austenitization treatments, leading to low 
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toughness. Removing W (B4) and C, V and W (B17) lead to 
significant improvements in properties as shown. 


28956 (COO—4427-11) Evaluation of the effect of coal cleaning 
on fugitive elements. Monthly technical progress report No. 11, June 
1—June 30, 1978. BCR Report L-917. Ford, C.T.; Boyer, J.F. Jr. 
(Bituminous Coal Research, Inc., Monroeville, PA (USA)). 19 Jul 
1978. Contract EE-77-S-02-4427. 5p. Dep. NTIS, PC A02/MF AO1. 

Cleaning of the eighth, ninth, and tenth coals for this project 
is well under way and will be completed next month. Analysis of the 
fifth and sixth coals is progressing, affected somewhat by problems 
with instrumentation. The required data for evaluation of the third 
coal have been generated. Arrangements have been made to obtain 
additional coal samples. Searching and indexing of the needed refer- 
ence materials are continuing. The effort in compiling and evaluating 
the available information on trace elements as related to coal mining, 
preparation, transportation, and utilization continues. 


28957 Role of sorption in processes of the sintering of carbona- 
ceous materials. Syskov, K.I.; Ostrovskii, V.S.; Lapina, N.A. (D.I. 
Mendeleev Moscow Inst of Chem Technol, USSR). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 11: No. 3, 109-113(1977). 

The physicochemical processes taking place in carbonaceous 
materials at the stage of their sintering (briquetting) are considered 
from the point of view of the sorption interaction of the components 
of the binder with the filler. It is proposed to characterize the degree 
of sintering of a carbonaceous material by means of a sinterability 
criterion consisting of the ratio of the difference of the coke residues 
from the binder in admixture with the filler and without it to the 
amount of coke residue from the pure binder. A connection of the 
sinterability criterion with the sorption capacity of the filler and with 
the compressive strength of the calcined composition has been 
established. 14 refs. 


28958 (FE—2240-94) Dry solids flow meter. Final report. Series 
No. II: F-5. Walsh, J.V.; Shen-Tu, C.K. (Braun (C.F.) and Co., 
Alhambra, CA (USA)). Apr 1978. Contract EX-76-C-01-2240. 16p. 
Dep *"~ PC A02/MF AOl1. 

Tne objective of this study was to determine the feasibility of 
a mass flowmeter instrumentation system for the continuous moni- 
toring of solids mass flow in a solids-gas mixture. A flowmeter 
designed to measure the mass flow of inhomogeneous solid has been 
under development. The flow sensor makes use of the piezoelectric 
principle. Bimorph ceramic elements support stiff metal rods which 
form a highly transparent screen upon which the flow impinges. 
Operation of the piezoelectric elements in the motor mode provides 
a fixed change in velocity which provides the basis for a calibrated 
mass flow measurement. Active and reference sensors are used for 
stability and rejection of common mode interference. A solids han- 
dling system was devised to allow the dry solids to drop upon the 
sensors from an initial elevation of approximately 20 feet. The sensor 
was tested and calibrated with silica sand. Experimental results 
indicate that the outlook for developing this flowmeter appcars 
promising. 


28959 (FE—9000-1) Computer simulation of coal preparation 
plants. Gottfried, B.S. (Pittsburgh Univ., PA (USA)). Nov 1978. 
Contract ET-75-G-01-9000. 241p. (EPA—600/7-78-211). Dep. 
NTIS, PC Al1/MF AO1. 

The report describes a comprehensive computer program 
which allows the user to simulate a wide range of coal preparation 
plant configurations and modes of operation. The program was 
designed to maximize the yield of clean coal while minimizing the 
impurities. The configuration, mode of operation, and coal feed can 
be varied to provide solutions to a wide range of problems. The 
program is written in modular form using standard features of 
FORTRAN IV language. 


28960 (FE—9002-1) Characterization of solid constituents in 
blackwater effluents from coal preparation plants. Aplan, F.F.; Hogg, 
R. (Pennsylvania State Univ., University Park (USA). Jan 1979. 
Contract ET-75-G-01-9002. 203p. (EPA—600/7-79-006). Dep. 
NTIS, PC A10/MF AOl1. 

Characterization of the fine solid material in the primary 
effluent from coal preparation plants provides the basis for a better 
understanding of the problems associated with treating ‘black- 
water.” The present study was made to obtain a comprehensive 
characterization of the blackwater solids from coal preparation 
plants. The suspended solids from thirteen blackwater samples, rep- 
resentative of the major United States coal seams where wet prepa- 
ration methods are used, were characterized by mineralogical con- 
tent, particle size distribution, and surface properties. The conclu- 
sions from this work are as follows: blackwater solids consist of two 
types of material—carbonaceous and mineral—of distinctly different 
chemical and physical properties. Based on mineralogical similari- 
ties, the samples were divided into two groups: those from the 
Eastern half of the United States and those from the Western half. 
The mineralogical content of the eleven Eastern samples was similar, 
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while the two Western samples were different from the Eastern 
ones, as well as as from each other. Additional clean coal may be 
recovered from current blackwater discharges from preparation 
plants by a more extensive use of the flotation process. The average 
ash content of the carbonaceous fraction removed by froth flotation 
was 11%, as compared to an average of 41% ash in the as received 
blackwater samples. The mineral fraction of the blackwater solids 
from Eastern and Midwestern coal fields contains largely illitic clays 
together with lesser amounts of kaolinite, quartz, calcite, chlorite, 
and pyrite. Minor amounts of dolomite, feldspar, rutile, or siderite 
were found in some of the samples. 


28961 (ORAU/IEA—79-4(R)) Impact of transportation factors 
and air quality laws on the movement of coal to the Midwest. Techni- 
cal report. Treat, N.; Allen, E. (Oak Ridge Associated Universities, 
Inc., TN (USA). Inst. for Energy Analysis). Feb 1979. Contract EY- 
76-C-05-0033. 116p. Dep. NTIS, PC A06/MF AO1. 

The principal consumer of coal in the Midwest is the electric 
utility industry. Two major factors that have a significant impact on 
the movement of coal to Midwestern utilities are transportation costs 
and requirements to install flue gas desulfurization systems on all 
electric power plants. A review of several transportation studies 
reveals significant variations in assumed future transportation costs. 
This study uses the highest and lowest of these estimates. A require- 
ment to install gas desulfurization systems on all power plants may 
enhance the development of new systems that are less costly than the 
lime/limestone system if low-sulfur coal is utilized. Costs of lime- 
stone and ammonia absorption flue gas desulfurization systems are 
compared for various levels of sulfur in coal. Using the Argonne 
Coal Market Model, eight scenarios that incorporate different as- 
sumptions about the level of transportation rates and sulfur emission 
requirements were analyzed. It was concluded that shipments of 
Western coal to the Midwest will be most affected by the regulations 
adopted regarding flue gas desulfurization. High transportation 
costs, while important, will not be decisive. If stringent desulfuriza- 
tion is mandated, then the potential Midwestern market for Western 
coal will be seriously eroded. On the other hand, if more moderate 
desulfurization levels like those proposed by the Department of 
Energy are accepted, then the relative share of Western coal in the 
Midwestern market will increase. 


28962 (UT/CES-ES—S) Energy and environmental analysis of a 
proposed coal rail haul rate increase. Environmental Study No. 5. 
Cooper, H.B.H. Jr.; Miksad, R.W.; Fruh, E.G. (Texas Univ., Austin 
(USA). — for Energy Studies). Aug 1978. 6lp. NTIS, PC A04/ 
MF AO 

a analysis has been made of the potential environmental 
impacts of the request by the Burlington Northern Railroad for a 
proposed rate increase to haul coal from a mine in Wyoming to the 
J.T. Dealy coal-fired power plant of the San Antonio City Public 
Service Board. The proposed rate increase by the railroad would 
raise the cost of moving the coal from the present $11.94 per ton to 
$18.23 per ton; the effect would be to make the coal less competitive 
than fuel oil and to cause increased oil burning at the V.H. Braunig 
and O.W. Sommers plants. This proposed action would affect the 
distribution of the types and amounts of fuel supplies used with 
resultant environmental impacts on air pollutant emissions, air qual- 
ity levels and water quality parameters. 


28963 (UT/CES-RR—11) Systems study and assessment of 
methacoal as a coal transportation alternative. Final report. Vanston, 
J.H. Jr.; Hannan, D.G. (eds.). (Texas Univ., Austin (USA). Center 
for Energy Studies). Mar 1978. 224p. NTIS, PC A1l0/MF AOI. 

The results of a preliminary study of the feasibility of trans- 
porting coal as a stable suspension of pulverized coal in methanol 
made from coal are reported. This stable suspension has been called 
methacoal. Alternative coal transportation modes are first reviewed. 
The methacoal concept for coal transport is then described. A 
material balance and cost analysis of the methanol and methacoal 
processes are then presented. A system concept design model is 
derived for the methacoal transportation concept. In conclusion the 
study results to date are summarized and a preliminary evaluation of 
the methacoal technology is provided. (JSR) 


28964 Flotation circuits for poorly floating coals. Firth, B.A.; 
Swanson, A.R.; Nicol, S.K. (The Broken Hill Proprietary Co., Ltd., 
Shortland, Australia). Jnt. J. Miner. Process.; 5: No. 4, 321-334(Feb 
1979). 

A number of flotation circuits for the recovery of a poorly 
floating coal were investigated by laboratory batch testing. Analysis 
of the size and ash distributions of the products and tailings showed 
that the circuits which would allow an equitable distribution of 
collector between the coarse and fine size fractions were superior. 
These circuits were two-stage reagent addition, reflotation of classi- 
fied tailings and split feed flotation. The reflotation of classified 
tailings circuit not only gave the best metallurgical performance, it 
also was the least affected by pulp density variations and imperfect 
size classification. 
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28965 Agglomerating coal slurry particles. Verschuur, E. (to 
Shell Oil Co.). US Patent 4,126,426. 21 Nov 1978. Filed date 12 Dec 
1977. 4p. 

A process is disclosed for recovering coal from an aqueous 
slurry of coal particles by dividing the slurry into a first fraction 
containing relatively small particles and a second fraction containing 
relatively large particles, agglomerating the particles in the first 
fraction under turbulent conditions with a binder and separating the 
thus-obtained agglomerates from the water phase and mixing the 
agglomerates with the second fraction. 


28966 Splash lubricating system for coal grinding rolls. Di- 
bowski, G.; Grammes, H. (to Deutsche Babcock Aktiengesellschaft). 
US Patent 4,126,207. 21 Nov 1978. Filed date 22 Feb 1977. 4p. 

A splash lubricating system for supplying oil to an interior 
reservoir for the bearings of grinding rolls, comprises an interior oil 
supply reservoir formed in the hub of the grinding rolls and at least 
one exterior oil supply line is connected from an exterior reservoir to 
the interior reservoir of the hub. Oil level indicating means are 
associated with the exterior oil supply reservoir for indicating 
changes of oil levels in the interior reservoir and for stopping the 
driving of the rolls if the oil level should fall below a predetermined 
amount. Two such exterior reservoirs may be provided, and one is 
advantageously connected to a separate oil supply tank for replenish- 
ing the oil in the interior reservoir of the grinding roller. 


28967 Relationship between specific evaporation and specific heat 
demand in the drying process. Weber, M.; Wuerzner, V.; Rammler, 
E. (Braunkohlenkomb Senftenberg, Dresden, E Ger). Neue Bergbau- 
tech.; 8: No. 7, 396-400(Jul 1978). (In German). 

The drying of lignite in the tubular dryer is an indirect 
drying, which is mainly performed through contact of the coal feed 
with the heating surface. Heat input to the tubular heating surface is 
achieved through overheated vapor with a maximum permissible 
vapor temperature of 180°C. Because of the critical need for rationa- 
lizing the utilization of all forms of energy, investigations were made 
into the relationship between the specific performance and energy 
input in a tubular dryer. The conclusions reached on an energy- 
efficient operation of the tubular dryer are discussed. 7 refs. 


28968 Technical university for mining. Cooperation in research 
and development of new theories. Geller, F.J. (Fachhochschule Berg- 
bau, Bochum (Germany, F.R.)). Bergbau; 29: No. 4, 176-179(Apr 
1978). (In German). 

Activities of the Bochum Technical University for mining in 
the field of hydraulic transport of solids are reviewed. 


28969 Manufacture of linear motors actuating a rolling-trough 
coal transportation system. Radoi, A.; Craciun, D. (Inst Politeh 
Timisoara). Mine, Pet. Gaze; 29: No. 2, 64-66(Feb 1978). (In Roma- 
nian with English abstract). 

After a brief review of the general characteristics of linear 
motors their range of application is shown in mine transportation. 
The manufacturing requirements determined by these applications 
are discussed. 4 refs. 


28970 Pulverized lignite - source of energy for the cement indus- 
try. Franke, F.H.; Grosse Daldrup, H. Zem.-Kalk-Gips; 31: No. 10, 
523-525(1978). (In German). 

Pulverized lignite from the Rhenisch lignite mining district 
has been successfully used as a fuel for the production of processing 
heat in a number of industrial sectors, including the cement and lime 
industry, since as far back as about 1920. This application has 
resulted in successive improvements with regard to plant design and 
handling techniques in connection with the use of this fuel. The 
article presents a general survey of preparation treatments, new 
applications, handling, storage, firing, and the elimination of smoul- 
dering fire hazard associated with pulverized lignite. 


28971 Problems of application of preliminary electrization for the 
purpose of flowrate measurement. Malyshev, G.N. (Urals Branch, 
All-Union Inst of Heat Eng, USSR). Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 6, 131-134(1978). “in Russian). 

The effect of pre-electrization for the purpose of flowrate 
measurement on electroadherence of particles of a friable material in 
the through section of a pulverized fuel pipeline is considered. It was 
experimentally found that when the potential supplied amounted to 
from 100 to 1000 V there occurred no plugging up of the pipeline by 
particles of the friable material. When the potential was increased 
above 1000 V, the particles moving along the pipe began to adhere 
to its walls and thus to plug up the pipe. 


28972 Transportation task force report. pp 5-99 of Where we 
agree: report of the National Coal Policy Project. Vol. 1. Murray, 
F.X. (ed.). Boulder, CO; Westview Press, Inc. (1978). 

Coal policy and transportation policy are closely interdepen- 
dent. Transportation costs typically account for 40 to 50 percent of 
the price of coal, while coal provides the transportation sector with 
an important share of traffic and revenue. The prominence of coal 





3006 ENERGY RESEARCH ABSTRACTS 


shipments. with transportation modes strongly suggests that policies 
which bear on coal use, such as air quality standards or the mandat- 
ed use of coal as a boiler fuel, will have significant impacts on the 
transportation sector as a whole. Similarly, transportation policy will 
be an important determinant of the price and distribution of coal. 
Coal does not present a unique case calling for special treatment, so 
coal transportation recommendations should be formulated within 
the broader context of a general transportation policy. The national 
transportation system currently suffers significant inefficiencies, in 
large part because of inappropriate and often conflicting policies. 
Prices for transportation services do not necessarily reflect the full 
environmental and economic costs of providing those services. The 
result is waste of financial and physical resources. The growing 
reliance on coal energy presents the transportation system with the 
challenge of moving substantially increased amounts of coal. Some 
physical bottlenecks in the system's capacity are already evident. 
Correct policies should guide the choice of additional investments to 
wherever market demand warrants the expansion of capacity. The 
task force concluded that the primary goal of transportation policy 
should be to promote economic efficiency, with particular attention 
to internalizing environmental costs to ensure that they are properly 
weighed in transportation decisions. 


28973 Coal transportation and use in the Great Lakes region. 
Perkinson, D. Ann Arbor, MI; Great Lakes Basin Commission 
(1978). 132p. (CONF-7806133—(Summ)). Great Lakes Basin Com- 
mission, 3475 Plymouth Road, P.O. Box 999, Ann Arbor, MI. 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 

The purpose of the seminar was to examine the implications 
of future coal use and transportation in the Great Lakes region. The 
seminar was divided into three sessions, which examined current and 
projected coal use in the region, coal transportation alternatives and 
federal and state policy implications. Twelve presentations have 
been entered individually into EDB and ERA, and three also into 
EAPA. 


28974 Water carrier alternatives and effects in coal transporta- 
tion. Scheidt, M.M. pp 27-29 of Coal transportation and use in the 
Great Lakes region. Perkinson, D. Ann Arbor, MI; Great Lakes 
Basin Commission (1978). 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 


28975 Port alternatives and effects in coal transportation. John- 
son, A. pp 30-37 of Coal transportation and use in the Great Lakes 
region. Perkinson, D. Ann Arbor, MI; Great Lakes Basin Commis- 
sion (1978). 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 


28976 Rail alternatives and effects in coal transportation. Davies, 
G.K. pp 38-46 of Coal transportation and use in the Great Lakes 
region. Perkinson, D. Ann Arbor, MI; Great Lakes Basin Commis- 
sion (1978). 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 

The history of coal traffic in the northern states is reviewed. 
Originally, eastern coal was taken west; then after World War II, 
and with the use of diesel engines on railways, coal traffic was 
negligible; now, there are plans to move large quantities of low- 
sulfur western coal to the east(in combination with large ships on the 
Great Lakes). Between 1973 and 1977, Burlington Northern Railway 
invested $201 million on roadway improvements and $239 million on 
rolling stock for this purpose. They contemplate spending more than 
1 1/4 billion dollars in addition between now and 1982. The threat of 
slurry pipelines skimming the cream of this coal traffic is discussed 
briefly with respect to eminent domain, regulations of common 
carriers, and effects on financing. (LTN) 


28977 Truck alternatives and effects in coal transportation. 
Reith, J.L. pp 47-54 of Coal transportation and use in the Great 
Lakes region. Perkinson, D. Ann Arbor, MI; Great Lakes Basin 
Commission (1978). 

A very large amount of coal (~ 60% in Appalachia) is 
handled by truck from mine to railhead or barge terminal; about 10 
percent of the coal produced is hauled by truck to the destination. 
The effects of this traffic on roads are discussed briefly, with respect 
to legal load limits, enforcement of these limits and source of funds 
for road maintenance. (LTN) 


28978 Pipeline alternatives and effects in coal transportation. 
Jennings, W.P. pp 55-62 of Coal transportation and use in the Great 
Lakes region. Perkinson, D. Ann Arbor, MI; Great Lakes Basin 
Commission (1978). 
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From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 

Slurry pipelines are relatively new, but proven, method of 
coal transportation. They provide an economical, reliable, all-weath- 
er means of carrying large quantities of coal between two fixed 
points. They are noiseless, dustless and out-of-sight. Slurry pipelines 
operate without creating pollution or traffic congestion while saving 
energy dollars. The first patent for a coal pipeline was issued back in 
1891. Slurry pipelines are in use in various parts of the world. The 
first commercial coal pipeline in this country was built 20 years ago 
in Ohio and operated successfully for six years. It not only produced 
significant savings in the cost of coal transportation, but it stimulated 
the railroads into improving their efficiency and introducing the unit 
train. The National Energy Plan implies that the transport of coal 
must be nearly doubled. Some part of this could be handled more 
economically by slurry pipelines if they had the right of eminent 
domain so they could cross railroad tracks. (LTN) 


28979 Transmission lines: a comparison with other coal transpor- 
tation alternatives. Kirkby, R.C. (Detroit Edison Co., MI). pp 63-70 
of Coal transportation and use in the Great Lakes region. Perkinson, 
D. Ann Arbor, MI; Great Lakes Basin Commission (1978). 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 

In order to be in compliance with the clean air regulations of 
1970, the Detroit Edison Co. substituted oil and natural gas for some 
of the high-sulfur coal they had been burning. With the oil embargo 
in 1974, they began to return to coal (low-sulfur western coal). 
Transportation costs as a function of power plant size are given for 
rail, rail/vessel, and transmission of electric power generated at the 
mine. They infer that pipeline technology was not proven for a 1500 
mile transport. For optimum transport cost, a high capital invest- 
ment was needed for any transport means. Blending low and high 
sulfur coal and coal cleaning are discussed briefly. Future coal price 
changes are mentioned. (LTN) 


28980 Assessment of future coal movement and transportation: a 
joint NTPSC—DOE effort. Wild, J. pp 78-83 of Coal transportation 
and use in the Great Lakes region. Perkinson, D. Ann Arbor, MI; 
Great Lakes Basin Commission (1978). 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 

The National Transportation Policy Study Commission and 
the US DOE are conducting a study to assess transportation needs to 
2000. A major factor in the study is the predicted movement of coal 
and the ability of the transportation system to handle it. We are 
conducting a modal comparison of coal movement which addresses 
the ability of truck, railroad, slurry pipeline, transmission line and 
waterborne movement of coal. Included in the study will be a 
consideration of the environmental regulations and impacts of the 
various transport modes, economic regulation of transport modes, 
and the relative costs of different modes in providing transport 
services. We are also taking a close look at the impacts of regulations 
on coal movement. Preliminary results show that as much as $800 
billion may be needed by 1993 to pay for the required transportation 
system. Possible methods of financing are discussed. (LTN) 


28981 Increased coal use and U.S. Department of Transportation 
policy. Stearns, R. pp 84-93 of Coal transportation and use in the 
Great Lakes Region. Perkinson, D. Ann Arbor, MI; Great Lakes 
Basin Commission (1978). 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 

The Department of Transportation has as one of its primary 
concerns the ability of the United States transportation system to 
adapt itself to rapidly changing conditions of energy prices, produc- 
tion, and consumption. Since the President's energy plan calls for 
substantial increases in the amount of coal consumed, problems 
related to coal transportation are being given high priority within 
the Department. From the broadest perspective we have drawn two 
important conclusions. The first is that the U.S. essentially has the 
route capability to meet the challenge represented by vastly in- 
creased coal traffic. The basic rights-of-way are already in place. 
Effective use of this capability will be essential as the demand for 
coal transportation increases. The second conclusion is that it will be 
necessary for the private sector to invest heavily in equipment and 
facilities needed to haul coal over existing routes. It is anticipated 
that this investment can be made primarily with private capital. The 
methods that DOT uses in these studies are described briefly. Specif- 
ic comments are made with respect to the transport of coal: Substan- 
tial investment will be required in railroads; for the short term 
existing waterways appear adequate (except for a few constraints); 
Appalachian roads are being damaged by truck transport of coal; 
slurry pipelines should be considered on a case-by-case basis. (LTN) 


28982 Increased coal use and State Department of Transportation 
policy. Hart, T.J. (Wisconsin Dept. of Transportation, Madison). pp 
94-101 of Coal transportation and use in the Great Lakes Region. 
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Perkinson, D. Ann Arbor, MI; Great Lakes Basin Commission 
(1978). 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978) 

The functions and policies of the Wisconsin State Department 
of Transportation are described briefly. (LTN) 


28983 One class of mathematical models of coal jigging. Vlasov, 
K.P.; Rafales-Kol’atikov, E.E.; Fateev, V.N. Izv. Vyssh. Uchebn. 
Zaved., Gorn. Zh.; No. 11, 155-160(1978). (In Russian). 

Results are given for modelling the jigging process with the 
aid of the Markov chain apparatus. A method is presented for 
determining the basic correlations and parameters used in the model- 
ling. A comparison is made of industrial and modeled machine 
experimental results. The model’s adequate simulation of actual 
objects is indicated. 4 references, 2 figures. 


28984 Method and equipment to treat coal. Ryason, P.R. (to 
California Inst. of Tech., Pasadena (USA); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,646,723/A/. 
28 Apr 1977. 42p. (In German). 

In order to continuously extract and process bituminous coal 
into reaction apparatus at high pressures and temperatures, the coal 
is heated in the cylinder of an extrusion system to its softening 
temperature, plasticized and finally extruded through a matrix. The 
extruded coal leaves the matrix - according to temperature and 
pressure of the reaction vessel - as plastic material or as mist of solid 
coks particles and spontaneously evaporating volatile coal compo- 
nents. The described equipment can be used to introduce coal into 
the apparatus for pyrolysis, gasification, liquefaction, desulphuriza- 
tion and combustion of coal and for the reduction of powdered iron 
ores with coal, whereby the desired reactions for each method may 
already be partly performed in the cylinder of the extruder. 


28985 Use of computers to study the planning and control of coal 
preparation systems. Ball, P.J.; Tomlinson, R.C. pp 61-69 of APCOM 
77: 15. international symposium on the application of computers and 
operations research in the mineral industries. Parkville, Australia; 
Australasian Institute of Mining and Metallurgy (1977). 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977). 

There are two main aspects of coal preparation to which the 
Operational Research Executive of the National Coal Board has 
applied computer models. The first is in the planning of preparation 
plants and the first part of this paper discusses Simprep, a computer 
package that was designed to help on these calculations. The other is 
the development of control schemes to improve quality control, and 
the second part of the paper deals with the development of simula- 
tion techniques for this purpose. 


28986 Production of a high-calorie energy fuel: theermocoal from 
the brown coals of the Kansk-Achinsk basin. Kirsanov, V.I.; Smir- 
nova, T.S.; Krapchin, I.P.; Markina, T.I1.; Zverev, D.P. (Inst of 
Combust Miner, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 
11: No. 3, 114-117(1977). 

The Institute of Combustible Minerals of the Ministry of the 
Coal Industry of the USSR has developed a process for the thermal 
enrichment of the brown coals of the Kansk-Achinsk basin in order 
to obtain a high-calorie energy fuel ("thermo-coal”) effective on 
transport over great distances. Experience of the use of bench and 
pilot-scale apparatuses has shown the reliability of their working and 
the possibility of automating the process. The economic efficiency of 
the process and the desirability of creating large industrial enter- 
prises for the production of thermocoal in the Kansk-Achinsk basin 
has been shown by the design work carried out. 4 refs. 


COMBUSTION 


REFER ALSO TO CITATION(S) 28835, 29896, 29934, 30285, 
31234, 31235, 31246, 31248 


28987 (ANL—78-70, pp 50-68) Utilization of coal. Aug 1978. 

In Chemical Engineering Division research highlights, 1977. 

This program is strongly oriented toward the fluidized-bed 
combustion of coal. Work is reported on sorbent (limestone) regen- 
eration, limestone utilization, and flue gas cleaning. The Component 
Test and Integration Unit, which is to be built for development of 
pressurized fluidized-bed combustion systems, is described. Some 
work in support of coal gasification and liquefaction is also reported. 
5 figures. (DLC) 


28988 (ANL/CEN/FE—78-4) Support studies in fluidized-bed 
combustion. Quarterly report, April—June 1978. Johnson, I.; Vogel, 
G.J.; Lee, S.H.D. (Argonne National Lab., IL (USA)). 1978. Con- 
tract W-31-109-ENG-38. 83p. Dep. NTIS, PC A05/MF AOI 


COAL AND COAL PRODUCTS 3007 


This work supports the development of atmospheric and 
pressurized fluidized-bed coal combustion. Laboratory and process 
development studies are aimed at providing needed information on 
limestone utilization, control of emission of alkali metal compounds 
and SO, during combustion, particulate loadings of flue gas, and 
other aspects of fluidized-bed coal combustion. This report presents 
information on: the SOQ, reactivities and thus the limestone require- 
ments of sixty different limestones, the morphology of a few selected 
stones, the effect of water in the gaseous mixture on the SO» 
reactivities of three limestones, the effect of combustion conditions 
on the attrition of limestones, the effect of temperature on SO: 
retention by limestone in a carbon burnup cell, the effect of CaCle 
and MgCl. additives on the SO: capacity of limestones, the use of 
diatomaceous earth and activated bauxite to remove alkali metal 
compounds from simulated combustion gas mixtures, selection of 
laser spectroscopy methods to be evaluated for the measurement of 
gaseous alkali metal species in hot flue gases, the application of 
acoustic dust conditioning to flue gas cleaning, and the conceptual 
design of a granular-bed filter for cleaning of flue gas in a 200-MWe 
fluidized-bed combustion facility. 


28989 (CONF-781018—, pp V.1-V.3) Hot corrosion erosion 
testing of materials for application to advanced power converson 
systems using coal-derived fuels. Nutkis, M.S. (Exxon Research and 
Engineering Co., Linden, NJ). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Modifications to the Exxon Pressurized Fluidized-Bed Coal 
Combustion Miniplant are complete with ports available for 12 in- 
bed and 10 above-bed heat exchanger specimen probe assemblies. 
The installed temperature control system for the specimen probes 
provides independent temperature control of each probe by regulat- 
ing the amount of cooling air delivered. This provides a reliable, 
independent and readily adjustable temperature control system for 
the 21 specimen probes (supplied by Westinghouse Research). It 
permits control of the 12 in-bed specimen probes at mean tempera- 
tures of 1050°F, 1200°F, 1400°F and 1600°F, and the 9 above-bed 
material probes at temperatures of 1200°F, 1400°F, and 1600°F. 
Each probe is composed of 2 alloy specimens and three specimen 
probes will be tested at each temperature. A data logger system is 
installed for individual probe temperature monitoring and alarm. 
The turbine test section (supplied by General Electric) will provide a 
region with representative flow velocities for furnishing engineering 
information on the corrosion/erosion deterioration of gas turbine 
materials exposed to the exhaust gas from a pressurized fluidized-bed 
coal combustor. The shakedown phase of this program has been 
completed. Heat exchanger specimen probes and turbine blade mate- 
rials were exposed to pressurized fluidized-bed coal combustion 
conditions for tests of 17 hours and 100 hours. Temperature control 
of the 21 heat exchanger probes was excellent, and the probe 
specimens showed no visible signs of attack after 117 hours of 
exposure. The airfoil-shaped turbine specimens (U-700) experienced 
a regular pattern of fly ash deposition, some signs of erosion at the 
leading edge and on 1 or 2 specimens signs of very localized 
incipient corrosion near the leading edge. 


28990 (CONF-781018—, pp V.4-V.8) Fireside corrosion Task 
II: investigation of gas turbine materials for use in the exhaust gas 
from a pressurized fluidized-bed coal combustor. McCarron, R.L. 
(General Electric Co., Schenectady, NY). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Simulation of the pressurized fluidized-bed conditions in the 
one atmosphere small burner rig has evolved to a significant extent 
under this program. A combination of corrosion testing, specimen 
and deposit analysis, and thermochemical modeling has been used to 
develop a meaningful simulation test. Over 4000 hours of small 
burner rig testing has accumulated in evaluating the selected materi- 
als and developing the PFBC simulation tests. The alkali metal 
contaminants are added to the fuel via oil soluble Na sulfonate and a 
dispersed aqueous solution of K sulfonate. Target levels are 1000 
ppM each of Na and K in the fuel. Chlorine is added to the inlet air 
as 40 ppM HCl. The result of combustion with these contaminants 
present is an alkali sulfate deposit with 0.01 to 0.1% chloride on the 
alloy specimens. Analyses have shown that the composition of the 
deposit and the flux of deposit onto the specimens approximate that 
expected in a turbine in line with a PFBC. Corrosion on specimens 
in this test will be compared to that occurring on the same materials 
exposed in an actual PFBC. Specimens of the same four materi:ls 
being tested in the small burner test are being evaluated in the 
turbine test section which was designed and fabricated by G.E. and 
installed at the Exxon miniplant. A 100 hour shakedown test and 250 
hours of the 1000 hour test have been completed. The turbine test 
section operated successfully at its rated design conditions. Speci- 
mens of U700 alloy from the 100 hour shakedown test were exam- 
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ined in detail and these showed sulfidation, erosion and deposition 
processes occurring simultaneously near the specimen leading edge. 


28991 (CONF-781018—, pp V.9-V.12) Fireside corrosion Task 
II: evaluation of heat exchanger materials for use in a coal-fired 
fluidized-bed combustion environment. Clark, J.; Spengler, C.J. (Wes- 
tinghouse Electric Corp., Pittsburgh, PA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Shakedown testing has been completed, with adequate con- 
trol of the setpoint temperatures. The longer-term test is currently in 
progress, using Illinois No. 6 coal with Pfizer dolomite as the sulfur 
sorbent at a nominal Ca:S ratio of 1.45:1. The bed is being operated 
in the range 1700 to 1725°F with a combustor flow of 750 scfm at a 
pressure of 9 atm using 15 to 20% excess air. Seven dual-alloy 
specimens from the first 250-hour test segment were removed from 
the Miniplant in July. They show relatively little deposition and no 
evidence of accelerated attack, except for minor pitting in the in-bed 
alloys at the control temperature of 1400°F. All the specimens are 
being examined by x-ray diffraction and both light and electron 
microscopy. Parallel laboratory tests are being conducted on alloys 
from the same tubing employed in the PFBCC exposures, using 
simulated combustor gas at 145 psia with CaSO, deposits applied to 
both virgin and pre-oxidized alloy surfaces. Exposures have been 
completed also in the low-oxygen gas, which has a projected equilib- 
rium oxygen activity of 10°’? atmospheres at 1144°K (1600°F) 
placing the environment near the CaSO,/CaO/CaS junction on the 
Ca—S—O stability diagram. Quantitative data are not yet available, 
but a greater degree of reaction appears to have occurred. 


28992 (CONF-781018—, pp V.13-V.14) Testing, identification, 
and evaluation of commercial and advanced experimental materials 
and coatings under design conditions simulating fuel power cycle 
combinations. Hall, A.M. (Battelle Columbus Labs., OH). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The experimental work was carried out in the same 24-inch- 
diameter fluid-bed combustor, under the same operating conditions, 
and with the same type of specimen probes and tubular specimens as 
used previously. The test materials were A106 carbon steel, A106 
carbon steel aluminized, T22 (2-1/4 Cr—1 Mo steel), T9 (9 Cr—1 
Mo steel), Type 316 stainless steel, and E-brite (26 Cr—1 Mo steel). 
Runs of 48 and 144 hours were made with specimen temperatures 
ranging from 400 to 900°F. Metallographic measurements of cross 
sections of the specimens exposed in the fluidized-bed combustor for 
144 hours showed that, in most cases, the greatest amount of metal 
loss occurred from the upstream face of the specimens, while, in a 
few cases, the upstream and side faces had been thinned to similar 
extents, these observations applying to practically all specimens 
regardless of the observed extent of deposit coverage after the test. 
Based on changes in specimen outside diameter and changes in wall 
thickness of the upstream face of each specimen, there appeared to 
be a definite trend to a maximum metal loss with temperature for 
AISI 316, P9 and E-brite 26-1, these maxima occurring at 750 to 
850°, 750 to 820° and ~ 830°F, respectively. 


28993 (CONF-781018—, pp V.15-V.17) Fireside corrosion Task 
I; evaluation of gas turbine materials in the combustion products of 
coal-derived fuels. Sims, C.T.; Doering, H.V. (General Electric Co., 
Schenectady, NY). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


In turbine simulator tests burning COED fuel (68 hours at 
1950°F and 6.5 atmospheres) deposits of Na and K were found at 
levels that lab and field experience predicts would have led to hot 
corrosion in several thousand hours. Similar tests for 152 hours using 
a synthetic liquid fuel, to which ash and alkali metals were added, 
showed some cooling hole plugging at ash levels of 150 ppM. After 
124 hours of tests with 500 ppM ash, cooling hole plugging became 
unacceptable. It also was found that creosote must be handled in a 
narrow temperature range - low enough to avoid attack of pump 
components, but high enough to avoid line plugging. Samples of Fe, 
Cu, Zn, and brass exposed in creosote, H-Coal liquids, and COED 
liquid showed Cu to be most corroded. Turbine simulator tests 
burning low-Btu gas of 144-hour duration at 2-atm pressure and 
1830°F firing temperature also was conducted. The low-Btu gas was 
produced by the fixed-bed gasifier and partial flow cleanup system at 
the DOE Morgantown Energy Research Center (MERC). The 
concentration of Na and K in the cleaned gas was sufficiently high 
to initiate hot corrosion on contemporary hot-section alloys. A 
second set of turbine simulator tests of 55 hours duration at 9-atm 
pressure and 2200°F firing temperature were conducted with a film- 
cooled nozzle guide vane cascade. The low-Btu gas used in this test 
was produced by the GE—CRD fixed-bed gasifier and physical 
cleanup system. Concentration of Na plus K in the cleaned gas was 
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50 to 100 ppB - equivalent to 0.6 ppM in a distillate fuel. This is close 
to the limit in current gas turbine industry fuel specifications - which 
is 0.5 ppM Na—K (ASTM-D-2880-77). 


28994 (DOE/TIC—10027) Industrial atmospheric fluidized bed 
combustion. Summary report. (Elrick and Lavidge, Inc., San Francis- 
co, CA (USA)). Aug 1978. Contract EV-78-C-01-6457. 10p. Dep. 
NTIS, PC A02/MF AOl1. 

In summary, the discussion produced the following conclu- 
sions about the feasibility of commercializing the Atmospheric Flui- 
dized Bed Combustion technology among large industrial plants: 
large-scale commercialization of AFBC is feasible (small sizes are 
available now); practically all new large industrial boiler plants 
installed in future years are expected to burn coal and AFBC use 
allows coal burning without wet scrubbers, thereby saving about 
15% over the capital cost of conventional boilers with wet scrub- 
bers; commercialization of AFBC technology for large-scale indus- 
trial boiler applications is not expected to have a major impact on 
the substitution of coal for oil and gas since the capital cost penalty 
for burning coal is so substantial over that of oil or gas equipment 
that few are expected to burn coal as a result of AFBC’s commercial 
availability. AFBC technology is of tremendous national value since 
it offers the potential to mitigate the tremendous capital cost penalty 
that will be incurred by industry as it is forced to burn coal at new 
installations; DOE efforts are aimed at speeding up the process of 
commercializing AFBC technology at the large industrial plant level 
by funding demonstration plants; other potential barriers to commer- 
Ciaiization of the AFBC technology in large-scale units are discussed 
briefly. (LTN) 


28995 Experimental studies on fluidized-bed combustion (2nd 
report). Shiomi, H.; Tatebayashi, J.; Yano, K.; Takabatake, T.; Ito, 
H.; Okada, Y.; Todo, F. Kawasaki Giho; 68: 52-58(Oct 1978). (In 
Japanese). 

It has become a commonplace that fluidized-bed combustion 
technology is one of the most profitable methods for utilization of 
fossil fuel and abatement of air pollution, both in the USA and in 
Japan. Japan has established severe regulations governing air pollu- 
tion control, so more stringent research and development work 
concerning this technology is required in order to apply them to 
industrial work. Following our first report, this second report takes 
up combustion characteristics in detail, especially reduction method 
for NO/sub x/ and desulfurization in furnaces with 200 and 500 mm 
combustor. Basic investigation of regeneration of sorbent is carried 
out with a bench-scale model and some of the test results are 
reported. Referring briefly to the test results, 90% or more desulfuri- 
zation efficiency at Ca/S mole ratio 2 and 50% or more NO 
reduction rate by means of two-stage combustion are obtained. 17 
figures, 4 tables. 


28996 Results of investigation of a swirler low-temperature fur- 
nace after coarser grinding of Tavrichanka lignite. Vorotnikov, E.G.; 
Nikiforov, A.A.; Sukhinin, V.I.; Rasputin, O.V. (Far East Polytech 
Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 4, 41-46(Apr 
1978). (In Russian). 

Data on the effect of the coarseness of the Tavrichanka lignite 
pulverized fuel on the operation of a low-temperature swirler fur- 
nace of the TP-20M boiler are presented. It is shown that coarsening 
of the grinding with an increase of the remainder on a 90 $mu$m 
sieve to 78.6% and on a 500 $mu$m sieve to 17.2% does not cause a 
decrease in the stability and completeness of the burnout of the fuel. 
This result is obtained despite a drop in the pyrometric level in the 
furnace, the value of the maximum heat fluxes, and an increase in the 


thermal stresses of the furnace volume by a factor of 1.5, compared 
with the nominal thermal stress equal to 157 kW/mf$sup 3$. 


28997 Coke, gas, and oil: an economic solution to the founder's 
needs. Amos, W. Foundry Trade J., Fossil Fuels Suppl.; 144: No. 3132, 
17-32(2 Mar 1978). 

This article reviews and assesses the use of coke, oil, and 
natural gas in British foundries, and includes an economic compari- 
son of melting efficiency when one or more of these fuels is used in 
blast furnaces or cupolas. 


28998 Combustion of porous particles. Golovin, A.M.; Pesochin, 
V.R. Combust., Explos. Shock Waves (USSR) (Engl. Transl.); 14: No. 
1, 7-13(1978). 

A study was conducted about the reactions of porous carbon 
particles with gases containing oxygen and carbon dioxide. Coal is a 
promising fuel for large MHD power plants, to be burned with 
oxygen enrichment. The change in pore size, degree of porosity, and 
reactive surface is taken into account in a quasisteady approximation. 
In addition, the effect on the combustion rate of convective transfer 
in the pores is estimated. Self-diffusion of carbon atoms and sublima- 
tion are not considered. 20 refs. 


28999 Modern state of the theory of the combustion of solid fuels 
and methods for reducing emissions in the combustion of coal. Delya- 
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gin, G.N. (Inst of Combust Miner, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 11: No. 3, 66-71(1977). 

The main directions of the theory of the combustion of a solid 
fuel that have been developed in recent years are analyzed. A review 
is given of technological schemes and methods for burning coal 
which ensure a reduction in harmful emissions with the combustion 
products. An evaluation is given of fuel suspensions as a promising 
form of fuel ensuring a reduction in the contamination with the 
combustion products. 32 refs. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 28759, 28873, 28881, 28975, 
29012, 29939 


29000 (ANL/EES-TM—39) Delivered costs of Western coal 
shipped on the Great Lakes versus Eastern coal for Eastern Great 
Lakes hinterland utility plants. With appendices on relative cost 
impacts of coal scrubbing and on other Western coal transport sys- 
tems, Bertram, K.M. (Argonne National Lab., IL (USA)). Feb 1979. 
Contract W-31-109-ENG-38. 33p. Dep. NTIS, PC A0Q3/MF AOl1. 

This report analyzes the present and projected delivered cost 
competitiveness of Great Lakes shipped, low sulfur Western coal 
with low and high sulfur Eastern coal at Eastern Great Lakes 
hinterland utility plants. Its findings are based upon detailed data 
acquired from appropriate transportation firms and four eastern 
utility companies which use or have studied using the appropriate 
coal types. Two appendices provide: (1) a tentative, preliminary 
analysis of this competition with additional costs required by likely 
EPA scrubbing (sulfur removal) requirements, and (2) background 
information on other Western coal transport systems. Briefly, the 
findings of this report are that if Western coal is shipped via the 
Great Lakes to utility plants in the eastern Great Lakes hinterlands 
(i.e., inland from ports up to 200 miles): currently, based upon 
delivered costs only, it cannot compete with any type of Eastern 
coal; by 1989, with favorable interim Western versus Eastern cost 
escalation rate advantages on minemouth coal and transportation 
costs, Western coal delivered costs can begin competing with those 
of Eastern low sulfur, but not high sulfur coal; by 1999, with 
favorable relative cost escalation rate advantages, Western coal’s 
delivered costs can become substantially less expensive than Eastern 
low sulfur coal’s, and just begin to be competitive with Eastern high 
sulfur coal’s; extremely high Eastern rail costs due to port area 
system characteristics are the main cost factor driving Western coal 
delivered costs to uneconomic levels. 


29001 (DOE/EIA—0125/3(78)) Bituminous coal and lignite dis- 
tribution, January—September 1978. (Department of Energy, Wash- 
ington, DC (USA). Energy Information Administration). 8 Jan 1979. 
77p. Dep. NTIS, PC AOS/MF AO1. 

During January—September 1978, production of bituminous 
coal and lignite in the United States totaled 456 million tons; 448 
million tons were shipped for consumption while 8 million tons were 
stockpiled. Of the total coal distributed in the first nine months of 
1978 (Table I), 422.6 million tons (94 percent) were delivered to 
consumers in the United States and 25.7 millioon tons (6 percent) 
were exported (9.1 million tons t Canadaand 16.6 million tons to 
Mexico and destinations overseas). A summary of coal shipments by 
district of origin are summarized. Shipments by geographic division 
destinations are shown in tables. Of the 423 million tons of coal 
distributed for consumption in the United States, 305 million tons (72 
percent) were delivered to four areas as follows: East North Central, 
133 million tons; South Atlantic, 70 million tons; East South Central, 
52 million tons; and West North Central, 50 million tons. Railroads, 
the principal mode of coal transportation, hauled 227 million tons of 
coal, more than half of the total coal shipped during this period. 


29002 (FE/EES—79/1) Basic estimated capital investment and 
operating costs for underground bituminous coal mines utilizing a 
continuous mining system. Duda, J.R. (Department of Energy, Mor- 
gantown, WV (USA). Process Evaluation Office). Nov 1978. 36p. 
Dep. NTIS, PC A03/MF AOl1. 

This study, prepared by the Process Evaluation Office, Divi- 
sion of Systems Engineering, Fossil Energy, estimates typical capital 
investments, operating costs, and selling prices for underground 
bituminous coal mines utilizing continuous miners and sized for 
annual production rates of 1.188 and 2.376 million tons ROM (run- 
of-mine). Wages and union welfare payments are those that went 
into effect under the National Bituminous Coal Wage Agreement of 
1978, effective March 27, 1978. Costs of materials and equipment are 
based on first quarter 1978 indexes. It is assumed that the mines have 
a 20-year life. Selling prices were determined for each mine—based 
on 12-, 15-, and 20% returns on 100% equity and also based on the 
same returns with a debt-equity split of 1:2. Based on the tabulated 
results, the selling price of the coal to achieve the used discounted 
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cash flow percentages is roughly 10% less in the larger mine and the 
difference increases with the DCF rate. 


29003 Fuel utilization and conservation task force report. “pe. 153- 
196 of Where we agree: report of the National Coal Policy Project. 
Vol. 1. Murray, F.X. (ed.). Boulder, CO; Westview Press, Inc. 
(1978). 

Environmentalists believe that it is the role of the government 
to identify the social costs associated with environmental pollutants 
and to establish standards based upon an assessment of these costs. 
Such an assessment should take into account all significant factors, 
including those difficult or impossible to quantify. The task force 
recognizes that there are substitutes for energy in providing goods 
and services. Consequently, whether it be a supply or a conservation 
action, price should reflect total cost, including social costs. Govern- 
ment established air and water pollution control strategies are the 
best means to internalize the societal costs of pollution. The task 
force believes that a ton of coal saved is worth more to the nation 
than a ton of coal mined. 


29004 Energy pricing task force report. pp 197-239 of Where we 
agree: report of the National Coal Policy Project. Vol. 1. Murray, 
F.X. (ed.). Boulder, CO; Westview Press, Inc. (1978). 

This chapter is concerned with the price of coal and competi- 
tion in the U.S. coal industry, with the price and rate structure of 
electricity (including rate regulation and time-of-use pricing), with 
the division of costs in cogeneration and with problems in the 
pricing of fuel gas made by gasifying coal. It is a detailed account of 
the issues which arose in the discussions on these topics. (LTN) 


29005 Industrial use of coal: a study of non-utility coal demand. 
Brundage, A.; Paaswell, R.E.; Helmer, R. pp 10-20 of Coal transpor- 
tation and use in the Great Lakes region. Perkinson, D. Ann Arbor, 
MI; Great Lakes Basin Commission (1978). 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 

A major step taken to open Northeast markets to western coal 
is described as the development of the coal transshipment facility at 
Superior, Wisconsin. Up to 20 million tons per year can be shipped 
East from this facility with potential for an additional facility, should 
demand require. Another major step, now in the feasibility study 
stage, would be the development of a similar facility at the Port of 
Buffalo, at the eastern end of Lake Erie in New York State. Thus, 
the potential exists, not only for a market for western coal but also 
for a market for the products of western coal. This paper deals 
briefly with two aspects of the demand for western coal: (1) A listing 
of potential uses and users of the coal, or coal products - essentially 
the non-utility uses and (2) Description of a methodology to be used 
in a current study to estimate the markets (demand) for western coal- 
with the assumption of transshipment and/or value added at the Port 
of Buffalo. 


29006 Utility use of coal (a film). Kirby, R.C. (Detroit Edison 
Co., MI). pp 21-25 of Coal transportation and use in the Great Lakes 
region. Perkinson, D. Ann Arbor, MI; Great Lakes Basin Commis- 
sion (1978). 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 


29007 Coal into the 21st century. Ormerod, R.J.; Tomlinson, 
R.C. pp 501-508 of APCOM 77: 15. international symposium on the 
application of computers and operations research in the mineral 
industries. Parkville, Australia; Australasian Institute of Mining and 
Metallurgy (1977). 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977). 

The paper will briefly describe planning in the National Coal 
Board (NCB) and the contribution that operational research makes 
to it. It will then give details of some of the models in use and will 
finally consider critically the problems of looking ahead to the next 
century. 





29008 Tekhniko-ek icheskie raschety pri planirovanii i ana- 
lize v ugol'noi promyshlennosti. (Engi ic calculations 
during planning and analysis in the coal ‘industry). Kundin, M.B. 
Moscow, USSR; Nedra (1977). 168p. (In Russian). 

An examination is made of the basic principles in the planning 
and analysis at enterprises and in production associations of the coal 
industry. Methods are given for performing calculations for all 
stages of production planning, based on specific illustrative exam- 
ples. The technical—economic calculations are based on method- 
ological principles currently used in the industry. The book is 
intended for engineering—technical personnel in the coal industry. 1 
figure, 71 tables. 











3010 ENERGY RESEARCH ABSTRACTS 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 28745, 28873, 28904, 28941, 
28952, 28954 


29009 Mine safety and health system and challenges in rock 
mechanics. Thirumalai, K; Schlick, D.P. (Department of Labor, 
Washington, DC). pp 385-390 of Rock mechanics. Kim, Y.S. 
(comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Miner health, safety, and stable productivity are essential to 
meet our energy goals and increasing demands for mineral commod- 
ities. Accidents and injuries are results of weaknesses in a mine safety 
and health system. Both engingeering and behavioral modifications 
are essential to strengthen the reliability of a mine safety and health 
system. The critical role of rock mechanics to improve the reliability 
of a mine safety system is shown with some examples of statistical 
data on mine stability related problems and violations to mandatory 
safety standards. The Federal Safety and Health Amendments Act of 
1977 which is effective from March 9, 1978, provides one statute for 
both coal and noncoal mines, affording equal safety and health 
protection for all miners and a common regulatory program. Some 
significant provisions of the Act that are of interest to rock mechan- 
ics specialists are discussed and the emphasis of the provisions on 
miner education and training is explained. 


29010 Operational application of remote sensing technology for 
predicting mine ground hazard areas. Rinkenberger, R. pp 391-399 of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Ground failures during mining result in a number of deaths 
and injuries in the mining industry each year. Geologic discontinuity 
as in the earth's crust contributes to this ground instability. For 
almost three years, the Ground Support Branch of the Mine Safety 
and Health Administration, Department of Labor, has made exten- 
sive demonstrations to mine operators in the United States on the use 
of satellite and aircraft imagery for evaluating mine ground stability. 
The mine sites have included coal, metal, and nonmetal open pit and 
underground operations in various geologic environments. Under- 
ground and surface investigations were conducted to confirm linear 
orientations and density. Fracture orientations observed as linears on 
imagery have been confirmed at mine levels over 2000 feet deep and 
in areas of extensive unconsolidated overburden. Ground stability in 
mines more than 50 miles apart has been affected by fractures 
represented by the same en echelon satellite linear trend. Observa- 
tions made to date are suggestive that many linear trends of conti- 
nental magnitude are associated with geologic discontinuities that 
could affect mine ground stability. Prediction procedures used and 
suggestions made to mine operators form a part of the operational 
application of remote sensing technology. Wide application of 
remote sensing methods by the mining industry is expected to result 
in safer working conditions for miners. 


REGULATIONS 
REFER ALSO TO CITATION(S) 28932, 28942, 30484 


29011 (AED-CONF—78-035-001) New mining ordinance of the 
mining authority of the Land North Rhine-Westphalia concerning 
shaft hoisting equipment and slope conveyors and the technical specifi- 
cations for shaft hoisting equipment and slope conveyors. Hahn, E.A. 
(Landesoberbergamt Nordhein-Westfalen, Dortmund (Germany, 
F.R.)). 1978. 30p. (In German). (CONF-780390—1). NTIS, MF AOl1. 

From Techico-scientific information of the coal mining indus- 
try on the new mining law of the landesoberbergamt NW for 
hiosting and slope conveyor equipment and related technical re- 
quirements; Bochum, F.R. Germany (16 Mar 1978). 

Portions of document are illegible. 

On January 1, 1978, the new mining ordinance of the mining 
authority of the Land North Rhine-Westphalia, concerning shaft 
hoisting equipment and slope conveyors (BVOS), has come into 
force. From the same time onwards, the technical specifications for 
shaft hoisting equipment and slope conveyors of December 15, 1977, 
have formed the basis for the judgment of applications. Administra- 
tive information explanations, and instructions concerning the speci- 
fications of the ordinance have been published in the LOBA Leaflet 
in February 1978. 


29012 (ANL/EES-TM—26) Local socioeconomic changes and 
public fiscal implications of coal development in Wayne County, West 
Virginia. Metzger, J.E.; Mosena, P.W.; Stenehjem, E.J. (Argonne 
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National Lab., IL (USA)). Se» 1978. Contract W-31-109-ENG-38. 
148p. Dep. NTIS, PC A07/MF AO1. 

This report attempts to characterize the economic and soci- 
etal effects likely to accompany increased coal mining in and around 
Wayne County, West Virginia. The study concludes that population 
growth and increased demands for public services, with the excep- 
tions of requirements for new roads, water, and sewer services, will 
be minimal as a result of the two new 2-million-tons-per-year deep 
mines planned for the area. The study estimates that hoth the County 
and the school district will experience positive new fiscal balances; 
i.e., more incremental annual revenue than additional mine-related 
annual expenditures. However, the town of Wayne is expected to 
experience a negative fiscal balance throughout the period of mine 
production. The study and its findings are each unique in several 
ways. First, the findings are somewhat unique in that major impacts 
(rapid population in-migration, shortages in housing and public serv- 
ices, and fiscal imbalances) are not projected to occur. In the heart 
of the coal mining district of Southern West Virginia similar levels 
of new mining may well have much different results. In areas, for 
example, where there are greater shortages of developable land, less 
adequate public and private infrastructure, and/or fewer available 
trained workers, the coal-related impacts would be dramatically 
different than those found for Wayne County. A second unique 
feature of this study concerns the manner in which it was originated 
and conducted. This study presents estimates of impacts for Wayne 
County and its associated jurisdictions which represent the com- 
bined knowledge and expertise of all parties involved: the citizens 
ofWayne County, the County Commission, the Advisory Board, the 
representatives from the Governor's Office, and the Argonne staff. 


29013 (ORNL/OEPA—10) Technical aspects of the Resource 
Conservation and Recovery Act upon coal combustion and conversion 
systems. Weeter, D.W.; Bahor, M.P. (Oak Ridge National Lab., TN 
(USA)). Feb 1979. Contract W-7405-ENG-26. 76p. Dep. NTIS, PC 
A05/MF AOl. 

An analysis of the technical impacts of the Resource Conser- 
vation and Recovery Act (RCRA) upon coal combustion and coal 
conversion processes was conducted. An extensive literature review 
was conducted in order to evaluate the hazardous potential of the 
various solids; literature based leachate data were compared to 
inorganic drinking water standards. All processes studied, even 
under leaching conditions defined by this study, have a hazardous 
potential. Two conventional steam generation facilities, which have 
electrostatic precipitators, but do not have sulfur removal, were used 
as case studies. In each case, RCRA should induce minimal technical 
and cost impact; the Federal Water Pollution Control Act and the 
Federal Clean Air Act may have potentially more future impact on 
these two plants than does RCRA; it is not certain that this conclu- 
sion holds for all conventional steam plants or that it holds for other 
processes. 


29014 New surface mining regulations. Hynan, W.E. (National 
Coal Association, Washington, DC). pp 57-61 of Rocky Mountain 
Coal Mining Institute 74th regular meeting. Denver, CO; Rocky 
Mountain Coal Mining Inst. (1978). 

From 74. regular meeting on the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (25 Jun 1978). 


29015 New federal surface mining regulations. Robinson, 
G.M.L. (Peabody Coal Co., Denver, CO). pp 61-64 of Rocky 
Mountain Coal Mining Institute 74th regular meeting. Denver, CO; 
Rocky Mountain Coal Mining Inst. (1978). 

From 74. regular meeting on the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (25 Jun 1978). 


29016 Effects of the surface mining control and reclamation act 
of 1977 on western surface coal mining. Brown, J.A. (North Ameri- 
can Coal Corp., Bismarck, ND). pp 65-67 of Rocky Mountain Cosi 
Mining Institute 74th regular meeting. Denver, CO; Rocky Moun- 
tain Coal Mining Inst. (1978). 

From 74. regular meeting on the Rocky Mountain Coal 
Mining Institute; Vail, CO, USA (25 Jun 1978). 


29017 Mining year book 1978. Denver, CO; Colorado Mining 
Association (1978). 216p. (CONF-780271—). $10.00. 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

Fifteen papers have been entered individually into EDB and 
ERA. (LTN) 


29018 Concerning reform of the general mining law. pp 17-26 of 
Mining year book 1978. Denver, CO; Colorado Mining Association 
(1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 
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The Colorado Mining Association believes there is no need to 
change the Nation's mining law. As that law has been amended and 
interpreted by the courts, it well serves the national goals set forth in 
the Mining and Minerals Policy Act of 1970. It is believed that 
passage of H.R. 9292 could cause disruption of the efforts of private 
enteprise to develop an economically sound and stable domestic 
minerals industry. H.R. 5831, while retaining the right of self- 
initiation and a sufficient patent entitlement to guarantee security of 
tenure, is said to provide for royalties and contains numerous other 
features which, if enacted, would add to the cost of doing business 
and impose enormous new complications on the development of 
mineral resources. 


29019 Summary of the Surface Mining Control and Reclamation 
Act of 1977 (PL 95-87). pp 56-58 of Mining year book 1978. Denver, 
CO; Colorado Mining Association (1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 


PETROLEUM 


REFER ALSO TO CITATION(S) 30448 


29020 (CONF-7805160—) North Sea and its economic impact. 
(Financial Times Ltd., London (UK)). 1978. 121p. Dep. NTIS (US 
Sales Only), PC A06/MF AO1. 

From The North Sea and its economic impact; London, UK 
(15 May 1978). 

Reviews by British economists on the economic impact of 
North Sea resources on the UK economy are presented. Discussions 
are presented on Britain's economic recovery energy conservation, 
use of North Sea income, Norway's government policies, economic 
impacts on Scotland, global aspects of North Sea resources, assess- 
ment of British National Oil Corporation, reserves, independent oil 
companies, European energy policy, and UK banking. (JRD) 


RESERVES 
REFER ALSO TO CITATION(S) 28874, 28876, 29557, 30486 


29021 Petroleum and natural gas reserves in the Federal Republic 
of Germany. Bergbau; 29: No. 5, 197(May 1978). (In German). 


29022 Estimating initial geologic reserves of an oil deposit in 
Venezuela. Nunez, J.C.; Pops. C.Gh. (Minist de Minas e Hidrocar- 
buros, Venez). Mine, Pet. Gaze; 29: No. 2, 91-100(Feb 1978). (In 
Romanian with English abstract). 

The oil deposit is evaluated using volume, Monte-Carlo and 
material balance methods. It is shown that the Monte Carlo method 
gives a more realistic estimation. 6 refs. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 29164, 29218, 29219, 29225, 
29750, 30272, 30374, 30375, 31362, 31465 


29023 (CONF-760436—P2, pp V.77-V.94) 75*Cf-based thermal- 
neutron cross-section gauge for interpretation of neutron logs for oil 
exploration, Weber, H.J. (IRT Corp., San Diego, CA); Preskitt, 
C.A.; Rinehart, C.E. 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


A newly developed neutron absorption cell measures the 
thermal-neutron absorption cross sections ({/sub w/) of formation 
brines encountered in logging operations. Thermal-neutron decay 
time logs with pulsed neutron logging systems are important tools of 
modern oil exploration technology. These logs yield information 
about oil saturation characteristics of the formation and oil-water 
contact location, provided the thermal-neutron cross-section behav- 
ior of the host formation is known. This cross section is determined 
to an important degree by that of the formation brine (2/sub w/). 
Presently, =/sub w/ is in most cases estimated from the chemically 
determined salinity of the brine, since actual measurements with a 
pulsed neutron logging tool are impractical, requiring several hun- 
dred gallons of the brine in a large tank. The chemical analyses are 
typically performed in a laboratory which is remote from the explo- 
ration site. With the portable neutron absorption cell, this measure- 
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ment is made on site on a sample as small as four liters, with a 
precision of 0.1% in less than 5 minutes. The results of cell analyses 
on seventeen brine samples from oil fields in the United States and 
Canada are discussed. The cross sections measured have been com- 
pared with cross sections calculated from chemical and atomic 
absorption analyses. The agreement is within the experimental errors 
of the chemical analyses in all cases. Importantly, in all cases boron 
contributed a noticeable amount to the total absorption cross section. 
This boron contribution is ignored by conventional brine analyses 
precluding an accurate estimate of oil saturation, especially in the 
case of expensive log-inject-log measurements of residual oil preced- 
ing secondary or tertiary recovery. 


29024 (INIS-mf—4162) Pulsed neutron logging - a modern ap- 
proach to petroleum exploration. Navalkar, M.P. (Bhabha Atomic 
Research Centre, Bombay (India). Neutron Physics Section). 
(Bhabha Atomic Research Centre, Bombay (India)). 1978. 6p. Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

As hydrocarbons have strikingly different properties for neu- 
trons as compared with rocks, neutronic methods are useful to 
prepare logs of bore holes drilled for petroleum exploration. The 
earlier neutron logs were based on steady neutron sources, but the 
superior logs, namely, neutron life time log and neutron induced 
spectral log are based on pulsed neutron sources. The methods of 
obtaining these logs, their limitations and the field equipment re- 
quired are described briefly. As the two logs are complementary, a 
plea has been made to develop field equipment which can obtain two 
logs in a single run. 


29025 (JPRS—72882) Geology of the petroleum and gas deposits 
of the Volga-Ural petroleum and gas-bearing province. Maksimova, 
S.P. (ed.). 27 Feb 1979. Translation of Geologiya neftyanykh i 
gazovykh mestorozhdenii Volgo-Ural’skoi neftegazonosnoi provint- 
sii, pp 19-322, Izdatel’stvo Nedra, Moscow, 1970. 346p. NTIS. 

A history and description of the geologic structure of the 
Volga-Ural province are presented. The role of large tectonic struc- 
tures in the distribution of gas and petroleum deposits is discussed. 
The physical and chemical characteristics of the gas and petroleum 
are given along with an analysis concerning the differences between 
deposits. 


29026 Method and apparatus for pulsed neutron spectral analysis 
using spectral stripping. Hopkinson, E.C. (to Dresser Industries, 
Inc.). US Patent 4,136,279. 23 Jan 1979. Filed date 14 Jul 1977. 12p. 

A pulsed neutron generator in a well logging instrument is 
pulsed at a clock frequency of 20 KHz. Inelastic scatter gamma rays 
are detected during a first time interval coinciding with the neutron 
source being on and capture gamma rays are measured during a 
second interval subsequent to the end of each neutron burst. Only a 
single detected pulse, assuming detection occurs, is transmitted 
during each of the two detection intervals. Sync pulses are generated 
in the well logging instrument scaled down to a frequency of 200 Hz 
for transmission to the earth’s surface. At the earth’s surface, the 
scaled-down sync pulses are applied to a phase-locked loop system 
for regenerating the sync pulses to the same frequency as that of the 
clock frequency used to pulse the neutron source and to open the 
detection gates in the borehole instrument. The regenerated sync 
pulses are used in the surface instrumentation to route the pulses 
occurring in the inelastic interval into one section of a multichannel 
analyzer memory and the pulses occurring in the capture interval 
into another section of the multichannel analyzer. The use of 
memory address decoders, subtractors and ratio circuits enables both 
a carbon/oxygen ratio and a silcon/calcium ratio to be struck 
substantially free of background radiation and substantially unaffect- 
ed by downscattering of high energy gamma rays. 


29027 Method and apparatus for pulsed neutron spectral analysis 
using spectral stripping. Oliver, D.W. (to Dresser Industries, Inc.). 
US Patent 4,136,278. 23 Jan 1979. Filed date 14 Jul 1977. 14p. 

A pulsed neutron generator in a well logging instrument is 
pulsed at a clock frequency of 20 KHz. Inelastic scatter gamma rays 
are detected during a first time interval coinciding with the neutron 
source being on and capture gamma rays are measured during a 
second interval subsequent to the end of each neutron burst. Only a 
single detected pulse, assuming detection occurs, is transmitted 
during each of the two detection intervals. Sync pulses are generated 
in the well logging instrument scaled down to a frequency of 200 Hz 
for transmission to the earth's surface. At the earth's surface, the 
scaled-down sync pulses are applied to a phase-locked loop system 
for regenerating the sync pulses to the same frequency as that of the 
clock frequency used to pulse the neutron source and to open the 
detection gates in the borehole instrument. The regenerated sync 
pulses are used in the surface instrumentation to route the pulses 
occurring in the inelastic interval into one section of a multichannel 
analyzer memory and the pulses occurring in the capture interval 
into another section of the multichannel analyzer. The use of 
memory address decoders, subtractors and ratio circuits enables both 
a carbon/oxygen ratio and a silicon/calcium ratio to be struck 
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substantially free of background radiation and substantially unaffect- 
ed by downscattering of high energy gamma rays. 


29028 Geological hemical studies of the gas and oil poten- 
tial of the Caspian | Sea and other aquatoria. Geodekyan, A.A. (Inst. of 
Oceanography, Mocow, USSR). Izv. Akad. Nauk “SSSR, Ser. Geol.; 
No. 10, 127-138(Oct 1978). (In Russian). 

An examination is made of the contemporary state of ways of 
improving methods of evaluating the oil and gas potential in water 
areas. The development of the historical-genetic approach toward 
solving this problem, based on contemporary achievements in the 
sedimentary-migration theory of gas and oil origin was shown to be 
effective. The most important directions for scientific-research and 
experimental expeditionary work are indicated, and emphasis is 
placed on the need for broad combined use. 21 references, 4 figures. 





29029 Theoretical arrangement of the stagewise formation of 
primary gas and oil accumulation zones. Stroganov, V.P. Izv. Akad. 
Nauk SSSR, Ser. Geol.; No. 10, 139-150(Oct 1978). (In Russian). 

According to a new theoretical concept, the formation of gas 
and oil accumulation zones with stable submersion of a hydrocarbon- 
producing layer does not occur at an identical intensity nor does it 
occur evenly, but rather in stages, and in a disjointed fashion for the 
basic mass of gas and oils—in accordance with the presence of upper 
and plutonic maxima of gas generation and the main zone of oil 
formation that is located between them. Another important aspect of 
this theory is that the process of the oil accumulation zone’s forma- 
tion in a single layer turns out to be strongly dependent on the stage 
of gas accumulation (because the traps are filled by gas), but not so 
dependent on the plutonic stage as is usually recognized by investi- 
gators. Rather, on the contrary, it is more dependent on the early 
stage of gas accumulation. An identification is made of the general 
factors that are associated with the oil and gases themselves and the 
factors that are similarly manifested in any sedimentary basins, and 
the group of regional factors that reflect the specificity of each 
geological region. A decisive importance is given to the conditions 
of gas conservation in the initial period of the layer’s submersion. 
This approach helps to understand the characteristics of individual 
oil and gas deposit locations and entire gas and oil accumulation 
zones where traditional views have made such an understaxding 
difficult. 23 references, 2 figures. 


29030 Paleoseismicity and oil and gas content. Mikulenko, K.I. 
(Sibirskii Nauchno-Issledovatel’skii Inst. Geologii, Geofiziki i 
Mineral’nogo Syr’ya, Novosibirsk, USSR). Geol. Geofiz.; No. 8, 14- 
23(Aug 1978). (In Russian). 

The problem of relationship between paleoseismicity and oil 
and gas content is postulated. The assumption that paleoseismicity 
may affect the processes of generation of the source rocks enhancing 
the processes of ROV metamorphism, intensfying both vertical and 
lateral migration, creating appearance of rocks which may be traps 
for oil and gas is suggested. 


29031 New petroleum and gas exploration targets in pre-ural 
foredeep. Ovanesov, G.P.; Lisovskii, N.N.; Tagirov, 1.A.; Yarullin, 
K.S. (Minist of Pet Ind, Bashk Branch of Acad of Sci of the USSR). 
Geol. Nefti Gaza; No. 6, 1-8(Jun 1978). (In Russian). 

New directions for exploratory and prospecting work are 
substantiated: for gas in the Berkutovskii region, and for oil in the 
Middle Devonian, eastwards of the reef zone, in the Upper Devon- 
ian and Lower Carboniferous in the north of the Belskaya depres- 
sion; for oil and gas in the Silurean rocks of the Yuryuzan-Ayskaya 
depression and in the south of the Belskaya depression in the Upper 
Riphean and Vendian, in the territory of the development of frontral 
folds of Southern Urals, etc. Recommendations on enhancing oil 
output from old oilfields of the Ishimbay group are given. 


29032 Zonal distribution of oils and catagenesis of Devonian and 
Carboniferous strata in the Volga-Ural region. Rovenskaya, A.S.; 
Kalmykov, G.S. (Inst of Geol and Dev of Miner Fuels, USSR). 
Geol. Nefti Gaza; No. 6, 8-13(Jun 1978). (In Russian). 

It is shown that the degree of catagenetic transformation of 
the organic matter in the heat rock has been the main factor 
influencing the observed zonal distribution of oils by density in the 
Devonian and Lower Carboniferous deposits of the Volga-Ural 
region. 


29033 Formation of oil and gas fields as determined by carbon 
isotopic composition of methane. Gavrilov, E.Ya.; Teplinskii, G.I. 
(All-Union Sci Res Inst of Nat Gas, USSR). Geol. Nefti Gaza; No. 6, 
14-19(Jun 1978). (In Russian). 

Based on isotopic investigations of methane carbon, it is 
concluded that the role of the syngenetic organic substance in the 
formation of petroleum and gas deposits in Carboniferous and De- 
vonian strata has been considerable, that the gases of the Permian 
formations are independent of those in the Devonian and Carbonifer- 
ous strata, and that the isotopic-genetic methane label is stable under 
supergene conditions. 9 refs. 
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29034 Evaluation of reliability of prediction of oil and gas poten- 
tial of local structures. Vanyush in, V.A.; Petukhov, A.V.; Kaby- 
shev, B.P.; Shevchenko, A.F. (Chernig Branch, Ukr Sci Inst of Geol 
Explor, Ukr SSR). Geol. Nefti Gaza; No. 6, 25-28(Jun 1978). (In 
Russian). 

The analysis carried out testifies to the high reliability 4 
predicting oil and gas potential of local structures in the Dnie 
Donets depression with the aid of a computer. The geological e om 
thanks to the realization of the forecast, consists in the speeding up in 
an economy of exploratory drilling of wells by eliminating unpro- 
ductive structures. A method of calculation of the economic effect 
due to the realization of recommendations for the prediction proce- 
dure is proposed. 


29035 Role of competent and noncompetent series in the forma- 
tion of oil and gas accumulation zones. Muradyan, V.M.; 
Durmish'yan, V.A.; Muradyan, T.I. (All-Union Sci Res and Plann 
Inst of Nat Gas Ind, USSR). Geol. Nefti Gaza; No. 6, 28-31(Jun 
1978). (In Russian). 

Characteristic peculiarities of competent and noncompetent 
series in the Southeastern Caucasus are considered. Their role in the 
generation, primary migration, and accumulation of hydrocarbons is 
demonstrated. It is found that the thickness of the noncompetent 
rocks, as a rule, is greater than that of the competent ones. 


29036 Some features of catagenesis of organic matter in rocks of 
Lvov Paleozoic trough. Ivanets, N.I.; Lkhomanova, I.N. (Inst of Geol 
and Geochem of Combust Miner of Acad Sci, Ukr SSR). Geol. Nefti 
Gaza; No. 6, 31-36(Jun 1978). (In Russian). 

Based on the data about the catagenetic extent of transforma- 
tion of the organic matter and of the container rocks, a negative 
evaluation of the prospects for the discovery of oil and gas in the 
Lvov paleozoic trough is given. The sedimentation-migration theory 
of oil origin is accepted as the basis of the investigation. 


29037 Hydrocarbon migration related to gravitational compac- 
tion of clayey rocks. Durmishyan, A.G.; Aslanov, V.D.; Konovalov, 
V.1.; Gasanguseinov, G.G.; Sharafutdinov, F.G. (All-Union Sci Res 
and Plann Inst of Nat Gas Ind, USSR). Geol. Nefti Gaza; No. 6, 41- 
46(Jun 1978). (In Russian). 

Specific features of compaction of clayey rocks and regulari- 
ties of variation of formation and porous pressures of Mezozoic- 
Cenozoic strata in the Eastern Subcaucasus are considered. Based on 
an analysis of factual material, the directions of the present gradients 
and paleogradients of the formational and porous pressures are 
established. The latter are related to migrational processes and 
directions of displacement of hydrocarbons from petroleum and gas 
formation zones to oil and gas accumulation zones. Based on these 
premises and taking into account the available geological data, 
prospects of discovery of new oil and gas deposits in the Mezozoic 
deposits of Eastern Subcaucasus are considered. 


29038 Detection of lithological traps in local wedging-out zones 
in Eocene-Paleocene reservoirs of western Subcaucasus. Us, E.M. 
(North Caucas Sci Res Inst of Nat Gas, USSR). Geol. Nefti Gaza; 
No. 6, 46-50(Jun 1978). (In Russian). 

Methodical principles of identification of local wedging-out 
of reservoirs and their classification in connection with the prospects 
of detecting lithological traps are presented 


29039 Petroleum and gas prospects of the Hauterivian-Aptian 
sedimentary rocks in the northern part of the Crimean plain. Bondar- 
enko, V.G.; Apostolova, M.Ya.; Bashkirtseva, A.A. (Crimea and 
Offshore Reg Geolog Explor Adm, Ukr SSR). Geol. Nefti Gaza; No. 
6, 54-61(Jun 1978). (In Russian). 

Sedimentary rocks of the Hauterivian-Aptian age are one of 
the more promising objects of exploration in the northern part of 
Crimean plain. The reservoirs consist mainly of kaolinite sandstone. 
A direct dependence between their content in cross section and the 
thickness of the rocks considered is observed. Sectors favorable to 
the prospecting for nonanticlinal deposits of hydrocarbons are sin- 
gled out 


29040 Hydrological and hydrochemical features of Karazhanbas 
and North Buzachi fields. Dzhangir'yanets, D.A. (Kazakh Sci Res 
Hydrometeorol Inst, Kaz SSR). Geol. Nefti Gaza; No. 6, 61-66(Jun 
1978). (In Russian). 

A brief hydrogeological and hydrochemical characteristic of 
petroleum deposits of Karachanbas and North-Buzachi in Kazakh- 
stan is presented. Based on an analysis of regional hydrodynamic, 
hydrochemical and geothermal regularities and their detected hydro- 
geological features, it is suggested that conditions for the formation 
and preservation of petroleum deposits improve in the north-wester- 
ly and north-easterly directions 


29041 Maastrichtian sedimentary rocks of eastern Stavropol ter- 
ritory. Burlakov, I.A.; Plotnikov, M.S.; Polosin, G.A.; Starchenko, 
Yu.E. (North Caucas Sci Res and Proj Des Inst of Pet Ind, USSR). 
Geol. Nefti Gaza; No. 6, 66-70(Jun 1978). (In Russian). 
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A brief characteristic of the Maastricht deposits of the terri- 
tory in question are presented. Petroleum reservoirs is presented. 
Petroleum reservoirs are constituted by chalk-like, porous, slightly 
permeable fissured limestones. Oil and water are in a phase-mobile 
state in the hollow space of the rocks. The character of distribution 
of these fluids is determined. Recommendations on improving the 
efficacy of exploration and prospecting for oil deposits in these 
sedimentary rocks is presented. 


29042 Some problems of correlation of Triassic productive hori- 
zons in southern Mangyshlak. Lopatova, V.V.; Samodurov, V.I. 
(All-Union Pet Sci Res Inst of Geol Explor, USSR). Geol. Nefti 
Gaza; No. 6, 70-73(Jun 1978). 

The most frequently encountered mistakes when correlating 
Triassic series of Southern Mangyshlak are considered. It is shown 
that in the Triassic rocks of the South Mangyshlak trough, there are 
two floors of petroleum and gas bearing strata associated with 
carbonate rocks of the Lower and Middle Triassic periods. 10 refs. 
In russian. 


29043 New possibilities of improving the resolving capacity of 
seismic exploration. Vasil'ev, Yu.A. (Ivano-Frank Inst of Pet and 
Gas, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 3- 
7(1978). (In Russian). 

One of the promising ways of improving the effectiveness of 
seismic exploration of deep oil and gas deposits, as well as of 
nonanticlinal-type traps, is controlled limitation of seismic data arriv- 
ing at the input of elastic vibration receiving systems. Particularly 
great possibilities open with the creation of scanning seismolocation 
methods. A determining condition for this is formation of a narrow 
sounding beam and concentration of energy upon a set local region 
of the investigated medium with the use of binary follow-up sharply 
directed systems of excitation and reception of elastic vibrations. 
Improvement of seismic exploration is also possible by using mutual- 
ly coupled nonlongitudinal profiles of an arbitrary shape and orienta- 
tion with multiple coverage of the observation systems. Processing 
of profiles should ensure formation of two-dimensional holographic 
sections. A combination of seismolocation methods and systems of 
nonlongitudinal profiles improves resolving capacity. 


29044 Problem of threehdimensional representation of tectonic 
structures of the Terek-Sunzha oil and gas-bearing province. Lotiev, 
B.K.; Arutyunov, A.G.; Istratov, I.V.; Salamov, P.A. (Groznyi Pet 
Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 8-12(1978). 
(In Russian). 

A method of plotting block diagrams of complex structural 
forms is substantiated. As the object of a threedimensional represen- 
tation, the tectonic for nations of the Terek-Sunzha oil and gas- 
bearing province in the North Caucasus (Checheno-Ingush Autono- 
mous Soviet Socialist Republic) have been selected. It is noted that 
the volumetric representantation permits a clearer understanding of 
the spatial behavior of a geological body (a gas and oil trap, for 
instance. 


29045 Basic criteria for predicting the oil and gas potential of 
pre-Jurassic layers of young platforms. Benenson, V.A.; Zapivalov, 

; Kunin, N.Ya.; Nesterov, I.I.; Yuferov, Yu.K. Sov. Geol.; No. a 
16- 27(1978). (In Russian). 

An analysis of geological and geophysical materials of recent 
years for the West Siberian, Turan, and other young platforms 
makes it possible to reconsider the low gas and oil potential ascribed 
to Triassic and Paleozoic layers. Broad use of the total depth point 
and correlation of refractive wave methods, together with data 
obtained from deep drilling, has led to the discovery of a chiefly 
quiescent bed of pre-Jurassic deposits with characteristic complica- 
tions in the depression zones. A broad development of fine-grain 
rock of marine and coastal-marine genesis was indicated. Rock- 
collectors and regional mantles were found to exist in the intermedi- 
ate structural level. The pre-Jurassic layers may be viewed as new 
promising gas and oil exploration site in the young platform regions 
in view of the development of organic matter, the extent of its 
transformation, the presence of oil and gas deposits in the Paleozoic 
layers of southwestern Siberia and Chu-Sarysu depression as well as 
in the Triassic layers of Mangyshlak and the pre-Caucasus, and the 
favorable structural-facial characteristics. 38 references, 3 tables. 


29046 Role of paleorelief in the formation of gas and oil traps as 
illustrated in the eastern pre-Caucasus. Burshtar, M.S.; Manuilova, 
I.A. Sov. Geol.; No. 5, 129-133(1978). (In Russian). 

A study was made of the pre-Jurassic paleorelief of the 
eastern pre-Caucasus. A reconstruction of the paleorelief on the basis 
of analyzing the width and facies of deposits and a study of the 
history of the area’s geological development have made it possible to 
identify the disposition of sedimentary formations of various genetic 
types associated with specific topographic forms. The identified 
paleo-beds and paleo-deltas that were filled by rock with good 
collector properties serve as reliable exploratory criteria for discov- 
ering non-anticline type traps. A complex analysis of the hydrodyna- 
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mic and paleogeomorphological conditions has made it possible to 
evaluate the gas and oil potential of the region as a whole and to 
identify a number of sectors that are favorable to exploratory survey 
operations. 4 figures. 


29047 Oil and gas potential of carbonate deposits of the Siberian 
platform. Ovcharenko, A.V. Sov. Geol.; No. 11, 22-34(1978). (In 
Russian). 

A carbonate layer was found to contain four oil—gas bearing 
complexes with several regionally exposed salt-bearing layers acting 
as a shield. The lower, most studied complex includes rifeyan-lower- 
Cambrian carbonate deposits that are controlled by the salts of the 
Usol suite. The second complex contains carbonate rock of the 
lower and middle-Belsk subsuites and is covered by halogen-sulfate 
formations of the upper Belsk subsuite. The third complex contains 
carbonate deposits of the Bulai suite. They are screened by a thick 
bundle of Angar salts. The fourth complex includes limestone and 
dolomites of the Angar and Litvintsev suites that are covered by 
clay rock of the upper Lensk suite. An analysis is made of the causes 
of the low effectiveness of geological survey operations during the 
mining of the carbonate layer of the Siberian platform, and specific 
measures for improving that effectiveness are suggested. 6 refer- 
ences, 2 figures. 


29048 Primenenie geofizicheskikh metodov razvedki dlya prya- 
mykh poiskov mestorozhdenii nefti i gaza. (Application of geophysical 
methods of exploration to the direct search for gas and petroleum 
deposits). Berezkin, V.M.; Kirichek, M.A.; Kunarev, A.A. Moscow, 
USSR; Nedra (1978). 223p. 

Oil and gas deposits with respect to their physical properties 
were shown to be anomalous bodies relative to the surrounding 
rock, and the effects of those bodies are recorded by modern 
geophysical equipment. The basic interferences are indicated that 
obstruct the identification of anomalies in the geophysical fields that 
are caused by the deposits. Recommendations are given for conduct- 
ing field work by separate geophysical methods as well as by joint 
methods. A description is given of methods for the interpretation of 
gravimetric survey data, data on electromagnetic survey, seismic 
survey, and their complex data. The operational methods being 
employed were shown to make it possible to implement direct 
investigation of oil and gas deposits directly under appropriate 
conditions, and to determine the scope of those deposits. The book is 
intended for geophysical engineers and scientists engaged in solving 
problems in petroleum geophysics. It can also be used by senior 
students taking courses in geophysics. 134 references, 90 figures, 12 
tables. 


29049 Use of acoustical wave parameters for identifying perme- 
able beds in carbonate layers. Kustov, Yu.V.; Giniyatov, G.Z.; 
Gubina, A.I.; Pozdeev, Zh.A. Neft. Khoz.; No. 11, 55-S9(Nov 1977). 
(In Russian). 

Results are given that generalize parameters of longitudinal 
and crosssectional waves in the Oblast’s platform region and in the 
pre-Ural deflection. A relationship was established between the 
wave amplitudes and the reservoir properties of sears and the 
structure of interstitial space. The identification of permeable seams 
by acoustical wave parameters was shown to be possible in various 
layers. 3 figures. 


29050 Determination of relative phase permeabilities in the si- 
multaneous filtration of viscous-plastic fluid and water. Kisilenko, 
B.E.; Kennavi, F.A. Neft. Khoz.; No. 9, 39-41(Sep 1977). (In Rus- 
sian). 

An experimental determination is made of relative permeabili- 
ties for the simultaneous flow of a visco-plastic fluid and water. The 
relationship between the phase permeability of the petroleum model 
and the filtration rate of the mixture through the stratum was 
established. 4 references, 3 figures. 


29051 Nature of carbonate deposit radioactivity in the Orenburg 
field. Alekseev, F.A.; Gottikh, R.P.; Murav’eva, L.V.; Zhemzhur- 
ova, Z.N. Geol. Nefti Gaza; No. 5, 42-48(May 1977). (In Russian). 

A study was made of rock radioactivity of productive beds of 
the middle and upper Carboniferous and Lower Permian which 
made it possible to establish syngenetic and epigenetic bituminous 
matter (the latter being oxidative and reductive). The appearance of 
bitumens (of petroleum) was made on repeated occasions: at first the 
evolved layer was completely disrupted by infiltration waters and 
the formation of the existing field was caused by a later accumula- 
tion of light petroleum, gas condensates, and gaseous hydrocarbons. 
1 table, 4 figures, 3 references. 


29052 Abnormally high pressures in Paleozoic deposits of the 
western marginal zone of the Pre-Caspian depression. Petsyukha, 
Yu.A.; Anisimov, L.A. Geol. Nefti Gaza; No. 5, 48-53(May 1977). (In 
Russian). 

Characteristics are given for conditions required for drilling 
deep boreholes (3900 to 5500 m) in the abnormally high Paleozoic 
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pressure zones of the Pre-Caspian depression’s western marginal 
zone. Lithological and hydrogeological indicators are given for 
these zones, and a description is given of the regional conditions 
under which the reservoirs with abnormally high Paleozoic pres- 
sures emerged as well as the means for forecasting them. | table, 2 
figures, 10 references. 


29053 Stratigraphic location of pay horizons of the Jurassic and 
Lower Cretaceous of the northern Buzachi anticline. Dolitskaya, I.V.; 
Nurmanov, A.M. Geol. Nefti Gaza; No. 5, 59-63(May 1977). (In 
Russian). 

Pay horizons of the Karazhanbas field, located in the north- 
western section of the Buzachi peninsula, are tracked on the basis of 
differentiating and correlating in detail Jurassic-Lower Cretaceous 
deposits. 


29054 Void space structure in carbonate deposits of the Voronezh 
Horizon in the Pripyat trough. Kazenkina, G.A.; Demidovich, L.A. 
Geol. Nefti Gaza; No. 5, 66-70(May 1977). (In Russian). 

Change characteristics in void space were identified by study- 
ing the void space of carbonate rock-collectors on model-counter- 
parts and by petrographic studies. The rock in the anticline sections 
of local structures have the most complex structure. Mixed types of 
collectors predominate here. 1 table, 2 figures, 2 references. 


29055 Oil and gas potential of sedimentation basins of the Indian 
Ocean periphery. Milashin, A.P.; Terekhov, A.A.; Shvarts, L.Ya.; 
Rodnikova, R.D. Geol. Nefti Gaza; No. 5, 72-77(May 1977). (In 
Russian). 

Potential gas and oil bearing sedimentation basins of the 
Indian Ocean periphery were identified on the basis of data from 
Soviet and foreign geologo-geophysical studies. Descriptions are 
offered of their structural features, width, and composition of sedi- 
mentary cover. | figure, 11 references. 


29056 Well-logging study of the carbonate reservoirs at Belorus- 
sia deposits. Abdukhalikov, Ya.N.; Zlatopol’skii, S.S.; Demidova, 
T.G.; Shayakhmetov, V.Sh. Geol. Nefti Gaza; No. 1, 70-77(1977). (In 
Russian). 

An analysis of various method for delineating reservoirs in 
sections of oil deposits of Belorussia is given, and their saturation is 
evaluated from the data of integrated geophysical investigations of 
the boreholes. The following complex of geophysical investigations 
was carried out in the section under study: the method of radial 
gradient of resistances, laterologging, neutron gamma logging, and 
acoustic logging. Generalization of the data yielded the criteria for 
delineation and determined the fields of application of each of the 
methods recommended. 


29057 Kompleksnye issledovaniya pri razvedke i razrabotke gazo- 
vykh mestorozhdenij Severa Tyumenskoj oblasti. (Complex studies in 
exploration and exploitation of gas deposits in the North of the 
Tyumen province). Gergedava, Sh.K.; Kosukhin, L.D.; Maslennikov, 
V.V.; Nanivskii, E.M.; Sergienko, Yu.S.; Tugolukov, V.A. Moscow; 
VIEhMS (1976). 67p. (In Russian). 

The peculiarities of the geological structure of the largest gas 
deposits of the Tyumen region are described. The objectives of the 
geophysical and commercial investigations of the boreholes, the 
specific features of integration of these types of investigation for 
determining the filtration-capacity properties of the productive hori- 
zon rocks are given. The role of the nuclear-geophysical methods 
(gamma logging, neutron gamma logging, gamma-gamma logging, 
neutron-neutron logging, and pulsed neutron-neutron logging) in 
integrated investigations of productive and observation boreholes is 
demonstrated. The water content of the deposit is forecasted on the 
basis of analysis of factual materials, and a system for deployment of 
observation holes and for developing the optimum version of control 
of gas deposit operation is recommended. Presented are the basic 
principles of systematic-purpose accumulation, transmission, process- 
ing and storage of the results of the investigations in boreholes on 
the basis of application of economic-mathematical methods and 
computers. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 29167, 29196, 29298, 30489, 
30490, 31135 


29058 (BETC—0008-1) Research on surfactant polymer oil re- 
covery systems. Project status report, first quarter: June 1—August 
31, 1978. Shah, D.O.; Walker, R.D. Jr.; O'Connell, J.P. (Florida 
Univ., Gainesville (USA). Engineering and Industrial Experiment 
Station). 24 Oct 1978. Contract EW-78-S-19-0008. 82p. Dep. NTIS, 
PC A0S/MF AOl1. 
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Research during the period is reported on interfacial phenom- 
ena, polymer rheology and fluid mechanics, thermodynamic proper- 
ties, and rock/fluid interactions. (JRD) 


29059 (BETC— 1802-27) Bell Creek Field micellar-polymer pilot 
demonstration. Second annual report, October 1977—September 1978. 
Goldburg, A. (Gary Operating Co., Englewood, CO (USA)). Mar 
1979. Contract ET-77-C-03-1802. 148p. Dep. NTIS, PC A07/MF 
AOl. 

Gary Operating Company is conducting a Department of 
Energy Pilot Demonstration to determine whether micellar-polymer 
flooding is an economically feasible technique for enhanced oil 
recovery from the Muddy Sand Unit A reservoir of Bell Creek 
Field, Powder River and Carter Counties, Montana. During the 
second contract year of this project extensive additional reservoir 
studies, major mathematical simulation work, chemical acquisition, 
fluid-injection-system and field-analytical-laboratory construction, 
and mini-injectivity and preflush consumption tests work were com- 
pleted. The major efforts during the second contract year included 
the design and construction of the fluid distribution system for 
storing, formulating and injecting the chemical solutions for the 
demonstration pilot. The field analytical laboratory was constructed 
and furnished with necessary test equipment to perform quality- 
control tests. Contracts were negotiated and executed with suppliers 
of chemicals necessary for formulation of the Uniflood solutions. 
Extensive work was performed on the test-site reservoir description, 
including pressure-pulse tests and an ongoing tracer survey, and on 
the determination of residual oil saturation through log and core 
methods. Considerable effort was spent on economic analyses of 
micellar-polymer flooding in Bell Creek Field. 


29060 (BETC/RI—78/1) Fluid saturations from electrical mea- 
surements between wells. Sutterfield, D.; Donaldson, E.C. (Depart- 
ment of Energy, Bartlesville, OK (USA). Bartlesville Energy Tech- 
nology Center). Feb 1979. 38p. Dep. NTIS, PC A03/MF AOI. 

The feasibility of using electrical communication between 
wells to determine the average interwell fluid saturation was tested 
with a long core and three-dimensional model reservoirs. Two 
methods were proposed. The first employed an oxidizing solution in 
one well and a reducing solution in another to obtain an electric 
current through the reservoir from chemical reaction; the second, an 
impressed current between the wells and measurement of the poten- 
tial difference. Experimental determination of the overall brine satu- 
ration using the electrical fields agreed with the volumetric amounts 
of brine and oil with which the model reservoirs were saturated. 
General mapping of the saturation distribution of the three-dimen- 
sional reservoir was also possible using a finite-difference solution of 
Poisson's equation. 


29061 (DOE/EIA—0102/18) Comparison of lower-48 produc- 
tion data from three crude oil data systems. (Department of Energy, 
Washington, DC (USA). Energy Information Administration). Sep 
1978. 99p. Dep. NTIS, PC AOS5/MF AO1. 

In the analysis presented here attention is focused on three 
data collection efforts which attempt to measure domestic crude oil 
production, first purchases, and receipts by refiners. The analysis 
describes the data systems, explains why the volumes measured by 
each system differ, and considers how well each system measures the 
crude oil flows they were designed to monitor. Data from each 
system from 1976 through the present are evaluated in terms of the 
conceptual differences between the systems (i.e., what each attempts 
to measure) and significant events in the economy. Although the 
analysis expected that crude oil flows measured at the wellhead 
would consistently exceed flows acquired by first purchasers and 
subsequently by refiners, there were some notable exceptions as well 
as unexpected increases in the historical differences. 


29062 (DOE/RA—0011) Office of naval petroleum and oil shale 
reserve. Annual report of operations, October 1, 1978. (Department of 
Energy, Washington, DC (USA). Div. of Oil, Gas, Shale and In Situ 
Technology). Dec 1978. 50p. Dep. NTIS, PC A03/MF AOl1. 

Total production for FY 1978 from Elk Hills (including both 
the Government's and Chevron’s share of production) averaged 
119,138 barrels of oil per day (BOPD). The Government's share of 
this production was approximately 100,000 BOPD. During this 
period, the Government's share of production was sold at two crude 
oil sales. There were 11 rigs operating at Elk Hills during FY 1978. 
At year end, two rigs were active in the development of the Shallow 
Oil zone, six in the Stevens Zone, and one in the Carneros Zone. 
Earlier in the year, two additional rigs were utilized for drilling deep 
exploratory test wells. No new productive horizons were discov- 
ered. Work on the Government pipeline, proposed to tie in to the 
SOHIO pipeline system, has been temporarily suspended due to the 
uncertainties involved in the SOHIO permitting process as well as a 
revision in the estimates of peak production capacity from Elk Hills. 
Most of the Government-owned land at NPR-2 has been leased out 
to private companies for oil and gas purposes since the early 1920's. 
Therefore, the Department of Energy's role at NPR-2 is generally 
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limited to overall surveillance as well as production and fiscal 
accounting. During FY 1978, production at Teapot Dome averaged 
1,957 BOPD. All sales during FY 1978, which generated revenues 
totalling 11,014,212, were to one purchaser, Marathon Oil Company. 
Expenditures totalled 24,354,434. During FY 1978, expenditures for 
the Naval Oil Shale Reserves totalled 985,000. Activities during this 
period included continuation of a three-year surface hydrology 
study, completion of a seven-well corehole program initiated in FY 
1977, and the implementation of another three-well corehole pro- 
gram. 


29063 (DOE/TIC—10020) Enhance oil recovery: focus group 
results. (Market Facts, Inc., Washington, DC (USA)). Aug 1978. 
Contract EV-78-C-01-6458. 37p. Dep. NTIS, PC A03/MF AO1. 

The focus group research on enhanced oil recovery develop- 
ment prepared for the Department of Energy as part of the commer- 
cialization program is reported. The research is devoted to evalua- 
tion of the potential for commercialization of enhanced oil recovery, 
determination of the barriers to development of this resource, and 
evaluation of actions required by the federal government to promote 
commercialization. Group agreement with the DOE assessment of 
EOR with some reasonably predictable difference in emphasis is 
reported. It was felt that price controls placed a particularly heavy 
burden on EOR not only because of the disincentive effect of the 
(then) current price (since the meeting the ERA has recommended a 
higher price for EOR oil), but because of the dislocation caused by 
two-tier pricing. Specifically, multi-tier pricing makes it difficult to 
get companies together for field unitization. Loan guarantees were 
not favored and environmental constraints were not viewed as a 
major barrier to EOR development. The existence of an in-place 
infrastructure was viewed as a major advantage which might be 
irretrievably lost with undue delay. 


29064 (DOE/TIC—10021) Enhanced oil recovery: report on a 
focus group discussion. Crespi, I. (Mathematica Policy Research, 
Princeton, NJ (USA)). 10 Nov 1978. Contract EV-78-C-01-6388. 
40p. Dep. NTIS, PC A03/MF AOl. 

A qualitative assessment is presented of the dimensions of 
opinion concerning the commercialization potential of enhanced oil 
recovery. There was a group consensus that commercialization of 
EOR is contingent on the existence of financial incentives, primarily 
in the form of prices which will make EOR attractive for capital 
investment. A second prerequisite is loan guarantees to reduce the 
risk inherent in technologies that are still in the process of being 
developed. It was felt that tax credits would also be an effective 
incentive. Current price regulations, and what appears to be a trend 
of DOE to resolve issues case by case rather than through standard 
rules, were considered to be disincentives to commercialization. 
Providing adequate financial incentives before fields are shut down 
would avoid the cost and environmental problems inherent when 
fields have to be reactivated, and would assure the economical 
tertiary recovery of oil. 


29065 (SAN—1582-1) Study of CO. recovery and tertiary oil 
production enhancement in the Los Angeles Basin, Final report, Sep- 
tember 1978. Shah, R.P.; Wittmeyer, E.E.; Sharp, S.D.; Griep, R.W. 
(Lawrence-Allison and Associates Corp., Santa Ana, CA (USA). 
Western Div.). Jan 1979. Contract EF-77-C-03-1582. 117p. Dep. 
NTIS, PC A06/MF AOl1. 

Results are presented of stuides conducted to evaluate carbon 
dioxide sources in the Los Angeles Basin, determine the require- 
ments for upgrading and transmitting the gas, write the necessary 
material specifications, and determine where carbon dioxde may be 
effectively utilized as an enhanced recovery agent in oil fields, 
estimate recovery performance, and evaluate potential economic 
benefits. Study results show that there are two major sources of CO2 
in the Los Angeles Basin. Six oil refineries and one ammonia plant 
(all near Los Angeles Basin oil fields), have hydrogen plants with 
by-product streams of concentrated CO2. The total available (un- 
committed) CO2 from these streams is about 3,000 tons per day. Six 
major electric power plants, all near L.A. Basin oil fields, discharge 
a combined total of 70,000 tons per day of COs from 27 large boilers. 
Average CO» concentration in the flue gas is about 14 percent on a 
dry basis. COz processing recommendations include modification of 
the existing hydrogen-CO: separation system, so that nitrogen is not 
used for stripping and therefore does not need to be removed, use 
propylene carbonate absorption, and use low-temperature separation. 
For CO: extraction from flue gas, monoethanolamine (MEA) ab- 
sorption is recommended. Several reservoirs have been identified 
and are listed as prime candidates for CO2 injection, using the major 
criteria of high oil saturation in the reservoir, suitable depth of the 
reservoir, and a good potential for zone control. (JRD) 


29066 Oxidized lignosulfonates as additives in oil recovery proc- 
esses involving chemical recovery agents. Kalfoglou, G. (to Texaco 
Inc.). US Patent 4,133,385. 9 Jan 1979. Filed date 20 Jun 1977. 12p. 

A process for producing petroleum from subterranean forma- 
tions is disclosed wherein production from the formation is obtained 
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by driving a fluid from an injection well to a production well. The 
process involves injecting via the injection well into the formation 
an aqueous solution of oxidized lignosulfonate salt as a sacrificial 
agent to inhibit the deposition of surfactant and/or polymer on the 
reservoir matrix. The process may best be carried out by injecting 
the oxidized lignosulfonates into the formation through the injection 
well mixed with either a polymer, a surfactant solution and/or a 
micellar dispersion. This mixture would then be followed by a drive 
fluid such as water to push the chemicals to the production well. 


29067 Steam flooding hydrocarbon recovery process. Allen, J.C.; 
Porter, J.W. (to Texaco Inc.). US Patent 4,133,384. 9 Jan 1979. Filed 
date 22 Aug 1977. 6p. 

A method for recovering hydrocarbons from a subterranean 
formation is disclosed in which steam, for example, is injected into 
the formation via an injection well to drive the hydrocarbons toward 
a spaced production well. Water injected via the production well 
into an upper horizon of the formation is passed downwardly 
through the formaion about the production well into an upper 
horizon of the formation is passed downwardly through the forma- 
tion about the production well and then back into the production 
well at a lower horizon in the formation. A mixture of displaced 
hydrocarbons and injected water are then coproduced at the lower 
horizon thru the production well after which the hydrocarbons are 
recovered from the mixture. Optionally, a minor amount of a sulfat- 
ed interfacial tension reducer may be introduced with the steam to 
promote increased hydrocarbon recovery. 


29068 Terminating the flow of fluids from uncontrolled wells. 
Ely, J.W. (to Halliburton Co.). US Patent 4,133,383. 9 Jan 1979. 
Filed date 16 Sep 1977. 8p. 

A method of terminating the flow of formation fluids from an 
uncontrolled well comprising introducing a low viscosity fluid into 
the formation having the property of subsequently becoming highly 
viscous whereby the portion of the formation adjacent the uncon- 
trolled well is surrounded by highly viscous fluid which blocks well 
is surrounded by highly viscous fluid which blocks the flow of 
formation fluids to the uncontrolled well. 


29069 Well perforator with anchor and method. Brieger, E.F. US 
Patent 4,122,899. 31 Oct 1978. Filed date 8 Aug 1977. 8p. 

A cased borehole has a tubing string run downhole thereof. A 
packer affixed to the tubing is set with the tubing string terminating 
in proximity of a hydrocarbon producing formation to be completed. 
A wireline operated perforating gun is suspended from a mass by 
means of a lost motion coupling and the mass is suspended from a 
wireline. The entire apparatus is run downhole and positioned adja- 
cent to the hydrocarbon containing formation. The gun is detonated, 
whereupon formation fluid enters the casing and tends to thrust the 
gun uphole respective to the mass and to the wireline. The relative 
motion between the gun and mass is advantageously used to set a 
tool hold down apparatus which arrests uphole thrust of the gun. 
The gun can be susequently retrieved by lifting the mass with the 
wireline, thereby releasing the tool hold down apparatus and en- 
abling wireline retrieval of the entire apparatus suspended from the 
wireline. 


29070 Fluid sensitive shutdown for well pump. Elderton, P.P. (to 
International Telephone and Telagraph Corp.). US Patent 4,119,865. 
10 Oct 1978. Filed date 18 Aug 1977. 2p. 

A system is disclosed for disconnecting an oil well pump 
driving apparatus from a circuit in the absence of a liquid or the like 
in a pipeline connected from the pump. A vertical member having a 
cavity in communication with the interior of the pipeline has verti- 
cally spaced differential pressure unit (DPU) inlets. The DPU shuts 
down the pump motor when there is no liquid in the pipeline. 


29071 Docking an offshore structure with a submerged fixture. 
Gracia, B.E. (to Brown and Root, Inc.). US Patent 4,109,476. 29 
Aug 1978. Filed date 20 May 1977. 8p. 

An offshore oil or gas recovery station is established by 
docking a jacket with a submerged wellhead and supporting a 
platform on the jacket above the water surface. The jacket is 
lowered upon the wellhead so that a guide collar on the jacket passes 
downwardly around the wellhead. Alignment pins on the guide 
collar are fully advanced by a diver so as to contact the wellhead 
and effect alignment between the wellhead and a conduit which is 
carried on the jacket by a temporary connection. The conduit is 
released and is lowered onto the wellhead for connection therewith. 


29072 Self adjusting liquid spring operating apparatus and 
method for use in an oil well valve. Williamson, J.R.; Gonzalez, F.A. 
(to Halliburton Co.). US Patent 4,109,725. 29 Aug 1978. Filed date 
27 Oct 1977. 14p. 

Disclosed is an apparatus and its method of operation for an 
oil well valve having a self adjusting liquid spring responsive to 
changes in pressure in the well annulus. The valve has a liquid spring 
contained in a spring chamber divided by a piston means which 
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moves responsive to annulus pressure changes to operate the valve. 
The piston means includes a metering means to meter liquid from 
one side of the piston to the other as the volume of the liquid 
changes due to pressure and temperature changes. The piston means 
moves responsive to pressure changes in the well annulus which 
pressure changes are applied to the well annulus at a rate faster than 
the metering means may relieve the changes. A mechanical spring 
means in conjunction with the metering means returns the piston 
means to its original position after a predetermined time. Bypass 
means is additionally disclosed which bypasses the metering means 
and may be arranged such that piston means movement occurs on 
either pressure increases or pressure decreases in the well annulus. 


29073 Stabilized aqueous gels and uses thereof. Swanson, B.L. 
(to Phillips Petroleum Co.). US Patent 4,110,226. 29 Aug 1978. Filed 
date 2 Feb 1977. 24p. 

New improved aqueous gels, and methods of using same in 
contacting subterranean formations, are provided. The gels are pre- 
pared by gelling an aqueous brine having incorporated therein a 
water-soluble cellulose ether such as a carboxymethylcellulose 
(CMC), and are rendered more stable to decomposition by incorpo- 
rating a sulfoalkylated tannin stabilizing agent, such as a sulfomethy- 
lated quebracho (SMQ), in the gel during the preparation thereof. 


29074 Stabilized aqueous gels and uses thereof. Swanson, B.L. 
(to Phillips Petroleum Co.). US Patent 4,110,231. 29 Aug 1978. Filed 
date 2 Feb 1977. 14p. 

New improved aqueous gels, and methods of using same in 
contacting subterranean formations, are provided. The gels are pre- 
pared by gelling an aqueous brine having incorporated therein a 
water-soluble cellulose ether such as a carboxymethylcellulose 
(CMC), and are rendered more stable to decomposition by incorpo- 
rating a lignosulfonate stabilizing agent, such as a calcium lignosul- 
fonate, in the gel during the preparation thereof. 


29075 Oil well testing valve with liquid spring. Barrington, B.Q. 
(to Halliburton Co.). US Patent 4,109,724. 29 Aug 1978. Filed date 
27 Oct 1977. 14p. 

A testing valve and its method of operation is disclosed for 
use in testing an oil well formation wherein the valve includes a 
liquid spring and operating means for operating the valve responsive 
to changes in the well annulus pressure. Volume adjusting mecha- 
nisms are also disclosed for compensation for a change in the volume 
of liquid as the valve is subjected to pressure and temperature 
gradients of the well as the tool is lowered in a well to testing depth. 


29076 Safety apparatus for automatically sealing hydraulic lines 
within a sub-sea well casing. Regan, A.M. (to Regan Offshore Inter- 
national, Inc.). US Patent 4,109,712. 29 Aug 1978. Filed date 1 Aug 
1977. 10p. 

An improved safety apparatus for automatically sealing hy- 
draulic lines within a sub-sea well casing when the casing is discon- 
nected from an associated well head connector and Christmas tree 
assembly is described which has mandrel means associated with a 
well head connector assembly and valve means generally coaxially 
aligned within and to the casing means for controlling fluid flow 
through associated hydraulic lines, the valve means being moved 
into a valve-opened position by the mandrel means as the well head 
connector assembly is landed on the well casing head. Bias means 
associated with the valve means are provided for urging the valve 
means into a valve-closed position to seal the hydraulic lines when 
the mandrel means is withdrawn from the valve means. Hydraulic 
fluid flow is through passages through the mandrel, the valve means 
and associated portions of the well head connector and casing head, 
respectively. Seal means are associated with the valve means to 
provide a fluid-tight seal between the mandrel means and the valve 
means and between valve means and the well casing head. 


29077 Sealing wells. Cagle, W.S. (to Standard Oil Co., Indiana). 
US Patent 4,110,225. 29 Aug 1978. Filed date 3 Mar 1975. 6p. 

Zones of lost circultion and other undesired fluid communica- 
tion channels into a wellbore are sealed by isolating a volume in the 
well including such a zone and applying greater than formation 
pressure to a novel slurry spotted in the zone until it hardens into a 
solid, drillable seal. Redrilling the bore can be accomplished even in 
soft, geologically young formations, without damaging the seal. The 
slurry contans per barrel from 5 to 50 pounds diatomaceous mix (see 
below), from about 35 to about 350 pounds of oil well cement, and at 
a minimum about 5 to 6 pounds of a flake type lost-circulation agent. 
Preferably, the weight per barrel of lost circulation agents is in the 
range of about 15 to 30 pounds of a mixture containing flakes, fibers, 
and hard granules. Diatomaceous mix is powdered diatomaceous 
= containing about 2% of ground lime and 8% ground asbestos 
ibers. 


29078 Thermal oil recovery method. Widmyer, R.H. (to Texaco 
Inc.). US Patent 4,109,723. 29 Aug 1978. Filed date 28 Apr 1977. 
10p. 
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Heavy or viscous oils may be recovered from subterranean 
deposits by one or more wells each of which is provided with at 
least two separate communication means from the surface of the 
earth, one in fluid communication with the upper part of the forma- 
tion and the other well being in fluid communication with the lower 
part of the formation, each of said communication means being 
completed so as to permit injection of steam or mixtures of steam 
and other materials into the formation and production of heated 
viscous petroleum therefrom. The oil recovery process comprises 
several separate phases of operation. In the first, steam is injected 
into the formation using both communication means simultaneously 
for a period of time followed by a soak period if desired, followed by 
production of heated oil from both parts of the formation using both 
communication means simultaneously. In the second phase, steam is 
injected into only one of the communication means, which may be 
the one in communication with either the top or bottom part of the 
formation, and oil production is taken from the other communication 
means. This is followed by a reversal of injection-production se- 
quences, the process effectively pressure pulsing the formation to 
improve the distance into the formation that the push-pull steam 
injection process is effective. 


29079 Apparatus and method for protecting well bore. Sanford, 
L. US Patent 4,109,728. 29 Aug 1978. Filed date 18 Mar 1977. 10p. 

A tool is described for running in and/or retrieving a bore 
protector, the tool comprising first and second assemblies longitudi- 
nally slidably connected to each other. Latches are mounted on the 
first assembly for lateral extension and retraction with respect there- 
to. The latches are also cooperatively connected to the second 
assembly for laterally inward movement of the latches upon longitu- 
dinal movement of the second assembly relative to the first assembly 
in a first direction, and for laterally outward movement of the 
latches upon longitudinal movement of the second assembly relative 
to the first assembly in a second direction opposite the first direction. 
Means are provided for selectively moving the second assembly in 
the first direction, and the latches are yieldably biased laterally 
outwardly. The invention further includes a bore protector adapted 
for use with the tool by the provision of the internal latch engage- 
ment formations. A method of protecting a bore with the bore 
protector and tool is also disclosed. 


29080 Thermal oil recovery method. Widmyer, R.H.; Park, J.H. 
(to Texaco Inc.). US Patent 4,109,722. 29 Aug 1978. Filed date 28 
Apr 1977. 12p. 

Heavy or viscous oils may be recovered from subterranean 
deposits by one or more wells each of which is provided with at 
least two separate communication means from the surface of the 
earth, one in fluid communication with the upper part of the forma- 
tion and the other well being in fluid communication with the lower 
part of the formation, each of said communication means being 
completed so as to permit injection of steam or mixtures of steam 
and other materials into the formation and production of heated 
viscous petroleum therefrom. A relatively impermeable barrier is 
formed between the portions of the formation where the communi- 
cation is established, oriented horizontally and extending some dis- 
tance into the formation. The oil recovery process comprises several 
separate phases of operation. In the first, steam is injected into the 
formation using both communication means simultaneously for a 
period of time followed by a soak period if desired, followed by 
production of heated oil from both parts of the formation using both 
communication means simultaneously. In the second phase, steam is 
injected into only one of the communications means, which may be 
the one in communication with either the top of bottom part of the 
formation, and oil production is taken from the other communication 
means. The horizontally-oriented impermeable barrier forces the 
steam to move a considerable distance into the formation away from 
the point of injection before moving back toward the production 
inlet. The injection-production sequences are then reversed, so the 
process effectively pressure pulses the formation to increase the 
distance into the formation that the push—pull steam injection 
process is effective. 


29081 Tubing conveyed sand consolidating method. Brieger, E.F. 
US Patent 4,105,073. 8 Aug 1978. Filed date 26 Sep 1977. 10p. 

A method is described for completing a hydrocarbon contain- 
ing formation located downhole in a cased borehole by running a jet 
perforating gun downhole on the end of a tubing string. The tool 
string includes a vent assembly underlying a packer and located 
above the gun. The gun includes a special flexible linkage and 
biasing means which urges the shaped charge chambers of the gun 
into close proximity of the borehole wall. Pairs of shaped charges 
are positioned within spaced chambers to intersect one another out 
in the formation, to thereby enable a cavity to be subsequently 
formed therebetween. Treatment fluid is pumped into the cavity and 
used to consolidate the formation. Another form of the invention 
provides a wireline actuated apparatus wherein pairs of shaped 
charges ae oriented to penetrate the formation and form spaced apart 
parallel tunnels which subsequently collapse to jointly form an 
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enlarged cavity located back up in the formation. In each of the 
embodiments one of the charge carriers is located in an isolated 
chamber, and an isolated flow path is established which extends from 
the borehole, into one tunnel, from the other tunnel, directly into the 
isolated chamber thereby producing a surge of flow across the two 
tunnels which enhance the formation of the enlarged cavity. 


29082 Test valve having automatic bypass for formation pressure. 
Helmus, S.S. (to Baker International Corp.). US Patent 4,105,075. 8 
Aug 1978. Filed date 21 Jul 1977. 16p. 

A well test apparatus is described having, in a well, an 
annulus therearound. An elongated housing has a fluid passage 
extending longitudinally therethrough and a fluid passage opening 
and closing means for such passage. A further fluid passage permits 
fluid flow through the housing from the longitudinally extending 
passage to the annulus. A differential pressure responsive valve 
means for the further passage is responsive to pressure in the 
longitudinally extending passage for urging the valve means open to 
fluid flow in the further passage from the longitudinally extending 
passage to the annulus, and is responsive to annulus pressure for 
urging the valve means to a closed condition for fluid flow through 
the further passage. 


29083 Amoco expands Argentina floods. Matijasevich, D.; 
Rucci, E. (Amoco Argent Oil Co). Pet. Eng.; 50: No. 9, 21-24(Aug 
1978). 

In the next 2$one-half$ years, Amoco Argentina Oil Co. will 
spend $35 million on two waterflood projects destined to increase 
ultimate recovery by some 27 million bbls of oil. These two new 
projects referred to as Stages I and II and due to be started in the 
Cerro Dragon and Canadon Grande fields, are highlighted here. 
Enlarged facilities will include nine 275-hp quintuplex pumps and 
two additional storage tanks. 


29084 Selection of demulsifier for water-in-oil (w/o) emulsion 
from "Kelebija” oil field. Petkovic, M.N. (Nafta-Gas, Novi Sad, 
Yugosl). Nafta (Zagreb); 29: No. 7-8, 359-364(Jul-Aug 1978). (In 
Serbo-Croatian). 

Laboratory tests carried out in order to select a demulsifier 
for breaking the water-in-oil (W/O) emulsion from the Kelebija oil 
field in Yugoslavia are described. The test results and their graphical 
interpretation for indices of optimal demulsifier are presented, as are 
the effects of antifoam additive on dehydration process. 


29085 Secondary and tertiary oil recovery in the Federal Repub- 
lic of Germany. Hoefling, B. (Technische Univ. Clausthal, Clausthal- 
Zellerfeld (Germany, F.R.). Inst. fuer Tiefbohrkunde und Er- 
doelgewinnung). Erdoel-Erdgas Z.; 94: No. 4, 116-118(Apr 1978). (In 
German). 

The secondary and tertiary petroleum winning methods ap- 
plied in German deposits are briefly described. The six German 
petroleum fields are compared with regard to petroleum winning, 
watering, and water injection. 


29086 Oil statistics. Oel; 16: No. 2, 59-60(Feb 1978). (In 
German). 

The following subjects are listed in a table for the different 
countries of the EC: Extraction and import of crude oil, refinery 
throughput, refinery products and their domestic sales. For West 
Germany, additional data are given on petroleum and natural gas 
reserves, drilling capacities, consumption of refinery products, and 
heating fuel oil prices. 


29087 New flushing fluid. Kudyavtsev, L.N. Gazov. Prom-st.; 
No. 1, 45-47(Jan 1978). (In Russian). 

A report is given on the effective use of a chalk solution in 
Opening impermeable pay seams at the Sakar gas condensate field 
(Eastern Turkmenia). The formula for the chalk solution is given. 3 
tables. 


29088 Bit cooling by heat pipes in extra-deep drilling. Grechin, 
E.G.; Kopylov, V.E. (Tyumen Ind Inst, USSR). Jzv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 3, 17-20(1978). (In Russian). 

Heat pipes built into bits improve heat exchange in the 
working zone of the bit and make it possible to increase the maxi- 
mum depth of boreholes by 1.5-2 times for the same power value. A 
description of the heat pipe and of the design of diamond drill is 
presented. 


29089 Analysis of causes of damage of oil well casings and their 
strength calculation. Porada, A.S.; Izmailov, Kh.S.; Makhmudov, 
P.N.; Nikiforov, V.I. (Leningrad Polytech Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 3, 21-26(1978). (In Russian). 

Results of experimental investigations of the interaction be- 
tween teeth of single rolling-cutter bits and the casing wall during 
the sinking of drilling pipes are presented. The mechanism of forma- 
tion of cuts on the inner surface of the casing wall during the sinking 
of single rolling-cutter bits is shown. The casing pipes are calculated 
for internal pressure taking the depth and shape of cuts into account. 
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29090 Dynamic interaction between a string of drill pipes and 
vertical hole bottom. Griguletskii, V.G. (Groznyi Pet Inst, USSR). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 27-30(1978). (In Rus- 
sian). 

Longitudinal vibrations of a string of drill pipes consisting of 
a section of ordinary drill pipes and a section of extra-heavy drill 
pipes are considered. It is assumed that the bit interacts with the 
rock which is described by a Vogt-Kelvin model. 


29091 Determination of the lateral force on a bit in sinking 
inclined boreholes by a turbodrill with a centralizer, taking soil 
yielding into account. Oganov, S.A.; Marabaev, N.A.; Chudnovskii, 
S.M.; Gasanov, I.Z.; Dzhalalov, S.M.; Kuliev, Yu.M. (Azerb Inst of 
Pet and Chem, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 
31-35(1978). (In Russian). 

The problem of determination of the lateral force acting on a 
bit is considered. Account is taken of the yielding of the soil 
constituting shaft walls, during the sinking of inclined wells with the 
use of a drill pipe column bottom hole arrangement with one 
centralizer. This permits more accurate prediction of the borehole 
hole parameter changes. 


29092 Effect of densification of a borehold grid on production 
indices in high-viscosity oil production. Tokarev, M.A.; Karimov, 
M.Sh.; Shcherbinin, V.G. (Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 3, 40-42(1978). (In Russian). 

Specific features of the geological structure of the strata of 
the Kerimetovo section of the Novo-Khasinsk area of the Arlan oil 
deposit in Bashkiria are considered. A highly viscous oil is extracted 
there. The effect of densifying the borehole grid on some principal 
production indices has been studied. An investigation is carried out 
on the mean value of extraction of the reserves in the beds with 
high-viscosity oil compared with the beds characterized by low- 
viscosity oil is carried out, the condition being that the reserves per 1 
borehole are equal. 


29093 Plotting borehole path in accordance with curvature and 
twist measurement by a dip compass with hinge-coupled rods. Kov- 
shov, G.N. (Ufa Aviat Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 3, 71-75(1978). (In Russian). 

It is shown that the profile of a deflected borehole may be 
plotted in accordance with the curvature and twist of the borehole 
which may be determined by the angle between the axes of hinge- 
coupled rods and the dihedral angle between the deflection planes. 
The relations between the indications of a dip compass with three 
hinge-coupled rods, curvature, and twist are determined. Formulas 
are derived permitting preliminary estimate to be made of the length 
of the rod depending on the borehole radius, accuracy of angle 
measurement, and the supposed curvature of the borehole. 


29094 Viscosity and volumetric ratio of two-component mixtures, 
fillers of immersible motors in the electric drive system of a dc electric 
drill, Yagubova, F.Ya. (Azerb Inst of Pet and Chem, Az SSR). Jz». 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 97-100(1978). (In Russian). 

Results of experimental investigation of the transient voltage 
drop in the course of operation of a sliding contact in the brush-and- 
collector assembly of a dc machine working in different dielectrics 
and at different temperature values and at close viscosity values of 
the dielectrics are presented. It is shown that by varying the volu- 
metric content of the two-component mixtures, transformer oil-- 
kerosene and transformer oil--hexene, it is possible to get a range of 
viscosity variation that is necessary in modeling the conditions of 
operation of a sliding contact in the brush-and-collector assembly of 
an immersible motor of a dc electric drill. 


29095 Influence of coupled deformation-diffusion effects on the 
retardation of hydraulic fracture. Ruina, A. (Brown Univ., Provi- 
dence, RI). pp 274-282 of Rock mechanics. Kim, Y.S. (comp.). Reno, 
NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Hydraulic fracture of a saturated porous rock formation is 
discussed, taking into account the full coupling between matrix 
deformation and ambient pore fluid diffusion. In order to isolate the 
porous-media effects and simplify the formulation, we consider the 
growth of a semi-infinite, plane-strain, mode I crack at constant 
speed, v. The matrix is modeled by the equations governing quasi- 
static deformation of a porous, fluid-saturated, isotropic, linear elas- 
tic medium as expressed by Rice and Cleary. The two porous media 
effects slowing the growth of hydraulic fracture discussed here are: 
(1) the decrease in the stress singularity at the crack tip with 
increased speed of crack advance; (2) the decrease in pore fluid 
pressure near the crack tip with increasing crack propagation speed 
(causing a decrease in the Terzaghi effective tension stress). The 
magnitudes of these effects and the speeds at which they become 
important are found by solving (or partially solving) the porous 
media equations for two different applied loadings. General results 
are found analytically and some detailed results are obtained numeri- 
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cally. The full stress and pore pressure fields are found near the 
crack tip for fast propagation speeds. 


29096 Evaluation of transient pore pressures in hydraulic fractur- 
ing of sandstone and shale. Dunn, D.E. (Univ. of North Carolina, 
Chapel Hill); Donaldson, M.; Huf, W.L. pp 319-326 of Rock me- 
chanics. Kim, Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Elasticity theory provides a solution for the circumferential 
stress at all points within a thick-walled hollow cylinder subjected to 
external (confining pressure) and internal (borehole pressure) stress. 
Knowing the pressures and cylinder dimensions, the tensile strength 
of the material is calculated by equating it to the circumferential 
stress at the instant of hydrofracture. If a pore pressure exists, either 
because of borehole-fluid penetration in permeable rock or pore 
space collapse in partially saturated impermeable rock, the calculat- 
ed hydrofracture tensile strength is in error by an amount equal to 
the transient pore pressure. We have evaluated transient pore pres- 
sures in Crab Orchard Sandstone and Ohio Brown Shale by compar- 
ing hydrofracture tensile strength with diametral tensile strength. 


29097 Factors affecting the design of hydraulic fracturing treat- 
ments. Root, T.L. pp 1-7 of Rock mechanics. Kim, Y.S. (comp.). 
Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Hydraulic fracturing as a method of oil and gas well stimula- 
tion has evolved into a highly sophisticated science since its intro- 
duction in 1949. The basic objective of the process is to create a 
highly conductive flow channel which penetrates deeply into a 
producing formation. However, the design of an effective and effi- 
cient fracturing treatment becomes extremely complicated due to the 
great number of variables which affect the outcome of the treatment. 
Rock properties (porosity, permeability, composition, and strength), 
rock mechanics (existing stresses, and behavior of rock under applied 
stress), type reservoir fluids (oil, gas, water or mixtures), and reser- 
voir properties (depth, temperature and pressure) must all be consid- 
ered in the selection of the best fluid, best rate, best prop size and 
concentrations and most economical volume to be used. Even then 
fluids, props, and rates must often be modified from the ideal in 
order to meet mechanical (well conditions) and logistical (well 
location) problems. 


29098 Fluid pressure variations during hydraulic fracturing. Dan- 
eshy, A.A.; Conrad, N. (Halliburton Services, Duncan, OK). pp 8-15 
+ vp of Rock mechanics. Kim, Y.S. (comp.). Reno, NV; Universi*y 
of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Fluid pressure inside hydraulic fractures causes their propaga- 
tion. The potential energy of this fliud provides the energy needed 
for the creation of fracture surfaces. Theoretical anlysis of hydraulic 
fracturing has shown that fluid pressure needed for fracture exten- 
sion decreases as the fracture becomes longer. Experimental work 
shows the same trend. In field operations hydraulic fractures will 
encounter many obstructions as they propagate. The resulting frac- 
tures will therefore have irregular shapes. A relatively severe ob- 
struction can completely restrict fracture growth at its vicinity, thus 
increasing the possibility of inducing propagation into one of the 
adjacent formations. A severe restriction to fracture growth in- 
creases the fracturing fluid pressure. this enhances the possibility of 
extending secondary fractures. The likeliest source of a secondary 
fracture is a long, favorably oriented natural fracture located close to 
the wellbore. 


29099 Burenie neftyanykh i gazovykh skvazhin. (Drilling petro- 
leum and gas wells). Vadetskii, Yu.V. Moscow, USSR; Nedra (1978). 
47\p. (In Russian). 

Recommendations and essential technological computations 
for planning wells are given on the basis of modern scientific and 
technological achievements and a summarization of advanced expe- 
rience. A description is made of the rotor and turbine technology of 
drilling wells as well as that technology with the use of electric 
drills. The bases and technology are given for well cementing, 
stripping of producing layers, and auxiliary operations. A description 
is given of the organization of drilling operations that account for 
advanced experience drilling exploration and drilling crews. Particu- 
lar attention is given to th latest achievements in drilling technique. 
A discussion is made of drilling characteristics under marine condi- 
tions. An examination is made of problems in the drilling of wells at 
a depth of 15 thousand meters. The book is intended as a textbook 
for students at technical schools and may be used as a practical aid to 
personnel of drilling enterprises. 34 references, 205 figures, 50 tables. 


29100 Tekhnika i tekhnologiya tsementirovaniya skvazhin. (Tech- 
niques and technology of cementing wells). Logvinenko, S.V. 
Moscow, USSR; Nedra (1978). 384p. (In Russian). 
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Based on modern achievements of science and technology, 
recommendations are made for the technology of cementing oil and 
gas wells and the hydraulic rupturing of a seam. A description is 
given of equipment used for cementing fracturing of a seam, capital 
repairs of wells, plugging cements, accelerators, and retarders. A 
brief presentation is made of problems in the repair of equipment, 
and the rules of technical safety are cited. The book is recommended 
as a textbook for training machinists and operators of cementing 
units, and can be used by personnel of plugging offices and shops in 
production practice. 28 references, 101 figures, 74 tables. 


29101 Regulirovanie protsessa razrabotki neftyanykh mestorozh- 
denii. (Control of the development of petroleum deposits). Moscow, 
USSR; Nedra (1978). 197p. (In Russian). 

Information is presented on the scale and effectiveness of 
using waterflooding in the development of oil fields in the USSR. 
Characteristics are given for the basic systems of waterflooding. 
Significant attention is given to the development of oil fields in the 
USA. A comparison is made between the basic developmental 
factors of oil fields of the USA and the USSR. A study is made of 

ible reduction in the recovery of by-product water by establish- 
ing rational regimes for the operation of wells. An examination is 
made of the technological, technical, and planning-economic organi- 
zations that operate at various stages of the developmental process. 
Considerable attention is given to evaluating the influence of geo- 
logical-field factors on oil recovery. Results are given for statistical 
computations performed on computers in a program of linear poly- 
factorial correlative analysis. The book is intended for engineering- 
technical personnel of the oil industry and will be useful to students 
at oil institutes and departments. 97 references, 50 figures, 44 tables. 


29102 Computation of the economic effectiveness of measures for 
increasing oil recovery. Sharai, A.F.; Umanskii, M.M. Neft. Khoz.; 
No. 11, 7-10(Nov 1977). (In Russian). 

A substantiation is given for the necessity of computing the 
economic efficiency of measures for enhancing oil recovery on the 
basis of a unified comparison base. The indicators of the completing 
of a field planned for operation in the current five-year plan are 
suggested for use as the comparison base that reflects the economic 
benefits derived by the national economy from the implementation 
of these measures. 


29103 Effective drilling technology with rolling cutter bits. Zhe- 
leznyakov, F.I. Neft. Khoz.; No. 11, 10-13(Nov 1977). (In Russian). 

The economically beneficial combination of axial loading, 
rotational bit velocity, and pressure drop in its headpieces are 
determined from drilling data in solid carbonate and siltstone-clay 
rock of medium hardness in the fields of Tatariya, Mangyshlak, and 
the Kuibyshev Oblast. 5 references, 2 figures, 2 tables. 


29104 Evaluation of productivity of weakly flowing oil-gas seam 
in deep exploratory boreholes. Artamonov, V.I.; Panov, B.D.; Silkin, 
V.F. Neft. Khoz.; No. 11, 13-16(Nov 1977). (In Russian). 

A method is presented that is based on the comparison of 
several efficiency factors recorded under identical conditions at the 
start of a well’s development and after some sampling of the oil. A 
determination is made of the conditions under which a comparison 
of the efficiency factor can be made for the purpose of evaluating 
the site’s potential. 6 references, | figure, 2 tables. 


29105 Testing seams by preliminary acid treatment in uncased 
wells. Shakirov, A.F.; Galyavich, A.Sh.; Nemtinov, V.K.; Samart- 
seva, V.P. Nefi. Khoz.; No. 11, 19-20(Nov 1977). (In Russian). 

Results of acid processing in an open shaft before seam-tester 
probing were compared to data on processing in wells cased by 
columns. The effectiveness of acid processing is demonstrated. The 
specific consumption of sulfamic and hydrochloric acid in an open 
shaft is computed. 2 references, 2 figures. 


29106 Method for a dual-stage selection of optimal versions of oil 
field operations. Ponomareva, I.A. Neft. Khoz.; No. 11, 29-30(Nov 
1977). (In Russian). 

A method was worked out for the economic evaluation and 
selection of an optimal version of oil field operation that satisfies the 
requirements of optimal planning and accounts for the characteristics 
of expenditures and specific operational features of Western Siberian 
oil fields. The proposed method was shown to make it possible to 
select an optimal version of oil field development and find an 
optimal machinery arrangement for a field in the process of compil- 
ing a complex technological system. 3 references. 


29107 Influence of gypsum deposits in boreholes on developmen- 
tal factors of the Mancharov field. Antipin, Yu.V. Neft. Khoz.; No. 
11, 30-33(Nov 1977). (In Russian). 

An analysis of the Mancharov section operations has shown 
that gypsum deposits in boreholes is slowing the rate of the water- 
flooding, is significantly increasing the operation period, has practi- 
cally no effect on the final yield of oil, and leads to a certain 
decrease in the final water factor. 3 references, 2 figures, 1 table. 
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29108 Control of the in-situ combustion on sections of the Balak- 
han—Sabunch—Ramanin deposit. Umrikhin, I.D.; Bokserman, A.A.; 
Vol’pin, S.G.; Smirnov, Yu.M.; Shirinov, Sh.G.; Petrosyan, R.P. 
Neft. Khoz.; No. 11, 35-38(Nov 1977). 

In analyzing the progress and efficiency of enhanced recov- 
ery from in-situ combustion, extensive thermohydrodynamic studies 
are necessary. The studies made in the Balakhan—Sabunch—Ra- 
manin deposit are summarized, their inadequacies discussed, and 
recommendations are made for improving them when in-situ com- 
bustion techniques are applied to other fields. (JSR) 


29109 Study of fluid filtration in a zonal-heterogenous seam. 
Butorin, O.I.; Lysenko, V.D.; Prosvirkina, L.V. Neft. Khoz.; No. 11, 
43-45(Nov 1977). (In Russian). 

Electrointegrator tests have shown that the heterogeneity 
between shallow seam zones whose linear dimensions are less than 
the distance between boreholes have no practical effect on the 
recovery of oil reserves from the seam. 3 references, 2 figures. 


29110 Analysis of a pressure diagram when fluid is displaced in a 
borehole connected to a bed of high water conductivity. Sitdykov, 
G.A. Neft. Khoz.; No. 11, 52-55(Nov 1977). (In Russian). 

A standard pressure diagram is constructed that records pres- 
sure by a deep manometer placed above the bed’s roof. Actual 
pressure diagrams are presented. A description is given of an exam- 
ple of commercial tests in the destruction of a cement bridge that is 
left over a bed's roof during the elimination of the absorption of the 
drilling and cement solution. 4 references, 2 figures. 


29111 Superweighted thermosaline-stable plugging solution for 
cementing boreholes under abnormally high rock pressure conditions. 
Munyaev, V.M.; Katenev, E.P.; Baranovskii, V.D.; Chelombiev, 
B.K.; Reznik, E.G. Nef. Khoz.; No. 9, 27-29(Sep 1977). (In Russian). 

Results are given for tests on developing plugging solutions 
having a density of up to 3.0 g/cm® by using various binding 
weighting compounds and chemical reagents. A description is given 
of industrial tests of thermo-saline stable plugging solutions at 130 to 
150°C in the Stavropol'neftgaz association. | table. 


29112 Effect of fluid influx on pressure restoration curves in 
testing boreholes. Karnaukhov, M.L. Neft. Khoz.; No. 9, 29-32(Sep 
1977). (In Russian). 

A study was made of the afterflow effect on efficiency factor 
in testing boreholes in the drilling process. A formula was obtained 
which accounts for the after-flow effect. Relationships are given that 
make it possible to evaluate the expected duration of the after-flow 
period and the optimal pressure restoration time. 2 references, 3 
figures, 1 table. 


29113 Effect of thermal-physical methods on increasing oil yield. 
Surguchev, M.L.; Zhdanov, S.A.; Simkin, E.M. Neft. Khoz.; No. 9, 
33-36(Sep 1977). (In Russian). 

Theoretical tests were made of the effect that thermophysical 
action has on increasing stratal oil yield in fields that are operated 
under conditions of dissolved gas and water pressure. An examina- 
tion is made of an example of developing a hypothetical seam under 
a water pressure system with and without thermal processing. The 
use of thermal processing was shown to increas oil yields by more 
than 5%. 8 references, 4 figures. 


29114 Possibility of heating a fissured layer of highly viscous oil 
by underlying water. Ruzin, L.M.; Migunov, V.I.; Chuprov, I.F. 
Neft. Khoz.; No. 9, 36-38(Sep 1977). (In Russian). 

An examination is made of the temperature distribution in a 
pay seam, and measurements are made of the coefficient of heat 
utilization and changes in stratal filtration resistance at various rates 
of coolant pumping and at widths of water-supplying seams. 3 
figures, 1 table. 


29115 Effect of geological factors on oil field development. Shus- 
tef, I.N.; Golubeva, G.P. Geol. Nefti Gaza; No. 5, 34-38(May 1977). 
(In Russian). 

An examination is made of the relationship between the rates 
of product selection and irrigation and petroleum recovery and 
hydroconductivity, productivity and specific oil reserves, and for 
individual mining factors, that relationship to the average seam 
width and interstratification width. 1 table, 3 figures, 6 references. 


29116 Estimation of the gas-oil saturation coefficient of collec- 
tors by measuring their porosity. Yatsenko, G.G.; Ruchkin, A.V. 
Geol. Nefti Gaza; No. 5, 70-72(May 1977). (In Russian). 

Correlating the connection between K/sub p.ef./ and K/sub 
p.o./ is suggested for evaluating the K/sub ng/oil-gas// of pay 
seams. Effective porosity is determined by measuring the porosity of 
a pay seam which is found by logging and correlating the connection 
K/sub p.ef./ = f(K/sub p.o./). 2 asin 4 references. 


29117 Determination of optimal parameters for drilling with heli- 
cal facing motors. Vadetskii, Yu.V.; Plotnikov, V.M.; Kaplun, V.A.; 
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Morgovskii, S.I.; Belorussov, V.O. Neft. Khoz.; No. 4, 18-20(Apr 
1977). (In Russian). 

A study was made of the possible and expedient use of 
various methods for optimizing drilling operations with the use of 
helical facing motors. Industrial tests have proven the potential of 
using the Holly, Woods, and Lubinskyy tables. 5 references, 3 tables. 


29118 Effect of the addition of barite on the stability of slag— 
sand—barite mixtures in highly mineralized media. Novokhatskii, 
D.F.; Ivanova, N.A.; Dzetl, B.G.; Filippov, V.T.; Parpiev, S.K. 
Neft. Khoz.; No. 4, 25-28(Apr 1977). (In Russian). 

A thermo salt tolerant cement TSTs designed for isolating 
salt ~ pee and highly mineralized water at temperatures from 100 
to 300°C was developed. The optimum and limiting barite content 
was determined. TSTs of the optimum composition (slag:sand:barite 
3:1:1) can be successfully used in many deposits of the Soviet Union. 


29119 Forecasting indices of oil field operations by new methods 
of oil yield. Surguchev, M.L.; Gorbunov, A.T.; Tsynkova, O.E.; 
Ziskin, E.A.; Tokareva, N.A.; Mykhtaryants, S.A. Neft. Khoz.; No. 
4, 29-33(Apr 1977). (In Russian). 

A compilation was made of computational methods which 
allow the reliable and rapid forecasting of cyclic flooding effective- 
ness as well as carbon dioxide flooding efficiency for broad changes 
in operational conditions. A method is given for computing the 
technological indicators for flooding with the use of polymers that 
account for the non-Newtonian properties of the polymer and petro- 
leum. 9 referces, 3 figures. 


29120 Use of petroleum gas for increasing the petroleum recovery 
from the Samotlor deposit. Vashurkin, A.I.; Dolgikh, M. E.; Pono- 
mareva, I.A.; Pravednikov, N.K.; Svishchev, M.F. Neft. Khoz.; No. 
4, 33-35(Apr 1977). (In Russian). 

Experimental results were reported on the injection of hydro- 
carbon gases of different component composition, gases, and water 
in the Samotlor deposit. On the basis of technological and technical- 
economic calculations, recommendations are made on the section of 
exploitation variants using petroleum gases. 


29121 Influence of the ratio of operating agents on the effective- 
ness of water and gas-extraction of petroleum. Povarov, I.A.; Kazan- 
kov, A.V. Neft. Khoz.; No. 4, 35-38(Apr 1977). (In Russian). 

The alternating water and petroleum gas-flooding of petro- 
leum was shown to be more effective than conventional flooding on 
the basis of five years of industrial tests at the Zhuravlev—Stepanov 
field. The optimal gas/water ratio was found to be significantly 
greater than the calculated one, and the amount of gas should be 4 to 
6 times greater than the volume of water being pumped in when the 
seam is highly heterogenous and inundated. 3 references, 3 figures, 1 
table. 


29122 Characteristics of the water displacement of petroleum 
with visco-elastic properties. Vakhitov, G.G.; Mirzadzhanzade, 
A.Kh.; Ryzhik, V.M.; Kisilenko, B.E.; Mekhtizade, R.N. Neft. Khoz.; 
No. 4, 38-41(Apr 1977). (In Russian). 

A theoretical analysis of water displacement of petroleum 
showed that at large thickness of low-permeability zones with visco- 
elastic petroleum there is an increase of the petroleum recovery at 
high flow rates in the porous medium. Experimental results con- 
firmed that the appearance of viscoelastic properties complicates the 
dependence of the petroleum recovery on the viscosity. 


29123 Oil crossflow in a stratified seam after steam injection has 
stopped. Dzhkamalov, I.M.; Matveenko, L.M. Neft. Khoz.; No. 4, 42- 
44(Apr 1977). (In Russian). 

A method is presented for calculating oil crossflow in a 
stratified seam after steam injection has stopped. Industrial tests have 
confirmed the possibility of converting highly permeable seams into 
an intra-stratal outlet zone following the exposure of a stratified- 
heterogenous seam to the action of steam heat. 3 references, 3 
figures. 


29124 Processing the facing zone of boreholes with fluosilicic 
acid. Ugolev, V.S.; Vakhitov, G.G.; Mordukhaev, Kh.M.; Shalinov, 
V.P.; Shafran, S.B.; Yuzhaninov, P.M. Neft. Khoz.; No. 4, 44-47(Apr 
1977). (In Russian). 

Positive results are given for laboratory and industrial tests 
during the use of fuoslicic acid for increasing well productivity. 3 
figures, 1 table. 


29125 Pumps and compressors for offshore oil and gas. Bury St. 
Edmunds, Eng.; Institution of Mechanical Engineers (1977). 178p. 
(CONF-7606185—). Society of Automotive Engineers, 400 Com- 
monwealth Dr., Warrendale, PA 15096 $38.00. 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Ninteen papers are included on centrifugal and other pumps 
and compressors for re-injection and other uses, particularly off- 
shore. Separate abstracts were prepared for all the papers. (DLC) 
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29126 Some aspects on the design of pumping systems for North 
Sea Oil Platforms. Prodger, J.P. (Ewbank and Partners Ltd., Brigh- 
ton, Eng.). pp 1-5 of Pumps and compressors for offshore oil and 
gas. Bury St. Edmunds, Eng.; Institution of Mechanical Engineers 
(1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Pumping equipment plays a large and vital role on both 
process and utility functions on all North Sea Oil Platforms. The 
pumping equipment provided, covers a wide range of heads, flow 
rates and pump types. Some of the more important systems are 
described, and the specific requirements of each of these systems is 
derived. 


29127 Pumps for Water Injection. Rex, M.J.; Thomas, P.R. 
(Davy Powergas Ltd., London, Eng.). pp 25-32 of Pumps and 
compressors for offshore oil and gas. Bury St. Edmunds, Eng.; 
Institution of Mechanical Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

The paper outlines the requirement for Water Injection in 
certain oil fields and describes the development of a Water Injection 
Module. Alternative pumping arrangements are described and details 
given of the final pump selected. 7 figures. 


29128 Development and production of the main oil line pumps for 
the Ninian production platforms. Massey, I.C. (Mather and Platt Ltd., 
Manchester, Eng.). pp 127-136 of Pumps and compressors for off- 
shore oil and gas. Bury St. Edmunds, Eng.; Institution of Mechanical 
Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

The discovery and exploitation of oilfields adjacent to the 
coast of the UK is having a profound influence upon the commit- 
ments of the British Engineering Industry. The pump industry is 
playing a major role in winning these new energy resources by 
supplying equipment to meet oil transfer, coastal loading, water 
flood and other related service duties. Offshore applications demand 
that equipment outages are held to a minimum. Machines generating 
high heads per stage, and delivery of relatively high pressures 
require careful material selection procedures and effective quality 
control at every stage of production from design to commissioning. 
This paper highlights the factors to be considered when designing 


and supplying pumping equiment for offshore application by taking 
the specific example of the Main Oil Line Pumps to be supplied by 
Mather and Platt Ltd. to Chevron Petroleum (UK) Ltd., for the 
Ninian Oilfield Project. 4 figures. 


29129 Primenenie uglekislogo gaza v dobyche nefti. (Use of 
carbon dioxide in petroleum extraction). Balint, V.; Ban, A.; Dolemal, 
Sh.; Zabrodin, P.I.; Terek, R. Moscow, USSR; Nedra (1977). 240p. 
(In Russian). 

A presentation is given of results of a complex study of the 
pumping of carbon dioxide into oil beds, and an examination is made 
of he physico-chemical interaction between carbon dioxide and 
stratal fluids, gases, and rock of the reservoir-bed under conditions 
that are characteristic for oil extraction processes. The results are 
given for the experimental study of oil extraction by carbon dioxide, 
and the effectiveness of various versions of technological develop- 
ment that utilizes carbon dioxide. Substantiation is offered for the 
optimal technology for the conditions of working depleted deposits 
containing free gas. The theory of multi-component fluid filtration 
with phase transitions is developed as applicable to oil extraction by 
carbon dioxide, and methods are worked out for forecasting this 
process. Examples are cited for computing the operational factors on 
a computer. Also given is a description of the technique and technol- 
ogy of conducting pilot-industrial experiments on the pumping of 
carbon dioxide in a pilot sector of the Hungarian oil field Budafa. 
The book is intended for personnel at scientific-research and design 
organizations in the oil extraction industry, engineering-technical 
personnel in the industry as well as for graduate and undergraduate 
students at oil institutes. 87 references, 128 illustrations, 34 tables. 


29130 Application of enzymic agents in the technique of oil 
excavation. Wei Sheng Wu Hsueh Tung Pao; No. 3, 24, 32(Aug 1976). 
(In Chinese). 

In recent years, plant resin and cellulose derivatives are often 
used as plasticizer to reduce leak and increase crude oil production, 
but at a predetermined time when the excavation is concluded, the 
viscosity of the fluid must be reduced, otherwise it will be difficult to 
drain it from the strata. For this reason, certain viscosity-breaking 
agent is often added also. There are chemical breaking agents and 
enzymic breaking agents. Due to the fact that the latter is less 
expensive and safer, it is usually preferred. This paper describes the 
major types of enzymes that are capable of serving as viscosity 
breaking agents and the factors affecting liquefaction of the resin 
that has been broken by enzyme. Ways of resolving certain related 
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technical problems in the viscosity breaking process are also dis- 
cussed. 


PROCESSING 
REFER ALSO TO CITATION(S) 28684, 28811, 29086, 29158 


29131 Hydrocarbon catalytic reforming process. Tamm, P.W. (to 
Chevron Research Co.). US Patent 4,129,497. 12 Dec 1978. Filed 
date 13 Oct 1977. 12p. 

A method is provided for preparing a porous catalyst carrier 
having a pore volume of at least 0.5 cc/g, a content of micropores in 
which the pore diameter is between 80 and 150A which constitutes 
at least 70% of the pore volume and a content of macropores which 
constitutes less than 3% of the pore volume. In the method, a 
powdered solid comprised of predominantly alpha-alumina monohy- 
drate and sized in the range below 500 microns is treated with a 
particular amount of a monobasic acid. The acid in the resulting 
mixture is then at least partially neutralized by admixing with a 
nitrogen base such as aqueous ammonia. The treated and neutralized 
feed is converted into a novel catalyst carrier by shaping as desired, 
drying, and calcining. Further aspects of the invention are a catalytic 
reforming catalyst containing the present carrier and a reforming 
process using this catalyst. 


29132 Process for desulfurization using particulate zinc oxide 
shapes of high surface area and improved strength. Robinson, V.S. (to 
New Jersey Zinc Co.). US Patent 4,128,619. 5 Dec 1978. Filed date 
13 Jan 1978. 12p. 

A desulfurization process is provided using particulate zinc 
oxide shapes of high surface area and improved crushing strength 
prepared without extraneous binder by a process including forming 
normal surface area zinc oxide into shapes without binder, convert- 
ing at least a portion of the zinc oxide to basic zinc carbonate by 
exposing the shapes in the presence of moisture, to a carbon dioxide- 
containing atmosphere and effecting substantially complete decom- 
position of the basic zinc carbonate. Conditions of bulk density, 
moisture content, and temperature are controlled. 


29133 Method and apparatus for vaporizing hydrocarbon based 
liquids. Timmins, C.; Conway, H.L.; Stroud, H.J.F. (to British Gas 
Corp.). US Patent 4, 127,393. 28 Nov 1978. Priority date 13 Jan 1975, 
United Kingdom of Great Britain and Northern Ireland (UK). 8p. 

Apparatus and a process are provided whereby constituents 
of liquid mixtures, e.g. non-distillate oils, are vaporized under nonde- 
composing conditions in the presence of gases. Liquid components 
form a stream comprising the gas, vaporized and liquid constituents 
of the mixture are removed from the stream. Process may be 
employed to provide a vaporized feedstock for the noncatalytic 
thermal hydrogenation of hydrocarbon-based materials in the pro- 
duction of methane containing gases wherein the gas used for 
vaporization is the same as that used for the subsequent hydrogena- 
tion steps. 


29134 Hydrocarbon conversion catalyst manufacture. Flaherty, 
T.V. Jr.; Nozemack, R.J.; Guidry, H.L. (to W.R. Grace and Co.). 
US Patent 4,126,579. 21 Nov 1978. Filed date 12 Jul 1977. 8p. 

A process for preparing a silica gel bound zeolite containing 
catalyst by preparing an acidic silica sol and alkaline zeolite slurry 
feed streams, rapidly and homogeneously mixing the streams to form 
a rapidly gelling mixture, and spraying the mixture to produce gelled 
particles of catalyst. 


29135 Effects of temperature and charge stock composition on 
the kinetics of catalyst decay. Pachovsky, R.A.; Wojciechowski, 
B.W.; . (Queen's Univ., Kingston, Ontario). Can. J. Chem. Eng.; 56: 
No. 5, 595-598(Oct 1978). 

A study of the kinetics of catalyst decay in the presence of a 
wax-free and of a waxy feed has shown that the wax-free feed causes 
decay by the poisoning of one site at a time whereas the waxy feed 
shows that wax poisons catalyst activity by competing one and two 
site mechanisms. In all these mechanism decay proceeds partly and 
perhaps totally by reactions involving two molecules of poison per 
deactivation event. 5 figures. 


29136 Comparison of catalytic cracking on LaX and LaY cata- 
lysts. Yeh, J.J.; Wojciechowski, B.W. (Queen's Univ., Kingston, 
Ontario). Can. J. Chem. Eng.; 56: No. 5, 599-602(Oct 1978). 

A comparison of the cracking activity and gasoline selectivity 
on LaX and LaY has shown that LaY is a superior catalyst both in 
terms of activity and in terms of gasoline selectivity at high conver- 
sions. There is reason to believe that the LaX catalyst used in this 
work was partly diffusion limited within the crystallite and that the 
activity and selectivity of X catalysts can be improved by producing 
X sieves in microcrystalline form. 5 figures, 4 tables. 
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29137 Hydrodesulfurization process including product recycle. 
Frayer, J.A.; Lese, H.K.; McKinney, J.D.; Metzger, K.J.; Paraskos, 
J.A. (to Gulf Research and Development Co.). US Patent 4,116,819. 
26 Sep 1978. Filed date 28 Jun 1977. 12p. 

A catalytic asphaltene-containing oil hydrodesulfurization 
process is described employing a fixed catalyst bed comprising 
particles of supported Group VI and Group VIII metals, preferably 
together with a separate and downstream fixed catalyst bed compris- 
ing particles of Group VI and Group VIII metals together with a 
promoting amount of Group IV-B metal. The catalyst particles in 
both beds are in the form of elongated extrudates whose surface is 
provided with a plurality of alternating longitudinal grooves and 
protrusions. An advantageous mass velocity-related catalyst activity 
effect is achieved by recycling a portion of the desulfurized liquid 
product. 


29138 Process for hydrocracking hydrocarbons. Hayes, J.C.; Pol- 
litzer, E.L. (to UOP Inc.). US Patent 4,110,198. 29 Aug 1978. Filed 
date 31 Oct 1977. 28p. 

A process for hydrotreating (hydroprocessing) hydrocarbons 
and mixtures of hydrocarbons utilizing a catalytic composite com- 
prising a porous carrier material containing, on an elemental basis, 
about 0.01 to about 2 wt. % platinum or palladium, about 0.05 to 
about 5 wt. % cobalt, about 0.01 to about 2 wt. % rhodium and 
about 0.1 to about 3.5 wt. % halogen, wherein the platinum or 
palladium, cobalt and rhodium ae uniformly dispersed throughout 
the porous carrier material, wherein substantially all of the platinum 
or palladium is present in the elemental metallic state, wherein 
substantially all of the rhodium is present in the elemental metal, and 
wherein substantially all of the catalytically available cobalt is pres- 
ent in the elemental metallic state or in a state which is reducible to 
the elemental metallic state under hydrocarbon conversion condi- 
tions or in a mixture of these states, in which process there is 
effected a chemical consumption of hydrogen. A preferred modify- 
ing component for the disclosed catalytic composite is a Group IVA 
metallic component. A specific example of one such catalyst is a 
composite of a crystalline aluminosilicate, a platinum component, a 
cobalt component, a rhodium component, and a halogen component, 
for utilization in a hydrocracking process. Other hydrocarbon hy- 
droprocesses are directed toward the hydrogenation of aromatic 
nuclei, the ringopening of cyclic hydrocarbons, hydrogenation, etc. 


29139 Conversion of sulfonic acids into a hydrocarbon oil of 
superior oxidation stability. Bosniack, D.S.; Korbach, P.F. (to Exxon 
Research and Engineering Co.). US Patent 4,110,196. 29 Aug 1978. 
Filed date 10 Dec 1976. 10p. 

Sulfonic acids are converted into a hydrocarbon oil of superi- 
or oxidation stability by transforming the acids into compounds 
selected from the group consisting of ammonium sulfonates, substi- 
tuted ammonium sulfonates, and sulfonic acid esters; and hydrotreat- 
ing the resultant sulfonic acid derivatives at elevated temperatures in 
the presence of a hydrotreating catalyst. The hydrotreating process 
frees the parent hydrocarbons that originally constituted the organic 
portion of the sulfonic acids by cleaving the carbon—sulfur bond of 
the sulfonic acid derivatives. These parent hydrocarbons are recov- 
ered from the reaction products of the hydrotreating step and 
comprise a hydrocarbon oil that exhibits a higher stability toward 
oxidation than one can otherwise be obtained from other hydrocar- 
bon oils of similar composition and viscosity. 


29140 Denitrification of carbonaceous feedstocks. Sze, M.C.; 
Gelbein, A.P.; Kwon, J.T. (to Lummus Co.). US Patent 4,108,761. 
22 Aug 1978. Filed date 11 Apr 1977. 6p. 

A carbonaceous feedstock, obtained from either a petroleum 
or coal source, is hydrodenitrified by the use of a supported sulfided 
catalyst containing nickel, molybdenum and iron, with the molybde- 
num being present in an amount of from about 10% to about 20%, 
by weight, calculated as MoOs, based on total weight of catalyst, the 
iron to molybdenum atomic ratio being from about 0.05 to about 0.5, 
and the nickel to molybdenum atomic ratio being from about 0.2 to 
about 0.6. The process effectively denitrifies high nitrogen content 
feeds. 


29141 Process for the production of petroleum coke. Sze, M.C.; 
Bennett, T.M.; Simone, A.A.; Hayashi, K.; Nakaniwa, M.; Kobaya- 
shi, N.; Hase, Y. (to to Lummus Co.). US Patent 4,108,798. 22 Aug 
1978. Filed date 6 Jul 1976. 10p. 

A high crystalline coke can be prepared by heat-soaking a 
petroleum feedstock in the presence of added dissolved sulfur, 
heating to effect controlled thermal cracking thereof, separating 
non-crystalline substances as pitch, recovering a heavy cokable 
residue from the pitch free feed, and subjecting the residue to 
delayed coking. 


29142 Development of Distherm, a new isothermal distillation 
apparatus. Mouton, M.; Robinet, A.; Madec, M. (Total-Cie Fr de 
Raffinage). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 33: No. 2, 299- 
322(Mar-Apr 1978). (In French with English abstract). 
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Analytical examination of high-boiling-range petroleum distil- 
lates must be made with products prepared under extremely mild 
distillation conditions in order to maintain intact all the chemical 
species initially present in the original crude oil. To achieve this 
goal, a special method was developed for preparing such distillates 
by means of continuous distillation techniques of “isothermal” and 
molecular” type. This article describes a new “isothermal” distilla- 
tion apparatus which was developed as part of this project and is 
capable of reducing, without cracking, any crude oil at a maximum 
temperature between 350$degree$C and 380$degree$C. 7 refs. 


29143 Analysis of technology of catalytic petrol reforming from 
the point of view of energy. Richterova, V. Chem. Prum.; 28: No. 2, 
52-57(Feb 1978). (In Czech). 

A detailed analysis of the technology of catalytic reforming 
from the point of view of energy consumption can help in lowering 
the passive heat transfer by a shift to active heat transfer in the form 
of additional active transfer of heat. By inserting a second low- 
pressure boiler into the stream of combustion products in the tube 
furnace it is possible to increase the production of steam; when the 
feed water is heated by a technological flux, the temperature of the 
wall in the last heat-exchanging surface can be kept above 180°C, 
i.e., above the dew point of the combustion products that contain 
sulfur trioxide, so that there is no danger of low-temperature corro- 
sion. 


29144 Investigation of catalyst for hydrogenation desulphuriza- 
tion of oil distillation residues. I. Cir, J.; Cirova, A. Chem. Prum.; 28: 
No. 2, 64-70(Feb 1978). (In Czech). 

The effect of the catalyst porous structure upon its desulfuri- 
zation and demetallization activity was followed in the hydrogena- 
tion desulfurization of crude oil distillation residues, using four types 
of nickel—molybdenum catalysts differing in their physical proper- 
ties. It was ascertained that the desulfurization activity and catalyst 
selectivity can be influenced by changing the mean pore radius and 
the pore size distribution of the catalyst. A monodisperse catalyst 
with mean pore diameter of 12.6 nm showed a very good desulphuri- 
zation activity and selectivity. A lowering of the mean pore diameter 
led to a decreased activity as well as selectivity of the catalyst. It 
was shoen by measuring the depth of penetration of trace metals into 
the subsurface layer of the catalyst that with increased pore diameter 
the centre of mass of penetration of V and Ni is shifted into deeper 
regions of the mass of the catalyst. 


29145 Oxidation features of petroleum sulfides precipated by 
sulfuric acid used up in the alkylation process. Zagryatskaya, L.M.; 
Lyapina, N.K.; Sharipov, A.Kh.; Suleimanova, Z.A.; Zibaeva, M.I. 
Khim. Tekhnol. Topliv Masel; No. 6, 24-26(1978). (In Russian). 

A study was made of the oxidation kinetics of sulfide concen- 
trates separated from Arlan oil diesel fuel by extraction with a 86% 
aqueous solution of fresh sulfuric acid and sulfuric acid that is used 
following the alkylation process. The oxidation rate of sulfides 
separated by the used sulfuric acid was found to be significantly 
higher than the oxidation rate of sulfides precipitated by an aqueous 
solution of fresh sulfuric acid. The sulfides precipitated by the used 
sulfuric acid should be oxidized without a catalyst. The oxidates 
produced in this way have a low acidity and do not require a water 
wash. The process flow diagram for the production of sulfoxides is 
subsequently simplified and the amount of acidic waste is reduced. A 
comparative study of the structural-group composition of the basic 
additives accompanying the sulfide concentrates was undertaken in 
order to explain the manner in which the oxidation of the sulfides is 
effected. The specific character of the oxidation of sulfides precipi- 
tated by used sulfuric acid is conditioned by the catalytic effect of 
the sulfonic acid admixture. 9 references, 2 figures, 3 tables. 


29146 Method for the hydrocracking and/or 
hydrodesulphurization of heavy hydrocarbon oils. House, W.T.; 
Adams, C.E. (to Exxon Research and Engineering Co., Linden, N.J. 
(USA); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 1,910,764/C/. 27 Oct 1977. 11p. (In German). 

The invention deals with a method for the hydrocracking and 
hydrodesulphurization of heavy hydrocarbon oils. According to the 
invention, a petroleum heavy oil in treated in a slurry working 
process with hydrogen on a catalyst containing an oxide or sulphide 
of nickel or cobalt and an oxide or sulphide of molybdenum or 
tungsten deposited on a carrying material which essentially consists 
of at least 1 to 6 wt. % silicon dioxide and 94 to 99 wt.% aluminium 
oxide. The catalyst has a total pore volume of at least 0.4 cm*/g, a 
total surface of at least 250 m*/g and most pores are in the region of 
30 to 70 A diameter. A petroleum heavy oil is used containing at 
least 50 wt.% materials which boil above 538°C; the hydrocracking 
and hydrocarbon desulphurization reaction conditions are set at a 
temperature of 404 - 482°C, a pressure of 71 - 423 kg/cm? and a flow 
rate of 89 - 1780 Nm*/m*. The catalyst activity is maintained by 
removing the used catalyst from the contact zone, regenerating it, 
mixing it with oil and by replacing the catalyst and oil slurry. 
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29147 Method to improve the activity of a hydrocarbon cracking 
catalyst and its use. McKay, D.L. (to Phillips Petroleum Co.). 
German(FRG) Patent 2,637,203/B/. 28 Jul 1977. 6p. (In German). 

The invention deals with a method to improve the activity of 
a hydrocarbon cracking catalyst. According to the invention, the 
cracking catalyst - a commercially available active clay catalyst - is 
impregnated with a solution of antimony-O, O-dihydrocarbyl phos- 
phorous dithioate in dry cyclohexane. The antimony compound can 
also be added to the oil charge of catalytic cracker in front of the 
charging pump in order to avoid the antimony compound depositing 
on the heat exchanger walls. In this case, the antimony compound is 
added to the hydrocarbon charge in a quantity of 1 to 15000 ppm. 
The catalyst was also impregnated with antimony triphenyl or with 
trilatyl phosphine for comparison purposes. The highest selectivity 
for the formation of gasoline and the lowest share of hydrogen 
formed was achieved with the invented addition, whilst the carbon 
formation lies between those of the other two additions. The share of 
antimony compound used is 0.1 to 1.3 wt.% relative to the weight of 
the catalyst. 


29148 Extraction (sorption) of nitrogen bases from various sam- 
ples of Ukrainian oils. Sevast'yanova, G.V.; Gaeva, L.I. Khim. 
Tekhnol. Topliv Masel; No. 12, 5-7(1977). (In Russian). 

Nitrogen bases were extracted on the cation exchanger KU- 
23 10/60 from samples of Bitkov, Borislav, and Dolin oils. The 
extraction time and the amount of the precipitated bases from the 
indicated oils were shown to be variable. In addition to the nitrogen 
bases, neutral nitrogen compounds were extracted by the cation 
exchanger from the oils, and the amount of neutral nitrogen in the 
concentrates precipitated in the presence of acetic anhydride signifi- 
cantly exceeds the quantity of basic nitrogen. Sulfur and oxygen are 
in the concentrates in addition to the nitrogen so that the concen- 
trates must be purified and separated in order to make further studies 
of the nitrogen compound composition. 5 references, 1 table, 1 
figure. 


29149 Proektirovanie i ekspluatatsiya avtomatizirovannykh 
sistem upravleniya neftepererabatyvayushchimi i neftekhimicheskimi 
predpriyatiyami. (Design and operation of automated control systems 
for petroleum refining and petrochemical plants). Berezovskii, V.A.; 
Tarasov, V.A. Moscow, USSR; Izdatel’stvo Khimiya (1977). 256p. 
(In Russian). 

The characteristics are given of oil-refinery and petrochemi- 
cal enterprises as objects of administration. An examination is made 
of the principles of building and the functioning of operating these 
enterprises by automated control systems. The basic approach to- 
wards designing such automated control systems is the dividing of 
the general problem of plant administration into two main tasks: the 
synthesis of a phase trajectory (the operations of an enterprise 
formalized in detail with respect to technological equipment) and the 
synthesis of a stabilization system on the selected trajectory. The 
interaction and interpretation of administration on the enterprise 
level and the administration of manufacturing processes and equip- 
ment are demonstrated. A description is given of the mechanism of 
hierarchical adminstration in automated control systems as well as 
the functions and problems resolved at the basic levels of the 
indicated hierarchy (planning, design of production programs, inven- 
tory, regulation, analysis). A discussion is made of problems in the 
statistical and dynamic optimization of production, development, 
introduction, and operation of automated control systems. The book 
is intented for engineering-technical personnel and scientists in the 
oil refining, petrochemical, and chemical industries. 137 references, 
55 figures, 22 tables. 


29150 Procedure for cracking crude oils. Beer, J.M.; Kamm, 
G.R.; Kearns, J.D.; Britt, H.1. (to Union Carbide Corp., New York 


(USA); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,604,392/A/. 19 Aug 1976. 37p. (In 
German). 

The invention concerns a method of cracking crude oils to 
produce lower olifins, such as ethylene, propylene, acetylene, in a 
system consisting of a mixing zone and an adiabatic reaction zone. 
Each zone has an up-flow and down-flow end, the down-flow end of 
the mixing zone touches the up-flow end of the reaction zone, both 
zones have an open connection to each other and a common axis. 
The system furthermore has a quenching zone. A mixture of com- 
bustion gases (from the combustion of a fuel gas and oxygen mixed 
with steam) is introduced into the mixing zone at a temperature of 
about 1000-2400°C or crude oil in droplet form in a ratio of 0.5-1 
parts weight crude oil per part weight gases is introduced so that 
practically all the crude oil evaporates and the outflow of mixing 
zone is fed into the reaction zone and from the reaction zone into the 
quenching zone. The conditions in the reaction zone are about 600- 
1100°C and about 0.21-2.1 atm. excess pressure, the dwell time of the 
crude oil and product in the mixture and reaction zone are together 
about 6-60 millisec. Cracking of a crude oil containing upto about 3 
wt.% sulphur is also concerned. 
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PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 28766, 28774, 28823, 29180, 
29512, 30463 


29151 Catalytic fuel additive for jet, gasoline, diesel, and bunker 
fuels, Webb, H.M. (to Natural Resources Guardianship Internation- 
al, Inc.). US Patent 4,129,421. 12 Dec 1978. Filed date 24 Jun 1977. 
8p. 

A fuel additive for jet, internal combustion, and diesel engine 
fuel is described. The additive consists of an active ingredient 
formulation consisting of a mixture of picric acid: ferrous sulfate of 
17:1 to 70:1 in a solvent consisting of about 60% by volume of 
methanol, ethanol, and isopropanol, 2% by volume of toluene, and 
38% by volume of water. The additive may also contain a small 
amount of nitrobenzene. The additive may be added to the fuel when 
the fuel is liquid, or the additive may be introduced directly into the 
engine in vaporized form. 


29152 Production of sulfonate additives from crude Baku petro- 
leum. Sadykhov, K.I.; Agaev, A.N.; Magerramova, Z.A.; Asadul- 
laeva, S.G. (Academy of Sciences, Azerbaydzhan SSR, Baku). 
Khim. Tekhnol. Topliv Masel; No. 12, 29-30(1977). (In Russian). 

Results are given for studies on the production of sulfonate 
additives from the Baku oils D-8 and D-11 (from petroleum from the 
Sangachaly Sea), D-11 (commercial), and MSG-8 (from Fergan 
petroleum). The tests indicate that neutral high quality sulfonate 
additives at a 12 to 17% yield can be produced from all of the 
examined oils by extraction of sulfosalts from neutral oil with an 
aqueous solution of isopropyl alcohol. 5 references, 3 tables. 


HEALTH AND SAFETY 


29153 (NTSB-PSS—78-1) Special study: safe service life for 
liquid petroleum pipelines. (National Transportation Safety Board, 
Washington, DC (USA). Bureau of Accident Investigation). 12 Oct 
1978. 44p. National Transportation Safety Board, Washington, DC. 

Results are presented of an analysis of liquid pipeline accident 
data collected over a 9-year period (1968 to 1976) by the Depart- 
ment of Transportation. The purpose of the analysis was to deter- 
mine if a model could be developed to help determine when a liquid 
pipeline has become so hazardous that its operation should be 
modified or terminated. Also, the analysis highlights significant 
trends from the causes of pipeline leaks and accidents. The analysis 
revealed that sufficient data has not been collected to support a 
model of this sort. Summarized data are included that will aid in the 
evaluation of current damage prevention programs and the assess- 
ment of accident trends in such areas as the cause and frequency of 
leaks and the fatalities or injuries resulting from the leaks. Recom- 
mendations were made to the U.S. Department of Transportation, 
American Petroleum Institute, and the Governors of the States of 
Texas and Oklahoma to improve DOT techniques for gathering and 
analyzing data, to encourage participation in statewide one-call 
systems. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 29086, 29187 


29154 (DOE/EIA—0102/4) Evaluation of future world oil 
prices. Kincel, K.L.; Kilgore, C.; Rodekohr, M.;. (Department of 
Energy, Washington, DC (USA). Energy Information Administra- 
tion). 2 Jun 1978. 8lp. Dep. NTIS, PC AOS/MF AOl. 

An analysis is presented which documents an application of 
several EIA macroeconomic and energy models to the evaluation of 
higher world oil prices in the 1980's. Previous work, which was 
documented in Volume II of the Administrator's Annual Report, 
used these EIA models to assess a 5 percent annual real price 
increase during the 1980's. The work presented here is an assessment 
of more severe price increases and includes several adjustments that 
have been made to the models in order to assess the higher world oil 
prices. 


29155 (DOE/EIA—0103/5) Short-term forecasting of crude pe- 
troleum and natural gas production. (Department of Energy, Wash- 
ington, DC (USA)). 8 Aug 1978. 32p. Dep. NTIS, PC A03/MF AOI. 

An analysis is presented of Box-Jenkins models designed to 
provide monthly forecasts for natural gas marketed production and 
crude petroleum production in the United States. The results indi- 
cate that natural gas production in 1978 will increase by 2.8 percent 
over the 1977 level while crude petroleum production will fall by 4.0 
percent. It is noted that in short-term forecasting efforts, model 





JUNE 15, 1979 


simplicity has been the dictum. The truth of this has once more been 
demonstrated. 


29156 (DOE/ERA—0051) Analysis of refiners’ No. 2 distillate 
costs and revenues: July 1976—December 1978. (Department of 
Energy, Washington, DC (USA). Economic Regulatory Administra- 
tion). 13 Mar 1979. 70p. Dep. NTIS, PC A04/MF AO1. 

The ERA analysis indicates that when the seasonality of costs 
and revenues is considered, the nine refiners studied generally in- 
curred more increased costs than increased revenues in the period 
since deregulation. If they had increased revenues more than costs, 
banked costs would have trended downward, rather than cycle from 
negative to positive amounts. However, since DOE's regulatory 
system would have prohibited refiners from having negative banks 
for more than 30 days, prices during the severe 1976/1977 winter 
might have been less under regulation than they actually were. 
Under the regulations refiners would have had several strategies 
available to them by which they might have largely avoided the 
need to roll back prices without necessarily reducing the prices 
actually charged. 


29157 (NP—23596) Formation of oil prices of the Organization 
of Petroleum Exporting Countries (OPEC). Akhtarekhavari, F. 
(Bremen Univ. (Germany, F.R.)). Apr 1977. 288p. (In German). 
Dep. NTIS (US Sales Only), PC A13/MF AO1. 

Following a few introductory explanations on the significance 
of petroleum within the framework of the power industry of the 
industrial companies, as well as on the arising and development of 
OPEC, the stages of oil price policy of the OPEC countries are 
looked at critically. This development has involved a series of 
negative consequences for the oil-producing countries themselves 
which could have been avoided by an optimum oil price policy. A 
series of interrelationships are investigated to gain understanding of 
the overall situation which were of essential importance for the oil 
price formation so far. Here included are the petroleum demand, 
supply structure and marketing in the industrial countries, availabil- 
ity of alternative energy carriers and their consequences for the 
future oil price policy, as well as the possibilities and limits of an 
increasing degree of self-supply. The possibilities and limits to limit- 
ing the OPEC cartel are examined whereby the dialogue between 
the supplier and consumer states is recognized as an important means 
to do away with the OPEC cartel. Coupling oil price and monetary 
policy is regarded as alternative to hitherto oil price policies, an 
alternative which is being fully considered by the interests of the 
OPEC states in the present existing situation, as well as in the aimed 
new world economy ordinance. 


29158 Energy crisis and the petroleum world. Subrahmanyam, 
B.S. (Assam Oil Co., Ltd., India). Met. Miner. Rev.; 17: No. 7, 252- 
260(Jun 1978). 

This paper presents a comparative study of the world situa- 
tion in the petroleum industry dealing with proven reserves, produc- 
tion, refinery capacity, consumption and import of petroleum in 
different regions and in various countries. It highlights the imbalance 
in availability, refinery requirement and consumption in the petro- 
leum world and also shows why some developed and almost all the 
underdeveloped nations are feeling unhappy about the energy crisis 
created by the abnormal increase of the oil price at a short notice by 
the Middle East countries in 1975. 


29159 (JPRS—72821) Translations on USSR resources, No. 853. 
14 Feb 1979. Translation of USSR articles. 76p. NTIS. 

A serial report is presented which contains information on 
energy, fuels and related equipment; fishing industry and marine 
resources; water resources, minerals, timber, and electric power. 


29160 Crude oil and products markets in western industrialized 
countries 1973—1977. II. United Kingdom. OAPEC News Bull.; 4: 
No. 11, 11-13(Nov 1978). 

UK consumption of petroleum products (PP) dropped 19% 
from its peak of 99.3 million tons in 1973 to only 80.5 million tons in 
1977. UK was a net exporter of PP during the period; the ratio of 
exports of net PP to global consumption in the UK rose slightly to 
4.9% in 1977 compared with 4.4% in 1973. The share of oil in total 
oe consumption declined from 52.8% in 1972 to 43.5% in 1977. 


29161 Mineral oil industry in a state of decision - options for the 
future. Welbergen, J.C. (Deutsche Shell A.G., Hamburg (Germany, 
F.R.)). Z. Energiewirtsch.; No. 3, 196-204(Sep 1978). (In German). 

The mineral oil industry should look for fast solution on its 
own. Experience has shown that, in all probability, endless time 
would pass until the issuing of State programs the effects of which 
would still be uncertain. 


29162 Medium-term aspects of our petroleum supply. Welbergen, 
J.C. (Mineraloelwirtschaftsverband e.V., Hamburg (Germany, 
F.R.)); Edye, E. (Esso A.G., Hamburg (Germany, F.R.)); Osch- 
mann, F. (VEBA-CHEMIE A.G., Gelsenkirchen (Germany, F.R.)); 
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Beckurts, K.H. (Kernforschun; a Juelich G.m.b.H. (Germany, 
F.R.)). Oel; 16: No. 5, 122-131(May 1978). (In German). 

The National Committee for West Germany of the World 
Energy Conference has held a members’ meeting in Berlin on April 
14. Some interesting papers which assessed the future energy supply 
from the point of view of energy carriers, in particular mineral oil. 
Nuclear power, too, gave a review of its situation. The main points 
mentioned in these papers are given. 1) The cry ‘away from oil’ is 
misleading; 2) adaptation of refineries to the changing demand 
structure; 3) possibilities and limits of crude oil supply from other 
than OPEC countries; 4) topical problems of nuclear power. 


29163 Oil remains the backbone of energy supply. Oehme, W. 
(Esso A.G., Hamburg (Germany, F.R.)). Oel; 16: No. 3, 66-68(Mar 
1978). (In German). 

From International technical fair for energy and technology; 
Stuttgart, Germany, F.R. (8 - 12 Mar 1978). 

To predict that the relative importance of oil, as compared to 
that of other energy sources, may be whittled down is wishful 
thinking rather than realistic evaluation of the facts. However, it is 
just that impossibility to bring about a drastic change in this oil- 
dominated pattern that is liable to cause a tight situation in energy 
supply during the next ten years. 


29164 Oil industry in Austria during 1977. Erdoel-Erdgas Z.; 94: 
No. 10, 377-381(1978). (In German). 

From the 1977 annual report of the Fachverband der Erdoe- 
lindustrie Oesterreichs. 

As in other countries of western Europe, also in Austria the 
economic development has been retarded for the oil industry. This 
applies to nearly all fields. In connection with the overall consump- 
tion of mineral oil products, which was 4.7% lower in 1977 than in 
the year before, there was a decrease in domestic crude oil extrac- 
tion as well as in crude oil imports, the latter by 6.6%. The situation 
was similar in the processing industry, where the overall production 
of mineral oil products was reduced by 4.9%. The production value 
of the Austrian oil industry was about 22.6 thousand million S. For a 
better adaption to the often extreme demand variations, several 
processing plant projects have been started. As far as imports are 
concerned, there is a strong tendency towards high-grade products, 
e.g. gasoline and gas oil. On the whole, mineral oil imports were 
2.6% less than in 1976. On the natural gas sector there is an increase 
in domestic extraction and a decrease in imports as compared to 
1976. 


29165 Evaluation of insensitivity of double prices and optimiz- 
ation of distribution of resources of a continuous-action 

complex. Mett, M.S.; Nuriev, M.N.; Kuznetsov, Yu.P. (Azerb Inst of 
Pet and Chem, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 
76-80(1978). (In Russian). 

An iterative algorithm is proposed for solving the problem of 
optimal distribution of resources between enterprises of a territorial 
production oil processing complex. The algorithm is based on ideas 
of the method of two-level planning and ensures that the solution 
varies monotonously in the process of optimization thanks to the 
local regions of price stability having been taken into account. This 
algorithm has been used in solving the problem of distribution of 
centralized resources of a territorial group of interconnected oil 
processing enterprises of the Ministry of Petroleum and Chemical 
Industry of the Azerbaijanian SSR. 


29166 Complex of problems of planning basic production of an oil 
and gas producing enterprise. Abdullaev, A.A.; Kaplan, G.A.; Kerba- 
liev, A.I. (Azerb Inst of Pet and Chem, Az SSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 3, 81-86(1978). (In Russian). 

An interconnected system of problems of current and opera- 
tive planning of oil production according to the criterion of maxi- 
mum profit for an oil and gas producing territorial management 
subdivision is considered. This planning takes into account con- 
straints on resources that can be accumulated (materials and equip- 
ment) and those that cannot be accumulated (labor, energy). 37 refs. 


29167 Some problems of efficacy of oil well overhaul in the oil 
and gas production administration of bashkiria. Prokopova, V.A.; 
Samigullin, A.S.; Zhdanov, G.F.; Darlyatova, F.G. (Ufa Pet Inst, 
USSR). Jzv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 101-105(1978). 
(In Russian). 

After analyzing the efficacy of oil well repairs in Bashkiria, it 
is concluded that, in order to improve their efficacy, it is necessary 
to do the following: to carry out technical re-equipment of the oil 
well overhaul services, taking into account selection of the optimum 
type of the unit; to improve the organization of production and labor 
during oil well overhaul; to analyze systematically the efficacy of oil 
well overhaul by making use of a recommended system of perform- 
ance indices. 
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WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 30644 


29168 Absorption of sulfur dioxide into limestone slurry in a 
stirred tank reactor. Uchida, S.; Moriguchi, H.; Maejima, H.; Koide, 
K.; Kageyama, S. (Shizuoka Univ., Hamamatsu, Japan). Can. J. 
Chem. Eng.; 56: No. 6, 690-697(Dec 1978). 

An experimental study on the absorption of low concentra- 
tion sulfur dioxide into limestone slurries in a stirred tank reactor has 
been performed. The absorption rates under various experimental 
conditions were measured and the absorption processes have been 
discussed. The analysis of the experimental data shows that the 
limestone dissolution process seems to play a very important role in 
the absorption. 10 figures. 


29169 Performance characteristics of waste water purification in 
petroleum refineries and petrochemical plants. Huber, L. (Bayerische 
Landesanstalt fuer Wasserforschung, Muenchen (Germany, F.R.)). 
Muench. Beitr. Abwasser-, Fisch.- Flussbiol.; 28: 247- 258(1977). (In 
German). 

A report is given on the experience gained in waste water 
purification and processing in five petroleum refineries and a petro- 
chemical plant in the FRG (Bavaria). Of main importance are the 
process waste water with its impurities typical for this kind of 
industry - hydrocarbons, phenols, organic and inorganic sulphides. 
In addition, there are impurities arising from crude oil itself (inorgan- 
ic salts, heavy metals, organic nitrogen compounds) or from the 
treatment processes (cyanides, extracting agents etc.) as secondary 
products or carbonizing mixture. The measures for waste water 
treatment starting with the internal operation measures and the 
design of the canalization systems, via stripping methods, as well as 
mechanical, chemical and biological methods are briefly described 
here and the resulting effect is given in the form of working 
parameters. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 31413, 31415, 31422, 31492 


29170 (EPRI-EA—959) Performance evaluation of a solid sor- 
bent hydrocarbon sampler. Final report. Neher, M.B.; Jones, P.W.; 
Perry, P.J. (Battelle Columbus Labs., OH (USA)). Jan 1979. 57p. 
Dep. NTIS, PC A04/MF AO1. 

The solid sorbent sampler was originally developed to collect 
polycyclic organic materials (POMs) from gaseous power plant 
effluents. This project was undertaken to verify the sampler’s collec- 
tion efficiency and analytic performance for POMs and investigate 
its use for other vapor phase organic compounds under a variety of 
conditions. One set of experiments was carried out under conditions 
chosen to simulate a power plant stack. The variables studied were 
sampler temperature, organic compound level, and concentrations of 
sulfur dioxide, nitric oxide, and water vapor. A second set of 
experiments was run under conditions chosen to simulate ambient 
atmosphere conditions. The variables studied were sampler tempera- 
ture, organic compound loading, and relative humidity. Organic 
compounds likely to be found in ambient air samples were used. 
Recoveries were determined by extraction of the sampler bed with 
pentane and analysis of the extract by gas chromatography or gas 
chromatography combined with mass spectrometry. In the stack 
simulation study only the organic compound level had a statistically 
significant effect on recovery, and only for two of the commpounds. 
In the ambient temperature study, none of the variables had a 
statistically significant effect. Breakthrough data showed that the 
sampler has a collection efficiency of 100 percent when operated at 
or below the design conditions (time of collection, flow rate, and 
temperature) for all but the two most volatile compounds used. 
Recoveries ranged from 70 to 97 percent for compounds with high 
boiling points. However, lower recoveries were obtained for materi- 
als with lower boiling points; improvement of the analytic procedure 
for these compounds appears to be needed. 


29171 Draft environmental impact statement. Proposed 1979 
Outer Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico. New Orleans, LA; Bureau of Land Management 
(1979). 487p. (NP—23650/1). 

A proposed oil and gas lease sale in the western and central 
Gulf of Mexico is described which includes 115 tracts located on the 
Outer Continental Shelf in federal waters offshore of the States of 
Texas, Louisiana, Mississippi, and Alabama. These proposed tracts 
comprise approximately 545,255.24 acres ranging from 3 to 165 
nautical miles from shore in water depths of 6 to 500 meters. 
Pending the Secretary of the Interior's decision, this proposed lease 
sale is tentatively scheduled for November 1979. This proposed lease 
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sale may result in incremental damage to localized marine and 
terrestrial biological organisms and habitats, air and water quality, 
cultural and recreational resources, commercial fishing, shipping and 
military operations, as a result of exploratory drilling, platform and 
pipeline construction, production drilling, and accidents. Informa- 
tion concerning the proposed actions is included in sections on 
environmental impacts, mitigating measures, commitment of re- 
sources, alternatives, and consultation with other organizations. 


(IRD 


29172 Draft environmental impact statement. Proposed 1979 
Outer Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico. New Orleans, LA; Bureau of Land Management 
(1979). vp. (NP—23650/2). 

Visuals related to lease sale 58A are presented. Information 
iven in the visuals concerns lease status, proposed tracts, geological 
eatures, wildlife and natural features, recreation and cultural fea- 

tures, fisheries and EPA dumping sites, infrastructure and accidents, 
and geothermal areas. (JRD) 


29173 Apparatus for removal of an immiscible liquid from a 
liquid mixture. Swanson, C.E.; Kelly, M.G. (to Conwed Corp.). US 
Patent PATENT 4,126,556. 21 Nov 1978. Filed date 14 Feb 1977. 
8p. 


Method and apparatus are disclosed for removing a first 
immiscible liquid from a liquid mixture comprising at least two 
immiscible liquids. A material preferentially sorptive of the first 
immiscible liquid and capable of sorbing the first immiscible liquid 
therein and therealong is positioned as a siphon with a first or intake 
end contacting the first immiscible liquid and a second or discharge 
end placed below at least the first immiscible liquid level, and 
outside of the liquid mixture. The first immiscible liquid is sorbed by 
the material and rises therein and/or along. The first immiscible 
liquid is removed or siphoned from the mixture and discharged 
outside thereof when sorbing has progressed sufficiently to prime the 
material, which removes or siphons the first immiscible liquid out of 
the mixture. The material may also be primed independently by 
saturating the sorbent material. The invention is especially suitable 
for the removal of oil from an aqueous mixture. None 


29174 Spectral characteristics of radioemission from a sea sur- 
face polluted by oil products. Bespalova, E.A.; Militskii, Yu.A.; 
Pokrovskaya, I.V.; Mirovskii, V.G.; Raev, M.D.; Sharkov, E.A.; 
Etkin, V.S. Meteorol. Gidrol.; No. 10, 71-77(Oct 1978). (In Russian). 

Experimental results are given from multichannel passive 
system investigations of radioemission from an oil polluted sea 
surface under different hydrometeorological conditions. Two effects 
are revealed in the interaction of waves and oil product films: 
positive variations in weak waves while negative ones in strong 
waves. Derived spectral characteristics of the above variations in the 
0.8 to 3.2 cm range made it possible to draw certain conclusions on 
the physical mechanisms of these effects. 


29175 Compositions and processes for the dispersing of oil spil- 
lages. Tennant, D.J.; Sheridan, G.P.; Steel, A.J. (to Lankro Chemi- 
cals Group Ltd.). US Patent 4,110,213. 29 Aug 1978. Filed date 28 
Nov 1976. 12p. 

The invention relates to processes for dispersing oil spillages 
using compositions prepared by on-site dilution of concentrates 
containing as emulsifying agent an aliphatic carboxylic acid polyox- 
yalkylene glycol monoester, as solvent an aryl or aliphatic dicarbox- 
ylic acid monohydric aliphatic alcohol ester, and as pour-point 
depressant an alkylene, or polyoxyalkylene, glycol monoalky] ether. 
These concentrates are physically and chemically stable to a wide 
range of temperatures, and may easily be diluted with water, expe- 
cially sea-water, immediately prior to application, without any risk 
of gellation or an unacceptable viscosity increase, to give a use 
composition. 


29176 Preventing contamination of the marine environment when 
washing sand plugs with a hydrocyclone installation. Ershov, V.P.; 
Mustafaev, A.M.; Gutman, B.M. (Azerb Inst of Pet and Chem, Az 
SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 43-48(1978). (In 
Russian). 

Problems of application of hydrocyclones to remove sand 
from the flushing fluids when washing sand plugs in oil wells in 
accordance with a closed cycle are considered. Diagrams of hydro- 
cyclone installations developed for this purpose and results of their 
industrial tests are presented. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 30466, 30485, 30491 


29177 (FE—3715-T1) Authority of the Department of Energy to 
regulate anticompetitive aspects of petroleum pipeline operations. 





JUNE 15, 1979 


Jones, W.K. (Columbia Univ., New York (USA). School of Law). 
30 Jun 1978. Contract EB-78-X-01-3715. 206p. Dep. NTIS, PC A10/ 
MF AOl. 

The role of pipelines in the petroleum industry and alleged 
anticompetitive practices and anticompetitive consequences are dis- 
cussed. Consideration is given to economies of scale leading to 
natural monopoly conditions, and data are presented on the degree 
of vertical intergration and concentration in the petroleum industry 
and in the pipeline segment. The authority of the ICC (and DOE as 
successor) under the Interstate Commerce Act is examined. The 
scope of ICC authority is delineated with respect to the common 
carrier status of petroleum pipelines and their involvement in inter- 
state commerce. The authority of the ICC (and DOE as successor) 
to enforce the Clayton Act, and in particular as it applies to mergers 
and joint ventures is discussed. The impact of the Department of 
Energy Organization Act on the allocation and performance of the 
previously described functions is considered. Particular attention is 
directed to the authority of the Federal Energy Regulatory Commis- 
sion and its relation to the authority of the Secretary (or his 
designee). The possible responses of DOE to alleged anticompetitive 
practices and anticompetitive consequences of petroleum pipeline 
operations are considered and the results of earlier discussions are 
summarized with respect to rates and charges; operating practices; 
construction practices; and ownership interests. 


29178 International law and superport development. Dawson, 
A.C. (Univ. of North Carolina, Chapel Hill). pp 1462- of Proceed- 
ings of Civil Engineering in the Oceans/III. Vol. I. New York, NY; 
American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

Superport development will occur within the framework of 
both international and state-federal law. International jurisdiction 
may resolve around the Territorial Sea Convention, the Continental 
Shelf Convention, or new law of the sea developments. Problems 
will be encountered in jurisdiction over persons and vessels, liability 
potential, and control of pollution. Voluntary agreements may be of 
some assistance in alleviating some problem areas. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 29177, 30407, 30798, 31271 


29179 Classification of flow conditions of gas and liquid mixtures 
by the method of main components. Shammazov, A.M.; Sultanov, 
N.F.; Sakharova, L.A. (Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 3, 37-39(1978). (In Russian). 

Application of the method of principal components to the 
classification of flow conditions of gas is investigated. The results of 
a division of structures by the method of the main components 
coincide with the data of visual observations. It is recommended to 
use this method to recognize flow structures of gas and liquid 
mixtures. 


29180 Determination of the temperature of the petroleum product 
in a pipe during cooling down under conditions of dependence of the 
temperature of the environment and heat transfer coefficient on time. 
Shirgazina, P.Z.; Tugunov, P.I.; Karimov, Z.F. (Ufa Pet Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 67-70(1978). (In 
Russian). 

Using an approximate integral method, the relation of depen- 
dence of the temperature of a liquid on time under the conditions of 
variable temperature of the environment and heat transfer coeffi- 
cient, following pipeline stoppage, is obtained. A comparison of the 
solution obtained with experimental results is presented. 


29181 Evaluation of pipeline reliability under conditions of brittle 
breakage caused by high pressures. Shakurov, N.G. Neft. Khoz.; No. 
11, 46-47(Nov 1977). (In Russian). 

An analysis is made by breakage mechanics methods of the 
possibility of evaluating the service life of pipelines when they 
exhibit brittle breakage. Formulas were obtained for computing the 
average arithmetical time value prior to breakage. An example is 
given of a computation for the case where the fissure has an elliptical 
form. 4 references. 


29182 Ways of reducing energy expenditure in the transportation 
of oil and gas in single-pipe collection systems. Kornilov, G.G.; 
Pelevin, L.A. Neft. Khoz.; No. 9, 49-53(Sep 1977). (In Russian). 

Recommendations are given for means of treating dual-phase 
gas—liquid flows which would reduce the energy required for gas 
and oil transport in single-pipeline collection systems. An examina- 
tion is made of using one of the proposed methods. An example of 
the savings derived from its use is indicated. 8 references, 2 figures, 2 
tables. 


PETROLEUM 3025 


29183 Computer computation of the optimal placement of slide 
valves in the linear section of oil pipelines. Samoilov, B.V. Neft. 
Khoz.; No. 9, 53-54(Sep 1977). (In Russian). 

An analysis is made of the optimal criteria in the problem of 
selecting oil pipelines and requirements for safety and environmental 
protection. An analytical formulation is given for the problem of 
optimal selection, and the process of solving that problem on a 
computer is described. 2 references. 


29184 Characteristics of operating pipelines. Gallyamov, A.K.; 
Armenskii, E.A.; Gimaev, R.G.; Mastobaev, B.N.; Shammazov, 
A.M. Neft. Khoz.; No. 4, 50-52(Apr 1977). (In Russian). 

The interval in pressure changes according to operational 
data for the Kamennyi Log—Perm oil pipeline was determined with 
the aid of the pattern identification method. This has made it possible 
to determine pressure changes in the operational process. 2 refer- 
ences, | table. 


29185 Experimental study of the interaction between pipelines 
and peat base in long-distance transport. Khiger, M.Sh.; Khairullin, 
F.G. Neft. Khoz.; No. 4, 52-56(Apr 1977). (In Russian). 

The processing of experimental data was used to construct 
empirical formulas for determining the coefficients of a cubic parab- 
ola that was proposed for describing the interactions between pipe- 
lines and peat base or bed. 4 references, 2 figures, 2 tables. 


29186 Surge analysis of pumped pipe networks. Fox, J.A. (Univ. 
of Leeds, Eng.). pp 145-154 of Pumps and compressors for offshore 
oil and gas. Bury St. Edmunds, Eng.; Institution of Mechanical 
Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

The paper describes a method of analyzing the transient 
behaviour of pumped pipe networks generated by pump speed 
changes. In particular, a novel analytical method of dealing with 
pumps fitted with reflux valves is presented. A method of dealing 
with the transient behaviour of pump stations is described. Line pack 
and lock-in due to valve closure in a pumped network are also 
described. 


29187 Ekonomika_ stroitel'stva  magistral’'nykh truboprovodov. 
(Economics of the construction of mains). Semenova, B.N. (ed.). 
Moscow, USSR; Nedra (1977). 421p. (In Russian). 

The basic problems in the economics and building gas, oil, 
and oil product pipelines are summarized and systematized. A brief 
presentation is given of general information on the development of 
pipeline constrution, the composition and parameters of installations 
under construction, the basic types of operations being carried out, 
and the technology being used. The characteristics are given for the 
organization and planning of construction. Essential information is 
given on cost formation and estimate documentation. The value and 
direction of technical progress are defined, and methods and charac- 
teristics are given for determining the annual economic benefits 
derived from introducing new technology into the industry. The 
reference manual is intended for engineering-technical personnel and 
planner-economists at construction, design and scientific organiza- 
tions engaged in problems dealing with economic and estimate- 
standard operations, the evaluation of economic benefits derived 
from capital and current expenditures for the construction of main 
pipelines. 4 figures, 160 tables. 


PROPERTIES 
REFER ALSO TO CITATION(S) 28834, 28849, 30954 


29188 (AED-CONF—77-491-033) Solution-spectroscopic meth- 
ods for the simultaneous multi-element analysis of lubricating oils. 
Ohls, K. (Hoesch Huettenwerke A.G., Dortmund (Germany, F.R.)). 
1977. 24p. (In German). (CONF-7710152—4). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From 4. meeting of the Deutsche Gesellschaft fuer 
mineraLoelwissenschaft und kohlechemie; Koeln, F.R. Germany (5 
Oct 1977). 

Portions of document are illegible. 

Emission spectroscopic techniques including the rotrode 
method in inert gas atmosphere and the inductively coupled plasma 
(ICP) emission spectrometry are described with respect to the ana- 
lytical tasks associated with wear research and problems of mainte- 
nance. In principle, both techniques are able to determine all ele- 
ments which can be detected by emission spectroscopy in a direct 
way and after ashing of the lubricating oil indirectly. The results of 
the rotrode method are compared with those determined by atomic 
absorption spectrometry. The rotrode is working in carbon dioxide 
atmosphere. The new technique of ICP emission spectrometry and 
the possibility to analyze the important elements from lubricating 
oils simultaneously is also described. The limit of detection in ICP 
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emission spectrometry is discussed. A comparison of analytical re- 
sults shows the information which can be given by analysis of a 
lubricating oil. 


29189 Fuel oil blending to improve pour reduction. Sweeney, 
W.M. (to Texaco Inc.). US Patent 4,127,138. 28 Nov 1978. Filed 
date 23 Nov 1977. 6p. 

A low pour point fuel oil composition is prepared from a 
major amount of a high pour point, low sulfur, waxy, residual fuel 
and a minor amount of low wax, low pour, residual fuel oil by 
adding thereto from 0.01 to 0.5% by weight of an oil soluble 
terpolymer such as vinyl acetate—ethylene—viny] chloride or allyl 
chloride having a number average molecular weight of about 4,000 
to about 70,000. The copolymer may be added either in a water— 
glycol emulsion or in a hydrocarbon to one of th blend components 
which has been heated to between about 25 to 150°C. In another 
aspect, this invention relates to a process for the pipeline transporta- 
tion of the low pour fuel oil compositions previously described. 


29190 Types of oils in sedimentary earth cover. Kontorovich, 
A.E.; Stasova, O.F. (Sibirskii Nauchno-Issledovatel’skii Inst. Geolo- 
gii, Geofiziki i Mineral’nogo Syr’'ya, Novosibirsk, USSR). Geol. 
Geofiz.; No. 8, 3-13(Aug 1978). (In Russian). 

A notion of the “oil type” has been given. Four oil types have 
been separated: "A’’--alkanic, paraphinic; ''B’’--alkanic, low-para- 
phinic; "C’’--cyclano-alkanic; ‘’D’ ‘--cyclanic. It is shown that the oils 
of the three first types are generated in the main zone of oil 
generation. ’’A” type oils are genetically related with the buried OV 
of the superior surfacial vegetation, while '"B” and dC” types are 
related with planctonogenic and benthonic OV from fossiliferous 
marine sediments. Several possible mechanisms of oil generation of 
"D” type are discussed. Their source could be uv of “raw” microoil 
contained in the deposits which had not “undergone” the main phase 
of oil generation. The latter hypothesis suggests that the "D” oil are 
generated as a result of uv differentiation at vertical migration from 
the principal zone of oil generation. There also exists a hypothesis 
that the specific features of DD” type oils are due to their being 
reworked in the hypergenetic zone. It is shown that the decisive role 
in the geochemical evolution of oil contained in the deposits belongs 
to geologic history of the basin, also to lithology and hydrogeology 
of the host rocks. 


29191 Surface tension of transformer oils and individual groups 
of hydrocarbons separated from them. Kuliev, P.Sh.; Efendiev, M.F.; 
Kuliev, F.A. (Azerb State Pedagog Inst, Az SSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 3, 49-51(1978). (In Russian). 

Using the similarity method, experimental data obtained when 
studying the surface tension of transformer oils and individual hy- 
drocarbon groups separated from them are generalized. For 35 
petroleum products a simple relation of dependence of surface 
tension on temperature is derived. It permits one to follow, with 
adequate accuracy, the temperature changes of surface tension. 


29192 Application of 4,4’ diamino-dipheny! in neutralizing pyro- 
lysis products after acidic purification. Aliev, D.A.; Shikhalizade, 
P.D.; Azaryaev, A.S. (Azerb Inst of Pet and Chem, Az SSR). Jzv. 
Vyssh, Uchebn. Zaved., Neft Gaz; No. 3, 52-54(1978). (In Russian). 

Results of investigations of the application of a benzidine 
indicator to establish the end of neutralization of acidic products of 
acidic purification of a broad crude aromatic fraction and of a 
stabilizer obtained from a light oil by the process of pyrolysis of the 
distillate raw material are presented. 


29193 Dependence of the character of wall temperature variation 
on heat flux density at low reynolds numbers and supercritical pres- 
sure. Mamedov, A.M.; Kalbaliev, F.1.; Babaev, F.K. (Azerb Inst of 
Pet and Chem, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 
55-58(1978). (In Russian). 

Results of an experimental investigation of heat emission of 
toluene and benzene at 400<Re< 10$sup 4$ and supercritical pres- 
sure are presented. It is found that the course of the curve of the 
dependence of the wall temperature on the heat flux t$sub w$=f(g) 
changes several times, this change being accompanied by an im- 
provement in heat emission. Depending on the values of mass 
velocities, flow direction and other factors, the slope of this curve at 
particular sectors becomes different. The general character of vari- 
ation of the wall temperature in accordance with this curve may be 
explained by the variation in the physical properties of the sub- 
stances in question. A supposition is also expressed that there is a 
different effect of free convection on heat emission during upcoming 
and downcoming flow of a liquid. 


29194 Experimental investigation of specific volumes of a ben- 
zene-toluene solution with a 50-50% molar composition. Akhundov, 
T.S.; Abdullaev, F.G.; Dzhabiev, Y. (Azerb Inst of Pet and Chem, 
Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 59-62(1978). 
(In Russian). 
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The investigation was carried out in the temperature range of 
298-723 K and the pressure range of 1-500 bar. The tests were 
carried out on an experimental setup working according to the 
method of a constant-volume piezometer. 


29195 Investigation of the possibility of estimation of the radiat- 
ing capacity of fuels by means of a radiation-calorimetric detector. 
Farzane, N.G.; Ilyasov, L.V.; Fel’dleifer, M.B. (Azerb Inst of Pet 
and Chem, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 3, 87- 
91(1978). (In Russian). 

A radiation-calorimetric detector designed on the basis of a 
flame temperature detector is described. The principle of operation 
of the detector is explained and a method of evaluation of the 
radiating capacity of fuels is described. Results of measurements of 
the radiating capacity of fuels by means of the radiation-calorimetric 
detector both for pure substances and for fuels are presented. The 
feasibility of the detector and of the method in application to jet 
engine fuels is confirmed. 


29196 Petroleum characteristics of the Chizhev Field in the 
Ukrainian SSR. Sabirova, G.V.; Bonar, A.E.; Bryanskaya, Z.K.; 
Porekina, S.T. Khim. Tekhnol. Topliv Masel; No. 3, 3-6(1978). (In 
Russian). 

The chemical composition and physico-chemical properties 
are listed for petroleum of the Chizhev field, selected from four 
wells in the Vizei layer of the Lower Carboniferous. Recommenda- 
tions are made for grading the petroleum from the Chizhev field, 
and particularly with respect to the separate collection of petroleum 
from well 20 and its utilization. 


29197 Stability of water—petroleum emulsions. Mansurov, R.L.; 
Ruchkina, R.M.; Pozdnyshev, G.N. Neft. Khoz.; No. 9, 41-43(Sep 
1977). (In Russian). 

A generalized criterion is offered for the emulsifibility of oils 
that accounts for the relative stock of various components included 
in the composition of stabilizing coatings of water—oil emulsions. A 
concise functional connection was shown to exist between the stabil- 
ity of commercial emulsions, expressed through reagent consump- 
tion, and the parameter that characterizes the emulsifibility of oils. 5 
references. 


29198 Gas-formed petroleum hydrates. Ershov, B.N. Neft. Khoz.; 
No. 9, 48-49(Sep 1977). (In Russian). 

The formation of petroleum hydrates by the action of gas was 
examined on an experimental apparatus at the Krasnodar Petroleum- 
Gas Production Plant. The use of excess water for forming hydrates 
was found to be inadvisable because of the low degree of gas 
saturation in the solid phase and the large consumption of water. 3 
references, 2 figures. 


29199 Distribution characteristics of hydrogen sulfide in petro- 
leum gases and its formation in the eastern Russian platform. Valitov, 
N.B. Geol. Nefti Gaza; No. 5, 53-58(May 1977). (In Russian). 

Hydrogen sulfide present in petroleum and gas-petroleum 
fields of the eastern Russian platform is divided into two types: 
dissolved and free. The first type is found in by-product petroleum 
gases, and the second is characteristic of gas caprocks of petroleum 
and purely gas deposits. 2 tables, 1 figure, 10 references. 


29200 Hydrogas-biochemical studies in the Upper Kamsk depres- 
sion. Aronskii, D.I.; Saidakovskii, L.Ya. Geol. Nefti Gaza; No. 5, 63- 
65(May 1977). (In Russian). 

Considerable contrasting abnormalities were found with re- 
spect to gas, bacterial, and hydrochemical properties in the Vyatsk 
and Kyrykmassk oil fields and the adjoining survey area to the 
north. | figure, 3 references. 


29201 Modeling the process of mixing stratal and flushing fluid 
in the desalination of petroleum. Loginov, V.I. Neft. Khoz.; No. 4, 48- 
50(Apr 1977). (In Russian). 

An examination was made of the problem of mathematically 
modeling the process of mixing stratal and flushing fluid in the 
desalination of petroleum. 9 references, | figure. 


29202 Identification of novel (17 AH)-hopanes in shales, coals, 
lignites, sediments, and petroleum. Van Dorsselaer, A.; Albrecht, P.; 
Ourisson, G. Bull. Soc. Chim. Fr.; No. 1-2, 165-170(Jan 1977). 

Various triterpanes of the (17 AH)-hopane series (C27-—C3s) 
and of the moretane series (C29-—C3:) were identified as significant, 
ubiquitous constituents of the alkane fraction of geological sources 
such as petroleums, oil shales, coals, lignites, and other sediments. 
These compounds have never been detected in biological material. 
Experimental evidence suggests that they were formed in the geo- 
logical environment by degradation and isomerization of Css precur- 
sors of the (17bh)-hopane series which occur in various microorgan- 
isms. Variations which occur in the relative distributions of these 
compounds could eventually be useful in developing correlations 
between crude oils or between crude oils and their source rocks. 
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29203 Study of oils from the new Western Kazakhstan fields. 
Koryabina, N.M.; Kotova, A.V. (Akademy of Sciences, Kazakh 
SSR, Alma-Ata, USSR). Khim. Tekhnol. Topliv Masel; No. 12, 3- 
5(1977). (In Russian). 

A study was made of the physico-chemical and technological 
characteristics of new oils from Western Kazakhstan (the Zhanatalap 
and Pustyn fields). The properties of the fuel and oily fractions and 
residues are given at variables depths of selection. Recommendations 
are made for the processing of the indicated oils and the utilization 
of the individual fractions. 5 references, 6 tables. 


COMBUSTION 
REFER ALSO TO CITATION(S) 28997, 31247 


29204 Certain features of drop combustion of water—fuel emul- 
sions in diesels. Lebedev, O.N. Fiz. Goreniya Vzryva; 14: No. 2, 142- 
145(1978). (In Russian). 

Drops of an emulsified diesel fuel obtained with the aid of 
diesel spray burners were shown to consist of fuel particles within 
which there is a large number of water inclusions moving about 
chaotically. The dimensions of the latter fluctuate from 1 to 3 mkm 
and are practically independent of the dispersion conditions. It 
follows from the cinemagrams that “microexplosions” take place in 
the emulsion drops produced by the fuel diesel apparatus. A relation- 
ship was obtained between the combustion time of the emulsion 
drops and the pure fuel and the weight content of moisture in the 
fuel. 7 references, 4 figures. 


29205 Industrial combustion as an aid in environmental protec- 
tion. Meurer, J.D. Industriefeuerung; No. 10, 70-73(1977). (In 
German). 

The article describes the spectrum of effects of an organome- 
tallic-based additive for heating fuel oils. It gives a short survey of 
the physical and chemical facts responsible for these effects. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 29020, 29743, 30448, 30493 


29206 (ER—78-10393) USSR: development of the gas industry. 
A research paper. (National Foreign Assessment Center (CIA), 
Washington, DC (USA)). Jul 1978. 92p. CIA, National Foreign 
Assessment Center, Washington, DC $17.00 

An analysis of the Soviet gas industry is presented. It is 
concluded that Soviet natural gas production will continue to grow 
rapidly and to provide the USSR with a growing source of energy 
for domestic use or export through the 1980s and that development 
through the 1980s will focus on West Siberia. Several persistent 
problems will confront the Soviet gas industry in the next decade, 
restraining growth in output and raising costs of gas extraction and 
transport. Natural gas will not prove a panacea for Soviet energy 
problems caused by a future decline in oil production. 


29207 (SIND-PM—1978-4) Introduction of natural gas in 
Sweden. (Statens Industriverk, Stockholm (Sweden)). 1978. 54p. (In 
Norwegian and Swedish). Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 


A survey of the effects of a Swedish natural gas projects on 
the industrial life and the employment is given. The investment cost 
for such a project is also given an account for 


RESERVES 


REFER ALSO TO CITATION(S) 28874, 28876, 29021, 29557, 
29749, 30374, 30375 


29208 (METC/SP—78/6(Vol.2), pp 73-87) Practical approach 
to evaluating shale hydrocarbon potential. ‘Smith, E.C. Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 


This paper reviews past coring, analyses, logging, stimula- 
tions and testing, and recommends a practical structure for future 
work. Based on the results to date, reduced well logging and testing 
in future research should be encouraged. However, several new 
logging devices should be assessed. Finally, it is suggested that 
future studies generate production data as soon as possible after wells 
are stimulated (at the expense of time-consuming testing programs). 
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29209 (USGS-OFR—78-188) Natural gas: a perspective on re- 
source availability. Masters, C.D. (Geological Survey, Reston, VA 
(USA)). 1978. 18p. (CONF-7710103—2). Geological Survey, Reston, 
VA. 


From Society of Petroleum Engineers meeting; Pittsburgh, 
PA, USA (27 Oct 1977). 

An overview of natural gas availability is presented. Discus- 
sions are included on U.S. gas fields, prospective gas areas, natural 
gas resources, natural gas wells, gas reserves added, geopressured 
reservoirs, black shales, sandstones, and continental shelf surveys. 


D) 


29210 Future availability of natural gas. Gundermann, H.P. 
(Mobil Oil A.G., Hamburg (Germany, F.R.)). Oel; 16: No. 5, 134- 
139(May 1978). (In German). 

From Annal meeting of the DVGW; Bremen, Germany, F.R. 
(9 - 11 May 1978). 

Notwithstanding its sizeable reserves of natural gas, this coun- 
try can hardly hope, in the long run, to cover more than between 22 
and 25% of its gas requirements from domestic production. So it is 
only natural that the parties concerned show a lively interest in the 
possibilities of obtaining natural gas by way of foreign trade. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 29025, 29028, 29029, 29030, 
29031, 29034, 29035, 29036, 29039, 29042, 29043, 29044, 29045, 
29046, 29047, 29048, 29051, 29052, 29055, 29260, 29747, 29750, 
29759, 29779, 29780, 29827, 29829, 29830, 30272 


29211 (CONF-771153—P2, pp ED.1-ED.6) Compressured-geo- 
thermal test of the EDNA Delcambre No. 1 well, Vermilion Parish, 
Louisiana, Osborn, B. (OHRW Engineering, Bryan, TX). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Experience reopening a geopressured natural gas well is 
reviewed. Problems with loss of pressure, sampling, personnel expe- 
rience, and gas recovery are mentioned. (MHR) 


29212 (CONF-771153—P2, pp ED.41-ED.66) Chemical analysis 
of gas dissolved in geothermal waters in a South Louisiana well. 
Karkalits, O.C.; Hankins, B.E. (McNeese State Univ., Lake Charles, 
LA). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Experimental evidence regarding the degree of saturation of 
natural gas is presented. The experimental method is outlined and 
the problems are mentioned. Methane solubility data are presented. 
It is pointed out that the solubility of methane in saline waters, 
containing 11 to 14% total dissolved solids, is reduced by 30 to 50% 
over that which it would have had in pure water at reservoir 
conditions. (MHR) 


29213 (METC/SP—78/6(Vol.2), pp 15-45) Characterization 
and resource assessment of the Devonian shales in the Appalachian and 
Illinois Basin. Zielinski, R.E.; Nance, S.W.; Seabaugh, P.W.; Larson, 
R.J. (Monsanto Research Corp., Miamisburg, OH). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 


Cored shale samples from five Illinois Basin wells and six 
Appalachian Basin wells have provided data for biostratigraphic 
studies and geochemical analyses. Fuel yields were determined using 
organic carbon content, core gas analyses, and pyrolysis yields. 
There are rapid alterations from rich to lean shale in many of the 
wells. Geochemical studies indicate that the gas is not uniformly 
distributed but primarily sourced and retained in thin organic-rich 
zones. Biofacies studies suggest these zones were deposited in a 
restricted marine environment. The Illinois Basin shales are organi- 
cally rich; the organic material is primarily composed of algal, 
amorphous, and herbaceous material. These shales have a significant 
hydrocarbon producing potential. The characteristics of the Appala- 
chian Basin shales vary regionally. The content of non-marine 
(woody, coaly) organic debris increases in a southerly direction. The 
VA-1 shales were almost entirely deposited within a nonmarine 
environment. The Appalachian Basin shales are less rich in organic 
material than the Illinois Basin shales. The Appalachian Basin shales 
are at the initial stages of thermal maturation required for significant 
hydrocarbon generation. Inorganic geochemical analyses results sug- 
gest relationships between the organic carbon content and elemental 
distribution of the shales. The shale organic carbon content was 
compared to the concentration of uranium and the ratios of urani- 
um/thorium, vanadium/nickel, and uranium:thorium/ 
vanadium:nickel. The illite concentration generally exceeds 50% of 
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the clay minerals. Chlorite, kaolinite, and quartz are the dominant 
secondary minerals. 


29214 (METC/SP—78/6(Vol.2), pp 55-72) Eastern Interior au- 
lacogen and its relation to Devonian shale-gas production. Harris, 
L.D. Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 


The Rome trough appears to be a part of a much larger 
graben structure, the Eastern Interior au!acogen, extending from the 
Mississippi embayment northeast to Pennsylvania. During the early 
development stage of the Rome trough, in Cambrian and Early 
Ordovician time, movement along the border faults and sedimenta- 
tion were concurrent, producing great changes in thickness of sedi- 
ment from fault block to fault block within the trough. During the 
Middle and Late Ordovician, the border faults had limited recurrent 
movement, consequently the basin tended to change shape from a 
nearly vertical graben to a narrow canoe-shaped basin. Regional 
downwarping in the Silurian produced a broader oval basin. Isopach 
data indicate that Silurian sediments accumulated in a lense-like mass 
with the thickest part centered over the trough. Isopach data for 
Devonian and Mississippian strata show that subsidence of the 
trough had little effect on the distribution of these rocks. However, 
small recurrent movements along the border faults of the trough 
apparenty occurred during and after deposition of these middle 
Paleozoic strata. A comparison of the geographic distribution of the 
Big Sandy gasfield to the trend of the bordering faults of the trough 
indicates a relation between the occurrence of fractured reservoirs 
and fault trends. This relation is particularly noticeable with respect 
to the more recent extensions of the field in west-central West 
Virginia. 

29215 (METC/SP—78/6(Vol.2), pp 111-120) Seismic analysis 
of the Cottageville fieid. Sundheimer, G. (Monsanto Research Corp., 
Miamisburg, OH). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 

USA (16 Oct 1978). 


The production over the steeply dipping region indicates that 
basement structure and fracturing in the Devonian shales are related. 
However, since the steeply dipping region accounts for a little less 
than half of the production, other factors must also be present. This 
is further established by the different production trends seen for the 
steeply dipping and synclinal regions. The nature of the other factors 
leading to shale fractures is as yet undetermined and will be the 
object of future study. 


29216 (NVO—0655-07) Western Gas Sands Project. Quarterly 
basin activities report. (CER Corp., Las Vegas, NV (USA)). 31 Oct 
1978. Contract EY-76-C-08-0655. 61p. Dep. NTIS, PC A04/MF 
AOl. 


This quarterly basin activities report is a summation of three 
months drilling and testing activities in the primary study areas of 
the WGSP; these include the Greater Green River Basin, the North- 
ern Great Plains Province, the Piceance Basin, and the Uinta Basin. 
Additional low permeability sandstone areas are listed and located 
geographically. Activities in each primary study area are summa- 
rized under core program and dilling activity. (JRD) 


29217 (ORO—5205-9) Characterization and analysis of Devon- 
ian shales as related to release of gaseous hydrocarbons. Quarterly 
technical progress report, October—December 1978. Kalyoncu, R.S.; 
Snyder, M.J. (Battelle Columbus Labs., OH (USA)). 15 Jan 1979. 
Contract EY-76-C-5205. 287p. Dep. NTIS, PC A13/MF AO1. 

The characterization data obtained during the period October 
through December 1978 are described. One well in Allegany 
County, New York, was sampled in September 1978. A total of 412 
samples were collected from the Allegany County, New York well 
(165 for Battelle and 247 for other DOE/MERC contractors). Two 
other wells, namely in Wetzel County, West Virginia and Johnson 
County, Kentucky, were cored during the last quarter of 1978. A 
total of 109 samples were obtained from the Wetzel County, West 
Virginia well (46 samples for Battelle and 63 samples for other 
DOE/MERC contractors). The samples were obtained from depths 
of 6100 to 6635 feet. Characterization data on I-2 (EGSP Ind. No. 2), 
Clark County, Indiana, and Y-1 (EGSP New York No. 1), Allegany 
County, New York wells are reported and discussed. Analysis of the 
hydrocarbon gases in Y-1 samples indicates that the longer chain 
hydrocarbon gases (ethane, propane, butane) in these shales are 
significantly higher than in the previous wells studied. The Indiana 
well (I-2) shows surprisingly high carbon contents compared with 
the hydrocarbon gas contents. The carbon contents of the Y-1 
(Allegany County, New York) well, on the other hand, are some- 
what lower than would be predicted from the hydrocarbon gas 
contents. Among the physical properties, the I-2 well generally 
exhibits lower density values than previously studied shales. 
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29218 (TID—29341) Quarterly progress report, July—Septem- 
ber 1978. Shumaker, R.C.; de Wys, J.N.; Dixon, J.M.; Evans, M.A.; 
Kirk, K.G.; Lee, K.D.; Long, B.R.; Rauch, H.W.; Ruotsala, J.E.; 
Wilson, T.H. (West Virginia Univ., Morgantown (USA). Dept. of 
Geology and Geography). 1978. Contract EY-76-C-05-5194. 23p. 
Dep. NTIS, PC A02/MF AO1. 

Activities are reported in programs to collect, compile, and 
analyze geological data and prepare geological structure maps for 
eastern Kentucky and western West Virginia. Efforts to determine if 
structural types and styles and surface lineations for productive areas 
of black shales differ from those in nonproductive areas are summa- 
rized. Work is also reported and devoted to identification and 
definition of those geologic parameters that control - production 
from the shales. Studies to determine the feasibility of using shallow 
penetration resistivity and seismic surveys to detect near surface 
faults and fractures and demonstrate their relationship to lineations 
observed on airborne imagery are reported. Studies are also reported 
on the relations between groundwater movement and shale gas 
productivity and on methods for selecting areas for drilling shale 
wells that have a potential for gas production. 


29219 (TID—29369) Quarterly progress report, October—De- 
cember 1978. Shumaker, R.C.; de Wys, J.N.; Dixon, J.M.; Evans, 
M.A.; Kirk, K.G.; Lee, K.D.; Long, B.R.; Rauch, H.W.; Ruotsala, 
J.E.; Wilson, T.H. (West Virginia Univ., Morgantown (USA). Dept. 
of Geology and Geography). 1978. Contract EY-76--05-5194. 28p. 
Dep. NTIS, PC A03/MF AOl1. 

Activities are reported in programs to collect, compile, and 
analyze geological data and prepare geological structure maps for 
eastern Kentucky and western West Virginia. Efforts to determine if 
structural types and styles and surface lineations for productive areas 
of black shales differ from those in nonproductive areas are summa- 
rized. Work is also reported and devoted to identification and 
definition of those geologic parameters that control go production 
from the shales. Studies to determine the feasibility of using shallow 
penetration resistivity and seismic surveys to detect near surface 
faults and fractures and demonstrate their relationship to lineations 
observed on airborne imagery are reported. Studies are also reported 
on the relations between groundwater movement and shale gas 
productivity and on methods for selecting areas for drilling shale 
wells that have a potential for gas production. 


29220 (TID—29376) Shale characterization and resource ap- 
praisal of the Devonian black shales of the Appalachian basin. Quar- 
terly report, October—December 1978. (Geological Survey, Reston, 
VA (USA)). 1978. Contract EX-76-C-01-2287. 4p. Dep. NTIS, PC 
A02/MF AOl1. 

Activities are reported in a program designed to characterize 
the gas-productive and potentially gas-productive brown and black 
carbonaceous shales and related rocks of Middle and Late Devonian 
age in the Appalachian basin using data developed in the strati- 
graphy, structure, mineralogy, paleontology, geochemistry, geo- 
physics, and hydrocarbon productivity of these rocks; to develop a 
comprehensive paleogeographic model of the basin of accumulation 
and the environment of deposition for the Devonian shales and 
related rocks; to assist the Department of Energy's Morgantown 
Energy Technology Center by monitoring and coordinating efforts 
of other Eastern Gas Shales Project cooperators in stratigraphic 
studies; to respond to specific requests by METC to data germaine 
to the shale characterization study; to develop a data system capable 
of storing for retrieval the many diverse data generated in the EGS 
project in the Appalachian basin; and to make a resource appraisal of 
the energy potential of the Devonian brown and black shales in the 
Appalachian basin. 


29221 Significance of migration in gas deposit formation in the 
western part of Chu-Sarysu syneclise. Sinitsyn, F.E.; Karpov, V.L; 
Filip'ev, G.P. (All-Union Pet Sci Res Inst of Geol Explor, USSR). 
Geol. Nefti Gaza; No. 6, 37-40(Jun 1978). (In Russian). 

Based on an analysis of the history of the geological develop- 
ment, problems of migration and formation of gas deposits are 
considered. It is found that lateral migration is accompanied by 
differentiation of the gas mixture, and vertical displacement of 
hydrocarbons contributes in some cases to the appearance of lead 
sulfides in fault zones. 


29222 Gas prospects of Maikop and Khadum reservoirs in south- 
western Stavropol Territory. Avvakumov, A.N.; Voinov, Ya.P.; Ne- 
lepov, V.N.; Shul’gina, O.S. (North Caucas Sci Res Inst of Nat Gas, 
USSR). Geol. Nefti Gaza; No. 6, 50-54(Jun 1978). (In Russian). 

The tectonic structure of the Nevinnomyssk-Rodnikovo dis- 
trict of Stavropol Territory, gas occurrences from drilled structural 
and exploratory wells, the cross section of Khadum and Maikop 
sedimentary rocks and the prospects of the search for gas deposits in 
them are considered. Confirmation of commercial gas potential of 
the Khadum and Maikop sedimentary rocks in this area changes the 
opinion about the prospects of the South-Western part of Stavropol 
Territory. 
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29223 New data on the gas saturation of the lower paleozoic 
deposits of the western Siberian platform. Gudzenko, V.T.; Tokarev, 
K.P.; Tokareva, T.V.; Vasil’ev, V.G.; Kraevskii, V.I. Sov. Geol; No. 
11, 112-120(1978). (In Russian). 

Results are given for gasometric studies of the core of struc- 
tural wells of the upper Tokhom uplift. The concentration of hydro- 
carbon gases in wells located in the anticline and near-anti-cline 
sectors of the uplift was found to be greater than in wells drilled on 
the periphery. An identification is made of reference gasometric 
horizons in which gas abnormalities in methane and heavy hydrocar- 
bons occur. Recommendations are given for dealing with the geo- 
chemical anomalies. 10 references, 2 figures, 4 tables. 


29224 Effectiveness of gas exploration in the Pre-Caspian trough. 
Kalamkarov, L.V. Gazov. Prom-st.; No. 12-16(Jun 1977). (In 
Russian). 

Ways are indicated for improving gas exploratory-survey 
operations in the northeastern district of the Pre-Caspian trough, 
bordering the territory of the Orenburg gas condensate field. Princi- 
ples for combining geophysical methods and drilling are developed. 
2 figures, 1 table. 


29225 New gas condensate deposits of the Pre-Caspian trough. 
Serebryakov, O.I.; Rykovskii, V.D. Gazov. Prom-st.; No. 6, 16-18(Jun 
1977). (In Russian). 

Numerous gas, gas condensate, and oil deposits have been 
identified in the Pre-Caspian trough. Gas condensate flows from 
carboniferous deposits in the western section of the trough have 
been obtained in recent years. These deposits have been characteris- 
tic of carbonate deposits. The gases primarily consist of methane and 
heavy hydrocarbons. They are similar in composition to byproduct 
gases of oil fields. The condensate is low in sulfur and paraffin. The 
benzene fraction is not less than 50%. Alkanes are the predominant 
group. The extent of the condensates’ geochemical conversion is 
insignificant. 4 references, 1 figure, 2 tables. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 29071, 29077, 29095, 29098, 
29099, 29100, 29116, 29125, 29260, 29267, 30932, 31023, 31135 


29226 Removal of H2S and/or CO. from a light hydrocarbon 
stream by use of gas permeable membrane. Cooley, T.E.; Coady, A.B. 
US Patent 4,130,403. 19 Dec 1978. Filed date 3 Aug 1977. 16p. 

A method for removing H2S and CO, from a natural gas 
stream involves the employment of a dried cellulose ester membrane 
having a permeability for H2S and CO: of at least 10°% A gas 
permeation process may also be used to produce a CO: rich stream 
from gas in gas reservoirs which contain a large amount of CO2. The 
produced rich COz stream may then be used in flooding processes 
for enchanced oil recovery. 


29227 Poisoning and regeneration of claus alumina catalysts. 
George, Z.M. (Alberta Research Council, Edmonton). Can. J. 
Chem. Eng.; 56: No. 6, 711-715(Dec 1978). 

Samples of poisoned alumina catalysts obtained from Claus 
sulfur recovery plants in Alberta have been regenerated. Poisoned 
catalysts had SOQ, /sup =/, NOs, sulfur and carbon deposits, 
discoloration, and low surface areas. Whereas the Claus catalytic 
activity of the poisoned catalysts varied widely, regeneration uni- 
formly enhanced the catalytic activity to the same level as fresh 
alumina. The activity comparisons were made under conditions 
similar to those of a third Claus converter of low partial pressures of 
H2S and SO: and high partial pressure of H2O, where maximum 
catalytic activity is required to promote Claus reaction. 3 figures, 3 
tables. 


29228 Reservoir depletion calculations for gas condensates using 
extended analyses in the Peng—Robinson equation of state. Firooza- 
badi, A.; Hekim, Y.; Katz, D.L. (Univ. of Michigan, Ann Arbor). 
Can. J. Chem. Eng.; 56: No. 5, 610-615(Oct 1978). 

The Peng—Robinson—AGA computer program was applied 
to predicting liquid yields in flash and stepwise depletion calcula- 
tions. Prior tests of the validity of the program were based on 
agreement between bubble and dew point pressures and equilibrium 
constants. Here, the liquid yields under retrograde conditions were 
compared with only a moderate degree of agreement. The need for 
accurate extended analyses of condensate systems as well as the 
documentation of an accurate characterization of the cuts is empha- 
sized. 8 tables. 


29229 CO, elimination from pressurized natural gas by adsorp- 
tion on molecular sieves. Hedden, K.; Mark, F.E.; Rao, B.R. (Karls- 
ruhe Univ. (TH) (Germany, F.R.). Engler-Bunte-Institut). Chem.- 
Ing.-Tech.; 50: No. 4, 311(Apr 1978). (In German). 
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29230 Solutions for drilling subsaline layers. Konovalov, E.A.; 
Zakharov, A.P. Gazov. Prom-st.; No. 3, 18-20(Mar 1978). (In Rus- 
sian). 

A brief description is given for a drilling operations area. An 
examination is made of shortcomings in flushing fluids used for 
drilling subsaline layers, and ways of eliminating those shortcomings 
are indicated. Substantiation is offered for the effective use of highly 
mineralized invert emulsion solutions. Results are given for experi- 
mental studies of nonclay highly mineralized silicate—calcium solu- 
tions. 1 table. 


29231 Hermetic sealing of boreholes. Savkiv, B.P. Gazov. Prom- 
st.; No. 3, 20-23(Mar 1978). (In Russian). 

An analysis is given of the causes of gas leakage in pipes in 
deep boreholes. A method is proposed for determining breaks in 
hermetically sealed pipes. 2 figures. 


29232 Ejection unit for low temperature separation machines. 
Mikhnevich, L.I.; Kashchitskii, Yu.A.; Stolyarov, A.A.; Chelikidi, 
G.V. Gazov. Prom-st.; No. 3, 25-27(Mar 1978). (In Russian). 

An examination is made of the prospective use of ejectors in 
the gas industry. A technical description is given of a natural gas 
ejection and reduction unit for industrial equipment with an im- 
proved gas ejector. 1 figure. 


29233 Analysis of the corrosive state of total gas preparation 
equipment at the Orenburg field. Krivosheev, V.F.; Ivanov, V.I. 
Gazov. Prom-st.; No. 3, 28-30(Mar 1978). (In Russian). 

An analysis is made of the corrosive state of the primary and 
auxiliary technological equipment of total gas preparation devices on 
the basis of operational data. The need to develop measures to 
protect the auxiliary technological equipment from corrosion is 
demonstrated. 


29234 Cold losses in industrial total gas preparation equipment 
with a pipe air compressor. Tverdokhlebov, V.I.; Eremenko, V.I.; 
Bosov, G.P. Gazov. Prom-st.; No. 3, 39-40(Mar 1978). (In Russian). 

Data are presented on the temperature conditions of total gas 
preparation equipment for the summer and winter seasons. An 
examination is made of the effect that cold losses to the environment 
has on the operation of the air compressor. | table. 


29235 Evaluation of the foam-forming properties of surfactants. 
Chashkin, Yu.G.; Ternavskii, N.I.; Kiril'chenko, N.E. Gazov. Prom- 
st.; No. 3, 47(Mar 1978). (In Russian). 

Results are given for laboratory tests on the connection 
between the colloidal-chemical properties of surfactants and their 
foam-forming capability. The hydrophilic—lipophilic balance (HLB) 
of foaming agents was shown to be a measure of their activity. The 
use of the HLB system in selecting a foaming agent for removing 
fluid from boreholes will make it possible to analyze quickly the 
suitability of any particular surfactant for specific conditions. The 
maximum foam-forming properties of surfactants in the HLB range 
is equal to 9 to 15 conventional units. 2 references, 1 table. 


29236 Studies of the Orenburg field wells. Zakirov, S.N.; Povar- 
enko, O.A.; Khvan, G.D. Gazov. Prom-st.; No. 1, 48-50(Jan 1978). (In 
Russian). 

A method is proposed for interpreting research data which 
makes it possible to obtain parameters of the equivalent seam—well 
system. The method was tested on a hypothetical well and a well of 
the Orenburg field. In particular, the method makes it possible to 
determine the size of the mouth pressure by measuring the seam 
pressure and well output. Good agreement was obtained between 
the computed and actual values of well mouth pressure. 2 references, 
2 tables. 


- Actual results of field natural gas treatment. Drewniok, 
(Gewerkschaften Brigitta und Elwerath, 
Sebistedssheoaninaeanel m.b.H., Hannover (Germany, F.R.)); 
Huber, D.H. (Wintershall A.G. Erdoelwerke, Barnstorf (Germany, 
F.R.)). Erdoel-Erdgas Z.; 94: No. 10, 357-362(1978). (In German). 
From 26. general meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Berlin, Germany, 
F.R. (4 - 6 Oct 1978). 

Along with the exploration of new gas reservoirs and the 
development of producing systems existing dehydration techniques 
have been continuously improved and made available for a wider 
and more flexible range of application. Conventional dehydration 
methods had to be adapted to the new situation in natural gas 
discoveries. This applies in particular to the drying of both sour gas 
and other gases containing impurities not encountered before. The 
new problems to cope with involve the employment of proper 
materials and their special treatment. New laws and regulations, 
guidelines, and standards providing also for tightened restrictions 
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with regard to environmental protection have all had an impact 
upon the designing of dehydration facilities. The consequential meas- 
ures to be taken implicate higher costs, something that has been tried 
to compensate by continous efforts for a optimization in the con- 
struction and operation of such installations and an increased 
automatization. 


29238 Liquefaction and merchandising of offshore natural gas. 
Backhaus, H.W. (LGA Gastechnik G.m.b.H., Remagen (Germany, 
F.R.)). Erdoel-Erdgas Z.; 94: No. 10, 372-377(1978). (In German). 

The liquefaction of offshore natural gas is a relatively new 
technology, and years of intensive research and development indi- 
cate that it is now feasible. But problems can occur in the phase of 
merchandising the cryogenic liquid. In this context, the necessary 
steps start with the intermediate product storage which maybe 
integrated in the liquefaction platform, or which possibly has to be 
on an external structure. The product transfer from the platform to 
the exporting tanker is another problem area. The paper deals with 
the principle design features of the liquefaction plant’s supporting 
structure (barge, semisubmersible or fixed platform). Special empha- 
size is given to the technical, the operational and the economic 
aspects of the product transfer from the offshore liquefaction site to 
the coastal terminal and these considerations are summarized under 
the heading merchandising. 


29239 Apparatus for computer estimation of the mouth param- 
eters of a gas well. Gergedava, Sh.K.; Podreshetnikov, V.A.; Slobod- 
nik, F.V. Gazov. Prom-st.; No. 6, 22-25(Jun 1977). (In Russian). 

A discussion is offered of the operation principles of the 
instrument “Ispytatel” /’’Testor’’/, produced by the “Soyuzgazavto- 
matika” production association as well as operational methods and 
test results for the purpose of estimating total gas yield, temperature 
and pressure at the well’s mouth. 2 figures, 1 table. 


29240 Mouth equipment for high yield wells of gas fields. Veliev, 
T.K.; Geidarov, F.G.; Avvasova, S.A.; Osipova, S.M. Gazov. Prom- 
st.; No. 6, 25-27(Jun 1977). (In Russian). 

A description is given of block designed equipment intended 
for equipping the mouth of gas wells. It satisfied all operational 
requirements in the cold zone. The equipment underwent successful 
industrial tests and is recommended for series production. 3 figures. 


29241 Experimental modeling of gas yield in the northern fields 
of the Tyumen Oblast. Bachurin, A.K.; Ovchinnikov, S.I. Gazoyv. 
Prom-st.; No. 6, 36-38(Jun 1977). (In Russian). 

Results are given for studies of the possible gas yields from 
pay strata of gas fields. Gas yield was studied in core samples, both 
in a gas and resilient water pressure model system. Gas yield in the 
nonaqueous recovery of gas depends on the initial gas saturation of 
the seam. The magnitude of the depression cone must be decreased 
in order to increase gas yield and postpone the flushing times of the 
wells. 3 figures, 1 table. 


29242 Industrial—hydrogeological characteristics of water in the 
Orenburg Field. Kortsenshtein, V.N.; Zhabrev, I.P.; Uchastkin, 
Yu.V.; Alekseeva, I.V. Gazov. Prom-st.; No. 6, 38-41(Jun 1977). (In 
Russian). 

An examination is made of the industrial hydrogeological 
conditions of the Orenburg Field in connection with the beginning 
of its development. Features of pay dirt water manifestation are 
demonstrated, genetic types of water brought out by gas flow are 
described, and methods are suggested for processing hydrogeologi- 
cal information. 3 references, 2 figures, 1 table. 


29243 Stratification and movement of water in worked gas depos- 
its. Kozlov, A.L.; Terdovidov, A.S.; Chupis, N.E.; Tereshchenko, 
V.A. Gazov. Prom-st.; No. 6, 42-45(Jun 1977). (In Russian). 

The waters which flood worked gas deposits can be divided 
into two basic categories: natural and technical. The natural waters, 
in turn are divided into seven types whose stratification and move- 
ment into a deposit varies. Control over gas deposit flooding is done 
by two methods: the industrial—geological and the industrial— 
geophysical. An analysis of sources and flooding conditions make it 
possible to compile an integral picture of the state and characteristics 
of the latter, and to allow one to develop measures for improving the 
productivity of wells and prolong their operation. 10 references. 


29244 Gas hydrogen sulfide corrosion of plugging cement. Dan- 
yushevskii, V.S.; Tarnavskii, A.P. Gazov. Prom-st.; No. 6, 46-48(Jun 
1977). (In Russian). 

Results are given for tests of the effect of hydrogen sulfide- 
containing natural gas on the stone of hardened plugging coment. 
The mechanism of the corrosion process is analyzed. 1 figure, 2 
tables. 


29245 Estimation of aqueous condensate mineralization. Lu- 
byanskaya, M.G. Gazov. Prom-st.; No. 6, 48-49(Jun 1977). (In Rus- 
sian). 
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An examination is made of problems in the mineral composi- 
tion of aqueous condensate. A graphic relationship is determined 
between the mineralization of the condensate and the content of 
chlorine and hydrocarbonate ions. 2 figures. 


29246 Absorption control when drilling with sharply falling stra- 
tal pressures. Diyak, I.V.; Osinchuk, Z.P.; Yakovlev, V.A. Gazov. 
Prom-st.; No. 4, 14-16(Apr 1977). (In Russian). 

The use of lightened perlite—cement and non-cement diaba- 
sosilicate and andesito—silicate mixtures was shown to be effective 
in controlling absorption when boreholes are being drilled under 
conditions of sharply falling stratal pressures. Formula are given for 
these plugging compounds, as well as the sealing mechanism of 
absorbing horizons, and a description is given of their tested use in 
wells of the Shebelin and other fields of the Ukrgazprom association. 


29247 Effect of moisture and carbon dioxide on the process of 
removing mercaptans from natural gas by molecular sieves. Nabutovs- 
kii, Z.A. Gazov. Prom-st.; No. 4, 18-20(Apr 1977). (In Russian). 

Natural gas purification of NaX type zeolites under dynamic 
conditions was shown to make it possible to produce gas that is 
practically free of ethylmercaptan. The zeolite’s sulfur capacity 
increases as the mercaptan’s partial pressure increases. The presence 
of moisture and carbon dioxide in natural gas reduces the dynamic 
sulfur capacity of a NaX zeolite by three times. 4 figures, 3 tables. 


29248 Long-term supply of condensate resources to consumers. 
Korotaev, Yu.P.; Gurevich, G.R.; Leont’ev, I.A. Gazov. Prom-st.; 
No. 4, 21-23(Apr 1977). (In Russian). 

An examination is made of various ways of working a group 
of gas condensate fields that account for delivering gas condensate 
to petrochemical complexes for further refining. The delivery of 
condensate was found to be possible only when the gas condensate 
fields are worked with the use of cycling process. 1 figure, 2 tables. 


29249 Relationship between friction sparks and the geological 
characteristics of rock in borehole blast-drilling. Khasaev, R.M.; 
Kutsyn, P.V.; Badalov, O.N. Gazov. Prom-st.; No. 4, 30-32(Apr 
1977). (In Russian). 

Results are given for determining the influence of the petro- 
graphic characteristics of rock on the probability of friction sparking 
when boreholes are drilled with the use of gaseous agents. 4 refer- 
ences, | figure, 3 tables. 


29250 Experimental substantiation of combined methods for de- 
signing processes for the commercial preparation of gas at gas conden- 
sate fields. Gurevich, G.R.; Karlinskii, E.D.; Posypkina, T.V. Gazov. 
Prom-st.; No. 4, 34-37(Apr 1977). (In Russian). 

An analysis is made of the possibility of using two analytical 
methods for studying vapor—liquid equilibrium of hydrocarbon 
mixtures that are used in designing the separation of natural gas and 
the stabilization of condensate—the Chao and Sider method, which 
uses computations by equilibrium constants. A combined computa- 
tional method is proposed for describing a unified process of natural 
gas separation and condensate stabilization. The method of preparing 
the original data for the computation of the separation and stabiliza- 
tion processes can be significantly simplified. 10 references, 1 table. 


PRODUCTS AND BY-PRODUCTS 


29251 Liquefied natural gas. Liquefied Nat. Gas; No. 78-03, 1- 
25(Oct 1978). 

About 500 references are arranged under 25 headings relating 
to properties of methane, liquefaction and regasification, storage, 
transport, safety, economics, SNG, etc. Some bibliographies and 
upcoming meetings are also listed. An author index is included. 
(DLC) 


29252 Cascade liquefaction processes. Gazzi, L. (Snamprogetti 
S.p.A., Mailand (Italy)); Gauberthier, J. (Technip, 75 - Paris 
(France)). Erdoel-Erdgas Z.; 94: No. 3, 85-87(Mar 1978). (In 
German). 

After discussing refrigeration cycles with pure fluid and 
mixed refrigerant, an outline is given of the three cascade liquefac- 
tion processes that are at present commercialized: Classicai Cascade, 
MCR with propane precooling and Precooled Tealarc. 


29253 Helium purification. Nikitina, 1.E.; Ben'yaminovich, O.A. 
Gazov. Prom-st.; No. 3, 30, 35-38(Mar 1978). (In Russian). 

Results are given for a tentative technical-economic compari- 
son of the operations of fine helium purification equipment that 
operates on the following principles: nitrogen condensation at high 
pressure; preliminary liquid methane washing of the helium concen- 
trate, and isothermic short-cyclic adsorption. 3 figures, 2 tables. 
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29254 Technology of a LNG chain. Kraus, H. (Deutsche Fluessi- 
gerdgas Terminal Gesellschaft m.b.H., Essen (Germany, F.R.)). Gas 
Aktuell; 29: No. 7/8, 314-328(1978). (In German). 

The contribution reviews three links of an LNG chain: lique- 
faction of natural gas, sea transport by LNG tanker ships, terminal. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 30932 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 29155, 29158, 29159, 29187, 
29210, 30492 


29255 (DOE/EIA—0102/28) Revenues to natural gas producers 
under alternative regulatory assumptions. (Department of Energy, 
Washington, DC (USA)). 12 Jun 1978. 42p. Dep. NTIS, PC A03/ 
MF AOlI. 

A forecast is presented of natural gas producer revenues 
through 1985 under four legislative options including continuation of 
present system of regulation of natural gas prices (which is subse- 
quently referred to as the Base Case), the natural gas pricing 
provisions of H.R. 8444 as passed by the House (House Bill); the 
natural gas pricing legislation which passed the Senate (Senate Bill); 
and the tentative agreement announced by the caucus of House- 
Senate conferees on April 20 (Compromise]. A range of estimates is 
presented of the revenue effects. This ranging of the estimates, 
which provides some insight into the uncertainty of the forecasts, is 
based on three alternative assessments of the undiscovered recover- 
able base. In addition, an alternative price path from 1978 to 1985 for 
newly discovered gas under legislatio. s passed by the Senate is 
presented. 


29256 Role of operational research in the investigation of prob- 
lems associated with gas escapes, outside normal working hours. 
Taylor, W.A.S. (Br Gas Corp, North West Reg, Engl). Gas Eng. 
Manage.; 18: No. 5, 178-182(May 1978). 

It is now British Gas policy that all gas escapes should be 
attended to within an hour of a report being received. The demand 
for improved attendance times has led to the development of an 
emergency service. The first part of this paper provides a brief 
description of the way this service operates. The rest of the paper is 
concerned with studies conducted during the investigation of two 
problems, generated by the emergency service. The first problem 
was to know when to increase or decrease the number of gangs 
employed on emergencies. The second problem was to examine the 
merits of using a gang on “house call”, in preference to a “shift” 
gang for the hours 10.00 pm to 6.00 am. 


29257 German natural gas market and the international supply 
situation. Pt. 1. Supply market for natural gas. Dolinski, U. (Deut- 
sches Inst. fuer Wirtschaftsforschung, Berlin (Germany, F.R.). Abt. 
Bergbau und Energie). Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 31: No. 1, 29-36(Jan 1978). (In German). 

Since the oil crisis the buyers’s market started to change to a 
seller's market as a result of the worldwide rising demand for natural 
gas. This development will be amplified with the increasing signifi- 
cance and volume of LNG trade. This depends upon the availability 
of handling and tanker capacities. It is considered that technical 
solutions are available. The internationalisation of the world natural 
gas market imposes changes in terms of trade for the Federal 
Republic of Germany. In the sixties, terms of trade made under sales 
considerations presented no problems. But gas buyers today are 
forced to accept sellers’ terms looking for the buyer offering the 
highest prices and other sales advantages. The world gas market has 
assumed the features of a polypolistic market. The security of supply 
is not a matter of adequate reserves, but almost entirely that of terms 
of contract on which the natural gas supply can be ensured. It is 
thereby decisive, whether it will be possible in future to procure the 
required amount of gas at such terms that it can be sold on the 
German energy market at competetive rate 


29258 World trade in liquefied methane. Status and future pros- 
pects. Peebles, M.W.H. (Shell International Gas Ltd., London 
(UK)). Oel; 15: No. 9, 252-262(Sep 1977). (In German). 

From 5. international congress and exhibition on liquefied 
natural gas; Duesseldorf, Germany, F.R. (29 Aug - 1 Sep 1977). 

By the end of 1977, the trade in liquefied methane had 
reached a volume of about 21,000 million cbm natural gas per year. 
The main suppliers are Brunai, Algeria, Libya, the main consumers 
are Japan and Western Europe. For 1990, the estimated LNG 
imports will be between 55,000 and 64,000 million cbm for Japan, 
between 38,000 and 45,000 million cbm for Western Europe, be- 
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tween 57,000 and 121,000 million cbm for the USA, i.e. a total of 
150,000 to 230,000 million cbm. The amounts of LNG available will 
be, on an estimate, 78,000 to 90,000 million cbm for Africa, 40,000 to 
45,000 million cbm for the Far East, between 15,000 and 20,000 
million cbm for the Middle East, between 10,000 and 40,000 million 
cbm for the Soviet Union, and between 7,000 and 35,000 million cbm 
for the western hemisphere, i.e. a total of 150,000 to 230,000 million 
cbm. The demand for LNG tanker vessels was only 24 units by the 
end of 1977 while 36 units were available and 34 under construction 
or ordered. This means that only 70 units would be available in 1985 
while requirements are estimated at 115 to 150 units. 


29259 Natural gas now and in the year 2000. Eckert, L. Z. 
Energiewirtsch.; No. 1, 17-23(1977). (In German). 

This is a report on the development of the natural gas market 
in West Germany, a market which has increased continuously during 
the course of the last decade. It is expected that natural gas will 
make a noticeable contribution to energy supplies in West Germany 
in the next decade. The gas heat pump, gas as a central heat source 
in the house (house heat centre), gas radiant heating and the im- 
provement of efficiency of gas furnaces are only some examples for a 
possible contribution by natural gas to energy conservation. Due to 
the long period of validity of natural gas supply contracts (some 
already go beyond the year 2000) there is a relatively high security 
of supply in this sector for the long term. 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 29171, 29172, 31422 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 29097, 29243, 29287, 31375 


29260 (METC/SP—78/6(Vol.2)) Second eastern gas shales sym- 
posium. Preprints. Volume II. (Department of Energy, Morgantown, 
WY (USA). Morgantown Energy Technology Center). Oct 1978. 
166p. (CONF-781010—P2). Dep. NTIS, PC A08/MF A0O1 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 

Ten papers are included on the eastern gas shale project, 
characterization of the shale, and stimulation. Separate abstracts 
were prepared for all ten papers. (DLC) 


29261 (METC/SP—78/6(Vol.2), pp 1-13) Present status of the 
eastern gas shales project. Overbey, W.K. Jr. (Morgantown Energy 
Technological Center, WV). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 


From October 1977 to October 1978 3740 feet of oriented 
core was collected from gas wells for geological geochemical and 
physical property studies, which contributed toward better under- 
standing of the tectonics of the Appalachian basin. The influence of 
ancient vertical tectonism (pull-apart basin which may have formed 
Rome trough) on shale reservoirs now appears well established. The 
influence of horizontal tectonism (thrust faulting) in developing 
horizontal and vertical fractures in the shales even some distance in 
front of thrust faults and folds is becoming apparent. This points to 
the potential of using stress field orientation, stress magnitudes, and 
stress gradients as exploration tools to locate more intensely frac- 
tured zones. The relative differences in magnitude between the two 
horizontal components of the stress field (anisotrophy) can be used 
as a guide in selecting the type of stimulation to be applied, eg., 
conventional hydraulic fracturing vs explosive fracturing, or dendri- 
tic fracturing. As additional data is collected, the gas concentration 
in shales has been reduced from an average of 0.82 SCF/CF of shale 
in 1977 to 0.52 SCF/CF of shale in 1978. This would reduce the 
original resource in place estimate from 1500 TCF to 880 TCF. The 
correlation of organic carbon content with bulk density and gamma 
radiation counts from gamma ray logs gives hope for a logging 
technique to evaluate potential reservoir performance. Experience 

gained from stimulation tests indicate density of fluids and propant 
carrying capacity need to be carefully considered in deep wells or in 
areas where water encroachment from formations below may be a 
problem. Chemical explosive fracture treatments in West Virginia 
were successful, and indicate more field trials are needed for confir- 
mation. Contracts are being negotiated to begin extensive field 
testing of exploration techniques and stimulation techniques in sever- 
al areas in the Appalachian basin. 


29262 (METC/SP—78/6(Vol.2), pp 89-99) Deep Devonian 
shale gas test in Northern West Virginia. Frohne, K.H. Oct 1978. 
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From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 


The basic objective of the research well recently drilled at the 
Morgantown Energy Technology Center is to evaluate the Devon- 
ian Shale formations in the northern West Virginia area. The well 
was air drilled to the top of the Tully Lime and then cored through 
the Mahantango and Marcellus Shales to total depth of 7520 ft in the 
top of the Onondaga Lime. Field evaluation of the oriented core and 
an extensive log suite showed both the Burkett member of the Harrel 
Shale and the Marcellus Shale to have organic content, but that 
effective porosity from native jointing and fracturing was limited. 
No noticeable gas shows were encountered during drilling and 
coring of the Devonian Shale, although several small shows were 
recorded in the shallower Devonian sands. A special formation 
breakdown test showed the Mahantango interval to have a high 
minimum horizontal rock stress value of 6350 to 6600 psi, and this 
was borne out by very high treating pressures during the subsequent 
stimulation of the organic shale target zones. The Marcellus/Man- 
hantango interval was fractured first, but was then abandoned due to 
mechanical problems and poor post-frac gas production. The Bur- 
kett member was stimulated next, and is currently producing natural 
gas through a partial water block while well clean-up continues. 
Core analyses show the cored interval to contain organic, thermally 
mature shale with gas in place concentrations of 1 to 1.2 SCF gas per 
CF of shale, although the secondary porosity system is limited. 
Detailed in the report are well operations from drilling, coring, and 
logging through the two stimulations, clean-up, and initial well 
testing actvities. 


29263 (METC/SP—78/6(Vol.2), pp 101-109) Chemical explo- 
sive fracturing of Devonian shale gas wells. LaRocca, S.J.; Spencer, 
A.M. (Petroleum Technology Corp., Redmond, WA). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 


The use of a chemical explosive to enhance gas recovery 
from low pressure, tight, gas bearing formations has been investigat- 
ed in a joint DOE and industry test program. The test program 
entailed remote placement and detonation of approximately 30,000 
pounds of Petroleum Technology Corporation's (PTC) proprietary 
liquid explosive in three Devonian Shale wells in Lincoin County, 
West Virginia. The primary purpose of the investigation is the 
generation of basic data pertinent to the technical and economic 
evaluations of chemical explosive fracturing, as applied to the De- 
vonian Shale. A secondary purpose of the investigation involved the 
use of imagery analyses to locate the well drill sites. This paper 
presents the results achieved from this research field test program. 


29264 (METC/SP—78/6(Vol.2), pp 123-149) Some theoretical 
and experimental considerations of the hydraulic fracturing process 
and supporting research. Hanson, M.E.; Anderson, G.D.; Shaffer, 
R.J.; Emerson, D.O.; Heard, H.C.; Haimson, B.C. (Univ. of Califor- 
nia, Livermore). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 


Theoretical analyses with newly developed two-dimensional 
numerical models which include complete descriptions of the elastic 
continuum and porous flow fields have been applied to analyze the 
effects of pore pressure on the Mode | stress concentration factor. 
These analyses indicate that as the fluid migrates from the fracture 
into the surrounding medium the stress concentration factor de- 
creases. Predictions of surface tilt above a vertical hydrofracture and 
a horizontal layer are made for several cases. These cases correspond 
to (1) varying the elastic parameters in the layer and the surrounding 
medium and (2) differing layer width and position relative to the 
hydrofracture. Two general layer configurations are studied: one 
layer position is above the hydrofracture; the other contains the 
hydrofracture. Both the layer geometry and the elastic constants 
affected surface tilt and the local strain field. The mechanical proper- 
ties of the interface relative to the properties of the materals on 
either side are important. Mechanical properties measurements of the 
Devonian shale have been completed with shale cores from Colum- 
bia gas well No. 20403. These measurements include tensile strength, 
failure envelope under pressure, loading moduli, loading path (up to 
the failure envelope), pressure volume behavior, and dynamic elastic 
moduli as a function of pressure. There does not appear to be any 
discernable trend in tensile strength with either depth or between 
rock units. Furthermore, the tensile strength parallel to bedding 
seems to be about two times that measured normal to bedding. For 
compressional waves, the anisotropy decreases with increasing pres- 
sure. 26 figures, 2 tables. 


29265 (METC/SP—79/2) Technical assessment massive foam 
stimulation attempt in Mercer Co., PA. The Peoples Gas Company 
well No, 4978, Frohne, K.H. (Department of Energy, Morgantown, 
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WV (USA). Morgantown Energy Technology Center). Nov 1978. 
13p. Dep. NTIS, PC A02/MF AOl1. 

This report provides an assessment of a large-scale foam 
fracturing test performed by the Peoples Gas Company in coopera- 
tion with the Energy Research and Development Administration 
(now the Department of Energy) in Mercer County, PA. The test 
was designed to evaluate gas productivity of the Devonian Shale in a 
currently non-producing area, and was to utilize 270,000 gallons of 
nitrogen/water foam as the fracturing fluid and 324,000 pounds of 
sand proppant in a massive stimulation attempt. Unexpectedly high 
treating pressures encountered during the frac job as well as a 
mechanical packer problem caused a catastrophic downhole casing 
failure and the stimulation test could not be completed. The report 
describes the aborted foam fracturing operation and its aftermath. 
After extensive remedial efforts, the well was plugged and aban- 
doned, but the Devonian Shale, despite the stimulation failure, 
produced some evidence of free gas in place. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 30431 


29266 (METC/SP—78/6(Vol.2), pp 47-53) Status report on the 
gas potential from Devonian shales of the Appalachian Basin. Robel, 
R.J. te States Congress, Washington, D.C.). Oct 1978. 

From 2. Eastern gas shales symposium; Morgantown, WV, 
USA (16 Oct 1978). 


Devonian shale, unlike other exotic sources, can be tapped for 
natural gas without the development of completely new production 
equipment or techniques. The so-called Brown” Devonian shales of 
the Basin could yield between 15 trillion cubic feet (Tcf) and 25 Tcf 
of natural gas during the first 15 to 20 years of production. Over an 
additional 10 to 30 years of production, the Brown shale could yield 
half again as much, for a total of about 23 Tcf to about 38 Tef. 
Because Brown shale deposits are distributed over extensive areas, it 
may take as many as 20 years to drill all of the wells and complete 
the — system that would be required to produce as much as 1.0 
Tcf of natural gas per year. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 29179, 29182, 29186, 29187, 
29238, 29254, 29256, 29285, 30407, 30798 


29267 (AED-CONF—78-155-038) Techniques of a LNG chain. 
Kraus, H. (Deutsche Fluessigerdgas Terminal G.m.b.H., Essen (Ger- 
many, F.R.)). 1978. 14p. (In German). (CONF-7804102—17). Dep. 
NTIS (US Sales Only), PC A02/MF AOl1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Portions of document are illegible. 

The reasons for liquefaction are given and the properties of 
LNG are explained. The liquefied natural gas chain is composed of: 
(a) purification, liquefaction and storage, (b) sea transport and (c) 
storage, re-evaporation, and, if need be, processing. Technical as- 
pects of the various links in the chain are illustrated using examples. 


29268 (AED-CONF—78-155-056) Natural gas transport with 
the aid of pipelines. Volk, A. (Nordrheinische Erdgastransport 
G.m.b.H. (NETG), Haan (Germany, F.R.)). 1978. 32p. (In German). 
(CONF-7804102—19). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Portions of document are illegible. 

After giving a brief explanation on the term natural gas and 
the chemical composition of natural gases of different origin, the 
natural gas supply in the FRG and in Western Europe is discussed. 
Other discussions are included on: (1) planning, construction, and 
operation of the pipelines; (2) the equipment for pressure increase 
and the telecommunication equipment which are urgently necessary 
for gas transport through pipelines; (3) the problem of safety both in 
connection with the supply and protection of man and material; and 
(4) problems of profitability of natural gas transport through pipe- 
lines. 


29269 Decompression wave velocities in natural gases in pipe 
lines. Groves, T.K. (Univ. of Calgary, Alberta); Bishnoi, P.R.; 
Wallbridge, J.M.E. Can. J. Chem. Eng.; 56: No. 6, 664-668(Dec 
1978). 

The events following rupture of a pipeline containing gas at 
high pressure are very similar to those following rupture of the 
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diaphragm in a simple shock tube. A description of the decompres- 
sion wave resulting from such a rupture, and its rate of propagation 
in natural gases is the primary purpose of this paper. A computer 
program is written to calculate decompression wave velocities. The 
required thermodynamic properties are calculated using the Soave- 
Redlich-K wong (SRK) equation of state and the results of computed 
wave velocities are presented and compared to values observed in 
the decompression zone of a shock tube. 6 figures, 2 tables. 


29270 Fatigue strength and fracture toughness of steel for low 
temperature use in LPG carrier. Sakai, Y.; Ohishi, T.; Tsunenari, T.; 
Ono, H.; Yamada, S.; Matsumura, H.; Kinoshita, T. Kawasaki Giho; 
68: 28-34(Oct 1978). (In Japanese). 

According to the IMCO Gas Carrier Code, a semi-membrane 
tank type LPG carrier is generally required to have a full secondary 
barrier. If the tank is proven by detailed tank stress analysis to have 
sufficient strength from the standpoint of fatigue and fracture me- 
chanics and is recognized as a type B tank, the adoption of a partial 
secondary barrier instead of the full secondary barrier is accepted. 
So as to demonstrate that our semi-membrane tank is a type B tank, 
it was necessary for us to establish the fatigue strength and fracture 
toughness of the tank material. So for the base metal and welding 
parts of the tank material for low temperature use, we carried out 
fatigue tests, crack propagation tests and fracture tests such as COD 
test and wide plate tensile test, thereby obtaining the necessary data. 
18 figures. 


29271 "Megal’ - the east-west connection in the European inter- 
connected natural gas network. Mindermann, F. (Ruhrgas A.G., 
Essen (Germany, F.R.)). Oel; 16: No. 4, 92-95(Apr 1978). (In 
German). 

On its completion in the early eighties, the 630 kms Megal 
pipeline will serve as the east-west artery of the interconnected 
European grid of natural gas lines and bring natural gas from the 
Soviet Union and Iran to the doorstep of West European consumers. 


29272 Model of wear of materials in abrasive particle flow. 
Vinogradov, V.N.; Biryukov, V.I.; Martirosyan, M.M.; Chervyakov, 
1.B. (Moscow inst of Petrochem and Gas Ind, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 3, 92-96(1978). (In Russian). 

Contact interaction between a rigid spherical particle and an 
elastically or plastically deformable half-space is investigated taking 
into account variability of the friction coefficient. Expressions are 
obtained for the wear both in the case of the elastic and plastic 
interaction. They permit analysis of the effect on the wear of such 
parameters as: velocity, angle of incidence, mechanical properties of 
the material of the surface undergoing wear. In addition, they may 
be used in calculating the wear of different parts and assemblies 
subjected to the effect of a flow of solid particles. Application to gas 
industry materials is mentioned. 


29273 Choke device, gas coolant, and heat distributor with self- 
fluctuating chambers. Peshkin, M.A. Gazov. Prom-st.; No. 6, 27- 
28(Jun 1977). (In Russian). 

A discussion is offered of the applied aspects of the effect of 
raising braking temperature when gas passes around deep cavities. A 
description is given of the operational principle and design arrange- 
ments of new choke devices, a gas coolant and a heat distributor 
with self-fluctuating chambers. 6 references, 1 figure. 


29274 Utility heat exchanger of the economizer type. Makar, 
R.M.; Osered’ko, Yu.S.; Yurashik, I.L.; Shelkovskii, B.I.; Smolya- 
kov, L.1.; Zozulya, N.V.; Khavin, A.A. Gazov. Prom-st.; No. 6, 28- 
30(Jun 1977). (In Russian). 

A discussion is made of the results of industrial tests of a pilot 
model of an economizer type utility heat exchanger of raised effi- 
ciency for the GTK-10 NZL gas transfer unit. Aerodynamic and 
thermal technical characteristics of the heat exchanger are described. 
The economy results obtained by introducing the new model heat 
exchanger at compressor stations of main gas lines are given. 1 
figure, | table. 


29275 Corrosion and overall protection of Central Asian 
mains. Vinokurtsev, G.G. Gazov. Prom-st.; No. 6, 32-35(Jun 1977). 
(In Russian). 

A discussion is made of problems associated with features of 
electrochemical protection of gas mains, the behavior of insulation 
cover and the development of soil corrosion of pipelines in Central 
Asia. In connection with the highly corrosive nature of Central 
Asian soils, the use of electrochemical protection for all sections of 
pipe lines, regardless of specific ground resistance, is considered 
essential in this region. 4 references. 


29276 Computational equations for determining the throttle- 
effect in gas main systems. Zhidkova, M.A. Gazov. Prom-st.; No. 4, 
37-39(Apr 1977). (In Russian). 

A description is given of the real properties of gas in the 
thermal design of gas mains. Formulas and methods are proposed for 
the machine-computation of the throttle-effect that are adapted for 
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use in the designing and operation of gas main systems. 3 references, 
1 figure. 


29277 Experience gained in the field of natural gas re-injection 
and boosting. Filidoro, R.; Meozzi, A. (Nuovo Pignone, Florence, 
Italy). pp 69-75 of Pumps and compressors for offshore oil and gas. 
Bury St. Edmunds, Eng.; Institution of Mechanical Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Gas engine reliability and knowledge of all compression plant 
problems result in safe continuous and economical operation of these 
machines. The application of centrifugal compressors in the field of 
high pressure natural gas service is made reliable by the recent 
success of the full load test of a reinjection compressor operating up 
to 690 bars at actual site conditions. 7 figures. 


29278 Compression of natural gas from platform to onshore 
pipeline. Austin, C.J. (British Gas Corp., London, Eng.); Dixon, P.; 
Little, A.; Nelson, R.W. pp 155-166 of Pumps and compressors for 
offshore oil and gas. Bury St. Edmunds, Eng.; Institution of Me- 
chanical Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Following the crude oil production separator, gas is used in a 
variety of ways on the offshore platform—for gas lift to promote 
crude oil flow, pipeline transmission, reinjecton to extend reservoir 
life and as a fuel. This paper deals with compressors, pumps and 
prime movers associated with these duties. Gas from Total’s Frigg 
field and the Shell Brent complex will be pipelined to a terminal now 
under construction at St. Fergus, Aberdeenshire. These fields, lying 
some 180 to 220 miles from the Scottish coastline, can ultimately 
provide over 3,000 million s.c.f. per day of natural gas and represent 
a major contribution to the requirements of the British Gas Corpora- 
tion. After treatment by the producers at the terminal, the gas is 
pumped into the Corporation’s national 1,000 p.s.i. high pressure 
transmission system via a number of large gas turbine driven com- 
pressors. This paper describes this installation, covering the design 
philosophy, compressor characteristics, safety features, pipework 
stressing etc. 


PROPERTIES 
REFER ALSO TO CITATION(S) 29199, 29267, 29268 


29279 (METC/SP—78/6(Vol.2), pp 151-163) Laser pyrolysis— 
gas chromatography: a modern source rock assay technique. Vander- 
borgh, N.E; Fletcher, M.A. (Los Alamos Scientific Laboratory, 
NM). al 1978. 

m 2. Eastern gas shales symposium; Morgantown, WV, 
USA (ie Oct 1978). 


Laser pyrolysis—gas chromatography is being developed as a 
new method for rapid organic geochemical characterization of gas 
shales. This technique generates gaseous products which are separat- 
ed and analyzed on a chromatographic system. Data show that the 
acetylene yield can be correlated to total carbon content. Moreover 
this technique can be completed in a few seconds. Characterization 
of higher molecular weight pyrolysis fragments suggests that organic 
shale constitutents thermally generate unsaturated linear hydrocar- 
bons, much like low rank coals. 7 figures, 2 tables. 


29280 Heat transfer to hydrocarbons with supercritical param- 
eters under heating conditions. Koblyakov, A.N.; Levkovich, R.M.; 
Sirotin, A.A. Gazov. Prom-st.; No. 4, 25-28(Apr 1977). (In Russian). 

Results are given for laboratory tests of heat transfer when 
propane under supercritical pressure flows in a \_vertical tube. The 
test was conducted in the value range of 2300 = Re = 30000 and 
the numbers 2 10° S Gr S 6 10% The mass forces were found to 
have a significant influence on the intensity of heat emission. The 
measurement results were summarized by a criterial relationship. 


COMBUSTION 
REFER ALSO TO CITATION(S) 28997 


29281 Usovershenstvovanie metodoy szhiganiya prirodnogo gaza 
v staleplavil’nykh pechakh. (Improvement of methods of combustion of 
natural gas in steel furnaces). Lisienko, V.G.; Kitaev, B.I.; Kokarev, 
N.I. Moscow, USSR; Metallurgiya (1977). 280p. (In Russian). 

An examination is made of the properties of various kinds of 
high-energy fuel used for steel-making furnaces (natural gas, new 
brands of fuel oils), and a description is given of designs for gas-fuel 
oil burners. A flare theory is presented and the principles of design- 
ing jet and gas-fuel oil burners are discussed. Results are given for 
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industrial tests and recommendations are made for improving gas 
and fuel oil combustion in operating furnaces. Formulas are given 
for —s burner devices and ge | burners. A description is 
given of research and industrial tests of new designs of natural gas 
reformers that make it possible to reduce the amount of fuel oil 
required in smelting high quality steel. The book is intended for 
engineering and technical personnel of metallurgical and machine- 
building plants and scientific-research and design institutes. It can 
also be used by senior students in metallurgical departments at 
higher institutions of learning, and particularly at evening and corre- 
spondent divisions. 273 references, 88 figures, 13 tables. 


STORAGE 
REFER ALSO TO CITATION(S) 29254, 29277 


29282 (STU—75-4514) LNG in rock: a new storage option. 
Lindblom, U. (Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden)). Nov 1978. 87p. Dep. NTIS (US Sales Only), PC A05/ 
MF AOI. 

Storage of LNG in rock chambers was investigated. Initial 
analysis of rock mass behavior around a LNG storage chamber 
suggest that this form of storage is feasible, provided operative grout 
curtains are installed. Not only costs but also the important problems 
of safety and environmental impact thus seem to imply that under- 
ground storage of LNG has some distinct advantages that now need 
more attention. The concept for LNG storage in rock caverns 
includes drillholes for cryogenic grouting around the caverns. The 
drillholes will be pressurized with a grout material that solidifies 
near -100°C. Fractures which develop due to the volume decrease of 
the rock mass will successively become filled with grout that solidi- 
fies to a zone of frozen grout material around the cryogenic storage. 


29283 Introduction of actual start-up operation and investigation 
of test results for LPG refrigerated storage facilities. Matsuda, S.; 
Ikeda, S.; Komori, H.; Miura, T. Kawasaki Giho; 68: 45-51(Oct 1978). 
(In Japanese). 

The first LPG-fired electric power system is now being 
operated satisfactorily in Japan at the Tokyo Electric Power 
Company’s Anegasaki Power Plant. We participated in the construc- 
tion of this unique electric power system and constructed a 80,000kl 
total capacity refrigerated butane storage facility, which consists of 2 
sets of refrigerated tanks, 3 sets of transfer pumps, piping, and 
instrumentation. In 1977 we completed the storage facility and 
successfully carried out start-up operations. In this paper we intro- 
duce the actual results of the start-up of the storage facility and 
investigate some problems which were found during this actual start- 
up operation. 13 figures, 4 tables. 


29284 Underground storage in Wolfersberg. Oe/; 16: No. 9, 246- 
248(Sep 1978). (In German). 

The report deals with the extension of the Wolfersberg under- 
ground storage site. During low-demand periods, this high-pressure 
storage site, the deepest in the world, will be filled with natural gas 
from the USSR which will be supplied to the Bavarian gas grid 
during peak load periods. 


29285 Storage: why, where and how. Kelley, J.F.H. (Br Gas 
Corp, Wales Reg). Gas Eng. Manage.; 18: No. 6, 208-212(Jun 1978). 

Because of the complexities involved with transmitting gas 
throughout Scotland, England and Wales the controllers of the 
national transmission system have imposed a set of rules which 
(essentially) constrain each of the Regions to draw gas from the 
national system at a constant rate over twenty-four hours. In order 
to be able to operate within these rules new philosophies for the 
requirement and operation of storage equipment are being evaluated. 
This paper was prepared with the objective of explaining and 
rationalizing both the Wales Region's requirement for storage and 
also the strategy for overcoming the storage construction problem. 
It is concluded that the main storage construction program should be 
in the form of large storage pipelines emanating from 70 bar type 
transmission systems toward/through the area(s) of high gas demand 
and injecting into several distribution systems. 


29286 Underground storage of butane embedded in salt formation 
exemplified by the cavern project of SOMAS Morocco. Lindemann, 
N.; Schodder, H. (Kavernen Bau- und Betriebsgesellschaft m.b.H., 
Hannover (Germany, F.R.)). Erdoel-Erdgas Z.; 94: No. 10, 367- 
372(1978). (In German). 

From 26. general meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Berlin, Germany, 
F.R. (4 - 6 Oct 1978). 

In the Moroccan Berrechid salt basin, a 110,000 m* butane 
storage cavern was accomplished and commissioned in 1978. It was 
established in stratified salt with a thickness of 90 m. The cavern was 
designed in compliance with the results of rock mechanical investi- 
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tions of the core material from the cavern well. Rock mechanical 
inite-element calculations were performed in compliance with solu- 
tion-mining program calculations, taking into consideration the phy- 
sico-chemical salt properties identified in a laboratory simulator. 
Filling the cavern with butane and the initial operating experience 
are discussed. 


29287 Centrifugal compressors for recompression and re-injection 
on offshore platforms. Kirkpatrick, J.W. (Dresser Industries, Inc., 
Olean, NY). pp 77-84 of Pumps and compressors for offshore oil and 
gas. Bury St. Edmunds, Eng.; Institution of Mechanical Engineers 
(1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Offshore gas reinjection and recompression has expanded the 
application of centrifugal compressors. Operating experiences in- 
aeten performance characteristics, coordination with platform de- 
signers and process control parameters are described. Design param- 
eters and material recommendations for key components of the 
centrifugal compressor are discussed. Use of centrifugal compressors 
for gas reinjection over a broad range of operating conditions is 
confirmed. 11 figures. 


OIL SHALES AND TAR SANDS 


29288 Activity of the production of energy from tar sands of the 
United States. Marchant, L.C.; Land, C.S.; Cupps, C.Q. Earth Sci. 
Bull.; 9: No. 2, 16-24(Jun 1976). 

Known U.S. tar sand deposits contain an estimated 24 to 30 
billion bbl of oil-in-place, of which nearly 90% is in Utah in six giant 
deposits large enough to support relatively large production projects 
at current or foreseeable crude oil price levels. Several tar sand 
recovery projects have been proposed by private corporations. 
However, the necessary oil proudction technology is presently only 
in the experimental stage. Early commercial tar sand oil production 
efforts will probably consist of mining-plant extraction processes in 
the minor portion of the known resource with thin overburden. The 
major portion of the resource will require the application of yet-to- 
be-proven in- situ technology. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 29062, 30494 


29289 Future of Utah Tar Sands, Oblad, A. (University of Utah, 
Salt Lake City). pp 346-351 of Proceedings of a symposium on 
implication of energy conservation and supply alternatives. East 
Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Tar sand reserves in Utah are estimated to be between 25 and 
30 billion barrels, with the present knowledge of the extension of the 
deposits. The study at the University of Utah is aimed at bench-scale 
studies to elicit the best means of extracting the bitumen from the tar 
sands and to characterize the bitumen with respect to physical and 
chemical properties, and then to process the material in small-scale 
equipment. The main problems are in how to mine the bitumen and 
how best to recover it. The project has concentrated on hot water 
and thermal recovery methods. It is hoped enough information will 
be obtained to carry out engineering design and economics studies to 
decide which of the two methods has the most merit. Processing 
studies show that the bitumens are very readily upgraded by conven- 
tional petroleum refinery techniques. Regarding a time table, the 
very earliest a commercial operation could be expected is 1985, this 
to consist of 5,000 barrels a day asphalt production (mining, hot 
water extraction, and preparation to sell bitumen as an asphalt. 
(MCW) 


29290 Key to unlocking a new resource. Cloninger, J.S. (Union 
Oil Co. of California, Grand Junction, CO). pp 117-120 of Mining 
year book 1978. Denver, CO; Colorado Mining Association (1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

This paper traces the history of oil shale development from 
the discovery of oil shale deposits in Colorado in the early 1920's to 
its status today. The basic geology of the areas in which oil shale has 
been discovered and variations in geological structures are discussed, 
as well as the extent of probable reserves of varying classes of 
richness. Early experimental work in developing methods of extract- 
ing shale oil from shale and refining shale oil into usable syncrude 
and products are discussed. The author also discusses the current oil 
shale industry and Union Oil's position in it, including acreage 
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owned, various retorting processes, and the status of efforts to make 
oil shale development a commercial reality. Socio-economic, envi- 
ronmental, governmental, and economic factors are also analyzed. 


29291 Geostatistical applications in the Athabasca tar sands. 
Dowd, P.A.; Royle, A.G. (University of Leeds, Eng.). pp 235-242 of 
APCOM 77: 15. international symposium on the application of 
computers and operations research in the mineral industries. Park- 
ville, Australia; Australasian Institute of Mining and Metallurgy 
(1977). 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977). 

The paper describes a geostatistical structural analysis of an 
80 square mile lease of the Athabasca tar sands. Each step of the 
analysis is presented with the ultimate objective of condensing the 
principal structural characteristics of the chosen regionalized varia- 
bles into the operational form of the variogram model. The detailed 
structural analysis presented lead to variogram models which were 
used to find optimal, unbiased, linear estimates, or kriged values, of 
the global and local block values of the four regionalized variables 
along with the resulting estimation errors. The estimation errors are 
a quantification of all the available knowledge of the lease. Obvious- 
ly no detailed planning could be undertaken on the basis of estima- 
tion errors of the magnitudes of those obtained from the present 
data, but such an exercise does quantify the quality of the estimates 
and the data used to obtain them. 


SITE GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 29220 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 29213 


DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 29017 


29292 Roof design considerations in underground oil shale 
mining. Hardy, M.P. (Univ. of Minnesota, Minneapolis); Agapito, 
J.F.T.; Page, J. pp 370-377 of Rock mechanics. Kim, Y.S. (comp.). 
Reno, NV; University of Nevada (1978) 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978) 

The results of overcore stress determinations and stratascope 
observations in the roof of the Colony Pilot Mine are presented and 
compared with results from numerical calculations. These results 
show compressive stresses in all horizontal directions and imply that 
movement has occurred on one or more bedding separations. Nu- 
merical modeling was used to simulate the roof behavior at the 
Colony Mine; the primary modeling technique used was a displace- 
ment discontinuity model developed by Crouch. To match the 
analytical results with the field measurements the structural model of 
the roof was perfected by varying the location and properties of the 
bedding separations as well as the regional stress field. Reasonable 
agreement between field and analytical results were obtained, using 
five bedding separations. A comparison with elemental beam theory 
is made, and the implications of applying the numerical analysis with 
the selected structural model to the design of roof spans in a 
prototype oil shale mine are discussed 


29293 Geotechnical and environmental design of a mining re- 
search facility in deep, thick oil shale deposits. Rajaram, V. (The 
Cleveland-Cliffs Iron Co., Rifle, CO); Utter, S.; Hooker, V. pp 484- 
491 of Rov, mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978) 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978) 

The Interior Department's Bureau of Mines, which pioneered 
demonstration mining of oil shale in 1944, commissioned in 1976 the 
design of a mining research facility in deep, thick oil shale deposits 
of Colorado. Actual development of an experimental mine is no 
longer included in the current Bureau of Mines research program. 
However, such a.mine might be developed at some future time by 
government or industry. Chamber and pillar mining with backfill, 
sublevel stoping with backfill, sublevel stoping with full subsidence, 
and block caving using LHD's were the four mining concepts that 
were envisioned for demonstration in such a facility. The demonstra- 
tion facility, which would be approximately 2,000 feet (610 m) deep, 
would be located at Horse Draw in the Piceance Creek Basis of 
Colorado. This paper describes the geotechnical and environmental 
considerations relevant to the design of the mining research facility. 
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OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 28653, 29290 


29294 Volume reaction model for pyrolysis of a single solid 
particle accompanied by a complex reaction. Fan, L.S.; Fan, L.T.,; 
Tojo, K.; Walawender, W.P. (Kansas State Univ., Manhattan). Can. 
J. Chem. Eng.; 56: No. 5, 603-609(Oct 1978). 

A fairly general model is proposed for the pyrolysis of a 
single solid particle accompanied by consecutive reactions. The 
model not only takes into consideration the transient heat transfer, 
mass transfer, and chemical reaction simultaneously but also the 
functional dependencies of various parameters on the variation of the 
solids concentration and temperature in the particle. The effects of 
the heat of reaction, Thiele modulus, and rate of reaction on the 
solids reactant conversion, concentration profiles and temperature 
profiles are analyzed and graphically presented. 8 figures, 3 tables. 


29295 Physico-chemical properties of bituminous oil. Kozlov, 
L.M.; Starshov, I.M.; Starshov, M.I.; Lutfullin, Ya.Z. Neft. Khoz.; 
No. 9, 43-44(Sep 1977). (In Russian). 

A description is given for the operational results of an experi- 
mental apparatus for extracting oil from bituminous rock. The phy- 
sico-chemical properties of bituminous oil from the Sugushlinsk field 
are cited. A comparative evaluation is given of the yield fraction of 
this and other oils. 2 references, 1 figure. 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 29305 


29296 (FE—1747-2) BX In Situ Oil Shale Project. Quarterly 
technical progress report, June 1—August 31, 1977. Dougan, P.M. 
(Equity Oil Co., Salt Lake City, UT (USA)). 15 Sep 1977. Contract 
ET-78-F-03-1747. 18p. Dep. NTIS, PC A02/MF AO1. 

The objective is to demonstrate the technical feasibility of 
using superheated steam to retort in-situ the oil shale in the Green 
River Formation leached zone. Work during this quarter was con- 
fined primarily to the tasks concerned with site evaluation; this 
included the drilling of two core holes (BX-12 and -13) and the 
performance and evaluation of a vertical communication test. (DLC) 


29297 (UCRL—81717) Multiphase flow analysis of oil shale 
retorting. Gidaspow, D.; Lyczkowski, R.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 Sep 1978. Con- 
tract W-7405-ENG-48. 22p. (CONF-790423—2). Dep. NTIS, PC 
A02/MF AOl. 

From 2. multiphase flow and heat transfer symposium work- 
shop; Miami Beach, FL, USA (16 Apr 1979). 

Several multiphase phenomena occur during oil shale retort- 
ing. An analysis is presented of two of these processes including 
condensation of oil shale vapor and oscillations of pressure in oil 
shale blocks through cracked bedding planes. Energy conservation 
equations for oil shale retorting, which include the effects associated 
with condensation of oil, are derived on the basis of two phase flow 
theory. It is suggested that an effective heat capacity associated with 
the latent heat of condensation should be included in the modeling of 
simulated modified in-situ oil shale retorting. A pressure propagation 
equation for fast transients in oil shale cracks has been derived and 
examined in view of existing experimental data. For slow processes, 
a limiting solution for maximum pressure in oil shale rocks has been 
obtained. Generation of high pressures in rocks by thermal or other 
means may lead to rock fracture which may be taken advantage of in 
modified in-situ oil shale processing. 


29298 Recovery of petroleum from viscous petroleum-containing 
formations including tar sands. Cram, P.J.; Pachovsky, R.A. (to 
Texaco Canada Inc.). US Patent 4,133,382. 9 Jan 1979. Filed date 28 
Sep 1977. 12p. 

A method for the in-situ recovery of low API gravity oils or 
bitumen from subterranean hydrocarbon-bearing formations wherein 
the recovery is optimized by the injection of a mixture of an oxygen- 
containing gas and steam until the recovery efficiency declines, 
followed by the injection of a mixture of light hydrocarbon and 
steam, under operating conditions that may utilize pressurization and 
drawdown cycles. 


29299 Contacting treated oil shale with carbon dioxide to inhibit 
leaching. Stewart, R.D. (to Occidental Oil Shale, Inc.). US Patent 
4,133,381. 9 Jan 1979. Filed date 27 Dec 1977. 12p 

Leaching of water-soluble constituents from particles contain- 
ing treated oil shale and including oxides of alkaline earth metals, 
such as particles in an in situ oil shale retort, is inhibited by 
contacting the particles with carbon dioxide in the presence of water 
for a sufficient time to produce a substantially water-insoluble and/ 
or impermeable barrier of carbonates of alkaline earth metals at the 
surface of the particles. 
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29300 Establishing a combustion zone below a sill pillar in an in 
situ oil shale retort. Burton, R.S. III; Chambers, C.C.; Hughes, R.F. 
(to Occidental Oil Sahle). US Patent 4,133,380. 9 Jan 1979. Filed 
date 11 Jul 1977. 12p. 

An in situ oil shale retort is formed in a subterranean forma- 
tion containing oil shale. The retort contains a fragmented permeable 
mass of particles containing oil shale. An open base of operation is 
excavated in the formation above the retort site, and an access drift 
is excavated to the bottom of the retort site. Formation is explosively 
expanded to form the fragmented mass between the access drift and 
an elevation spaced below the bottom of the base of operation, 
leaving a horizontal sill pillar of unfragmented formation between 
the top of the fragmented mass and the bottom of the base of 
operation. The sill pillar provides a safe base of operation above the 
fragmented mass after it is formed. The fragmented mass is formed 
by, among other steps, drilling blasting holes from the base of 
operation down through the sill pillar and detonating explosive in 
the holes to form the fragmented mass of particles in the retort 
below the sill pillar. The fragmented mass is ignited through at least 
a first one of such blasting holes to establish a combustion zone in 
the top of the fragmented mass. The combustion zone is then 
advanced across the top of the fragmented mass by generating a gas 
pressure differential between the first blasting hole and at least a 
second blasting hole to draw gas down through the first blasting 
hole, across a top portion of the fragmented mass, and up through a 
second blasting hole so that gas flow across an upper portion of the 
fragmented mass spreads the combustion zone across the fragmented 
mass. 


29301 Viscous oil recovery method. Redford, D.A. (to Texaco 
Exploration Canada Ltd.). US Patent 4,124,072. 7 Nov 1978. Filed 
date 27 Dec 1977. 10p. 

Disclosed is a method for treating a high permeability com- 
munication channel between wells for use in a viscous oil recovery 
method to stabilize fine particulate matter present in the communica- 
tion channel to prevent movement of fine particles during the oil 
recovery process. The communication channel is formed by fractur- 
ing or sweeping with air followed by introducing a viscous oil 
displacing medium such as a solvent or steam to desaturate the 
previously fractured or air swept zone in the formation, converting 
it into a high permeability channel between wells. In order to 
stabilize the fine grain sand and other minerals present in the 
communication channel to prevent migration thereof which results 
in loss of permeability of the communication channel, the channel is 
treated with a hydroxy aluminum solution and allowed to age for a 
period of time sufficient to form crystalline aluminum hydroxide 
which cements the grains together while maintaining permeability of 
the communication channel. Thereafter the primary oil recovery 
fluid, such as steam, may be injected through the stabilized, high 
permeability communication channel for long periods of time suffi- 
cient to heat the portions of the oil saturated formation above or heat 
the portions of the oil saturated formation above or below the 
channel, and strip viscous petroleum therefrom, so a substantial 
amount of the oil present within the pattern being subjected to the 
oil recovery process may be recovered. 


29302 Method of breaking shale oil—water emulsion. Burton, 
R.S. III. (to Occidental Oil Shale, Inc.). US Patent 4,109,718. 29 Aug 
1978. Filed date 1 Nov 1976. 8p. 

A technique is described for breaking the very strong emul- 
sion of shale oil and water produced by an in situ oil shale retorting 
process so that separate shale oil and water phases can be recovered. 
The emulsion is broken by heating it to a temperature of at least 
about 120°F and holding at a temperature in the range of from about 
120 to 180°F for about one day. Preferably the shale oil and water 
are held in the range of from about 130 to 150°F for about one day 
and the phases separated by gravity. Heat for the process can be 
obtained by injecting water into a spent in situ oil shale retort for 
generating steam and transferring heat from the steam to the emul- 
sion. 








29303 Combination solvent densible gas injection method 
for recovering petroleum from viscous petroleum-containing forma- 
tions including tar sand deposits. Allen, J.C.; Redford, D.A. (to 
Texaco Inc.; Texaco Exploration Canada, Ltd.). US Patent 
4,109,720. 29 Aug 1978. Filed date 9 Nov 1976. 12p. 

Petroleum may be recovered from viscous petroleum-contain- 
ing formations including tar sand deposits by injecting into the 
formation a solvent which is liquid at formation conditions and 
simultaneously therewith injecting a substance which will remain 
totally gaseous at the pressure and temperature conditions existing 
within the reseivoir. The presence of noncondensible gas in the 
formation into which solvent is being injected prevents formation of 
a impremeable bitumen bank which blocks the further flow of fluids 
through the formation. The gas should be essentially unreactive with 
the solvent and formation fluids in order to obtain the desired 
benefits. Examples of suitable gases for the practice of this invention 


ERA VOL. 4, NO. 11 


include methane, ethane, nitrogen, carbon dioxide, and mixtures 
thereof. 


29304 U.S. Energy Research and Development Administration 
field experiment (for tar sand oil recovery). Marchant, L.C. Earth Sci. 
Bull.; 9: No. 2, 1-5(Jun 1976). 

E.R.D.A.’s Laramie Energy Research Center is equipping a 
small-scale field experiment to test the reverse combustion process to 
recover oil from tar sand. This field experiment, the first of a 
planned series, will extend the results of laboratory work and will 
identify the problems that will affect the application of the process in 
the field. The reverse combustion process will be tested in prefer- 
ence to the alternative forward process, because laboratory experi- 
ments have indicated that reduction of permeability downstream 
from the combustion zone by condensing vapors is not likely to 
occur. A tar sand section 10 ft thick at the top of the Rim Rock 
Sandstone has been selected for the experiment. The section has a 
porosity of about 28.5%, an oil saturation of about 52%, a water 
saturation of 15.5%, a permeability of 182 mdarcy with the bitumen 
in place, and a permeability of 615 mdarcy after the oil is extracted. 
The oil has a gravity of about 10°API and a viscosity of over 
500,000 cp at reservoir temperature. 


SURFACE METHODS 


29305 (UCRL—81622) Reaction kinetics for remodeling oil 
shale retorting. Campbell, J.H.; Burnham, A.K. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jan 1979. Contract 
W-7405-ENG-48. 5lp. (CONF-790405—8). Dep. NTIS, PC A04/ 
MF AOl. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

Results from recent laboratory kinetic studies at the Law- 
rence Livermore Laboratory (LLL) on gasification, pyrolysis, and 
mineral reactions in oil shale are presented. The specific pyrolysis 
reactions investigated include the decomposition of kerogen, the 
evolution of oil, hydrogen and C, plus Cs hydrocarbons and the 
formation of a carbonaceous residue. Data describing the evolution 
of Hz. and CH, during secondary pyrolysis of the carbonaceous 
residue are also presented. The mineral reaction kinetics discussed 
include the decomposition and/or reaction (with silica or silicates) of 
calcite, dolomite, dawsonite and nahcolite. Rate equations describing 
the effects of CO2 and steam on the reactions of calcite and dolomite 
are presented. Finally, kinetics describing gasification of the carbo- 
naceous residue by COz and H2O are examined. The above kinetic 
data are summarized in a set of rate expressions that can be used in 
numerical modeling of oil shale retorting. The rate equations are 
general enough for modeling both in-situ and surface retorting 
processes. 


29306 Separation and recovery of heat carriers in an oil shale 
retorting process. myers, G.A.; Abdul-Rahman, Y.A.K.; Skinner, 
J.L. (to Atlantic Richfield Co.). US Patent 4,118,309. 3 Oct 1978. 
Filed date 10 Dec 1976. 24p. 

In an oil shale retorting process, hot heat-carrying spherical- 
ly-shaped solids are cycled to a retort zone to mix with and retort 
crushed oil shale, thereby producing gas and oil products and a 
mixture of irregularly shaped, laminar spent shale and spherically- 
shaped solids. The spherically shaped solids are separated and recov- 
ered from the spent shale for recycle through the process. In one 
stage of the separation procedure, a mixture of spent shale and 
spherically shaped solids is fed to a continuously restored inclined 
surface whereon the spherically shaped solids roll from the surface 
while the irregularly shaped spent shale solids are separately re- 
moved from the inclined surface. Continuous restoration of the 
inclined surface is achieved through movement of the feed and the 
impingement area of the inclined surface relative to each other. The 
separation system may be used for separating other types of spheri- 
cally shaped solids which will roll from nonspherical, irregularly 
shaped solids which do not roll. 


29307 Deaerator circuit for bitumen froth. Kizior, T.E. (to Min- 
ister of Energy, Mines and Resources). US Patent 4,116,809. 26 Sep 
1978. Filed date 2 Dec 1976. 3p. 

Bitumen froth streams from the primary separation vessel and 
secondary flotation cells are gravity transferred into one or more 
columns and heated and denerated therein by passing them counter- 
current to steam. The heated deaerated froth is then pumped with 
centrifugal pump means to the froth treatment circuit. By deaerating 
and heating before pumping, the froth is converted from a form 
difficult to pump to one which is relatively easy to pump. 


29308 Recovery of hydrocarbon from dilution centrifuging tail- 
ings. Porteous, K.; Falkenberg, L.; Lane, S. (to Minister of Energy, 
Mines and Resources). US Patent "4, 111,789. 5 Sep 1978. Filed date 
14 Feb 1977. 6p. 

The invention has to do with treatment of dilution centrifug- 
ing tailings which are produced in connection with a hot water 
extraction operation for recovery of bitumen from oil sands. The 
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tailings are subjected to induced gas flotation for a predetermined 
period of time to recover contained hydrocarbons as froth. 


PURIFICATION 
REFER ALSO TO CITATION(S) 29132 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 29202, 29217, 29279 


29309 Peculiarities of metalliferous ability of bituminous shales 
and some suppositions on their genesis. Poplavko, E.M.; Ivanov, 
V.V.; Orekhov, V.S.; Tarkhov, Yu.A. Geokhimiya; No. 9, 1411- 
1418(Sep 1978). (In Russian). 

On the basis of comparative consideration of trace elements 
concentrated in butuminous shales of Volga region, Komi ASSR, 
Carpathian Mountains, Middle Asia, kukerskites of Near-Baltic area, 
boghead (the Eastern Siberna) and sapropelite (the Ural) the eseen- 
tial difference in their metaliferous ability was revealed. While 
structureless bituminous shales accumulate rhenium, molybdenum, 
selenium, tellurium, cadmium, bismuth, silver, vanadium, and nickel, 
in kukerskites, boghead and sapropelite, the contents of these ele- 
ments are less than the clarkes. Sapropelite is characterised also by 
increased germanium content that is make it similar to humus coal. 
Some similar peculiarities of accumulation of trace elements were 
revealed for oils of some areas and structureless bituminous shales. 


29310 Fatigue tests of oil shale. Chang, B. (Univ. of Wyoming, 
Laramie); Costello, K.; Chong, K.P.; Smith, J.W. pp 408-413 of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

This article deals with the influence of cyclic loading on 
Tipton Member oil shale. Effects of organic content on endurance 
limits are discussed. In addition combined effects or orgainc content 
and stress levels on the number of cycles before faiure are presented. 


29311 Creep and relaxation of oil shale. Chong, K.P. (Univ. of 
Wyoming, Laramie); Smith, J.W.; Khaliki, B.A. pp 414-418 + vp of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

This paper presents results of a study on the creep and 
relaxation behavior of oil shale. The set of duplicate test specimens 
required for creep testing were cut from a single oil shale layer using 
a wire saw to avoid any surface damage. A rheological model was 
developed for creep and relaxation behavior of oil shale as a function 
of stress level and organic content. Data from creep testing together 
with x-ray and Fischer assay analyses were used to demonstrate 
correlation between various stress levels and organic contents for 
samples of Wyoming Green River Formation. 


29312 Some deformation and fracture characteristics of oil shale. 
Cleary, M.P. (Massachusetts Inst. of Tech., Cambridge). pp 72-82 of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Tests were conducted with homogeneous tension and com- 
pression specimens, torsion configurations and suitable fracture ge- 
ometries on four grades of oil shale from Anvil Points, Colorado. 
Strong directionality and temperature dependence was found in 
moduli, strengths and toughness: in particular, the samples with a 
high content of nahcolite had tensile strength and modulus ratios 
(parallel/perpendicular to bedding plants) of order 10 and 4 while 
the shale with highest kerogen content showed fifty (ten-) fold 
decrease in modulus (compressive strength), from 5 GPa (40 MPa), 
over a 250°C temperature variation. Properly measured fracture 
toughnesses increased markedly with richness of kerogen content 
and were highest (lowest) in the divider (short transverse) orienta- 
tions when crack initiation was chosen as criterion; due to branching 
the arrester orientation, with crack plane and perimeter initially 
orthogonal to bedding, proved most resistant to propagation. 


29313 Physico-chemical and rheological characteristics of Per- 
mian bitumens of Tatariya. Fatkullin, A.Kh.; Saifullin, Z.G.; Verev- 
kin, K.I. Neft. Khoz.; No. 9, 44-47(Sep 1977). (In Russian). 

Detailed characteristics are given of Permian bitumens found 
in the Tatar ASSR. An examination is made of the temperature 
influence on the rheological characteristics of their mixtures with 
solvents. 3 references, 4 figures, 2 tables. 


NUCLEAR FUELS 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 29290 


29314 (DOE/TIC—10019) Shale oil: focus group results. 
(Market Facts, Inc., Washington, DC (USA)). Aug 1978. Contract 
EV-78-C-01-6458. 74p. Dep. NTIS, PC A04/MF AOl1. 

The focus group research on oil shale development prepared 
for the Department of Energy as part of the commercialization 
program is reported. The research is devoted to evaluation of the 
potential for commercialization of oil shale, determination of the 
barriers to development of this resource, and evaluation of actions 
required by the federal government to promote commercialization. 
The group concluded that: the extent of the resource is very large; 
surface technology is ready for production, though behind schedule, 
and in situ technology needs further development; the projected cost 
of shale oil presents a substantial barrier at current oil prices; 
economic uncertainty is further complicated by the lack of a demon- 
stration plant, delays resulting from the permitting process inconsis- 
tencies and changes in Federal regulations; capital is needed for 
front-end costs but oil shale mining is labor intensive as well; and 
that capital can help solve the problems of water supply, community 
development, and regulatory stringency (but not inconsistency). 


WASTE RESEARCH AND MANAGEMENT 


29315 (LETC/RI—78/7) Chemical characterization and analyt- 
ical considerations for an in situ oil shale process water. Fox, J.P.; 
Farrier, D.S.; Poulson, R.E. (Department of Energy, Laramie, WY 
(USA). Laramie Energy Technology Center). Nov 1978. 49p. Dep. 
NTIS, PC A03/MF AOl1. 

Reliable chemical characterizations of oil shale process water 
have been difficult to obtain due to the lack of standards and 
limitations of many available analytical methods. These waters are 
very complex and contain very high or very low levels of many 
constituents. Chemical interferences are numerous. This paper de- 
scribes the collection, preparation, stabilization, and chemical analy- 
sis of an in situ produced oil shale process water suitable as a 
reference sample. The sample was produced during the Laramie 
Energy Technology Center’s 1976 Rock Springs Site 9 true in-situ 
oil shale combustion experiment and carries the designation "Omega- 
9." The sample was analyzed by 13 separate laboratories using six 
instrumental techniques and a wide range of wet chemical methods. 
The results of this survey are presented and discussed. Analytical 
problems specific to process waters are discussed and recommenda- 
tions for revised methods and additional research are made. The 
study demonstrated that many standard analytical methods, such as 
EPA, USGS or ASTM methods, cannot be used to accurately or 
precisely determine many water quality parameters in process 
waters. Poor results were obtained for CN~, COD, phenols, PO,*, 
solids, HS~, and others. Instrumental methods, including x-ray flu- 
orescence and neutron activation analysis, produced more accurate 
and precise results than chemical methods of analysis. 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 29299, 31422 


29316 (TID—29387) Comment paper: a preliminary assessment 
of the environmental impacts from oil shale developments, EPA-600/7- 
77-069, July 1977. (Hart (Fred C.) Associates, Inc., New York 
(USA)). Oct 1978. Contract EP-78-C-02-4747. 29p. Dep. NTIS, PC 
A03/MF AOl1. 

Studies were conducted to identify important environmental 
research areas in oil shale technology, and to aid in setting future 
research priorities. Basically, two ways by which surface and/or 
ground-water resources could be contaminated via (1) process 
wastewater discharges; and (2) runoff from improperly disposed 
wastes were considered. It is recommended that DOE monitors 
EPA R and D efforts which are aimed at determining the hazardous 
constituents of potential waste streams, and maintains an awareness 
of the status of efforts to develop and/or establish standards, criteria 
or regulations for the oil shale industry. 


NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 29490, 29511, 30399, 30404 
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RESERVES 
REFER ALSO TO CITATION(S) 29557, 30374, 30375, 30400 


29317 (EPRI-EA—994-SR) Economic geology of uranium, Pine 
Creek Geosyncline, Northern Territory, Australia. Platt, J.B. (Electric 
Power Research Inst., Palo Alto, CA (USA)). Feb 1979. 38p. Elec- 
tric Power Research Inst., 3412 Hillview Avenue, Palo Alto, CA. 

A succession of Lower Proterozoic sediments and metasedi- 
ments constituting the Pine Creek Geosyncline are host to the 
historic uranium deposits of the Rum Jungle district (approximately 
3800 tons of uranium or 5000 short tons U3Og) and South Alligator 
Valley (approximately 770 tons of uranium or 1000 short tons UsQOs), 
and the large uranium deposits of the East Alligator River area (over 
345,000 tons of uranium or 450,000 short tons UsOs delineated to 
date). Jabiluka, believed to be the world’s largest deposit (over 
150,000 tons of uranium or 200,000 short tons U3QOs), lies in the East 
Alligator River area. This report provides a guide to the literature 
on the uranium districts and assesses theories of ore genesis for each 
district. The geometric relationship of the deposits to the unconfor- 
mity preceding Middle Proterozoic sedimentation—hence the term 
unconformity-related veins—appears to favor no particular mode of 
origin and may, in fact, be fortuitous. 


29318 (GJBX—25(79)) Study to integrate NURE data. Golabi, 
K.; Lamont, A. (Woodward-Clyde Consultants, San Francisco, CA 
(USA)). Sep 1978. Contract EY-76-C-13-1664. 92p. Dep. NTIS, PC 
A05/MF AOl1. 

Objective of this study is to develop a framework for integrat- 
ing the NURE information into a measure of uranium favorability 
for a given geological area or to estimate the amount of U ore 
contained within a sandstone formation. Parameters describing the 
geologic history and structure of a potential sandstone host forma- 
tion are used as input variables to a material balance model of U 
flow. Radiometric and hydrogeochemical information are combined 
with the geologic studies to achieve better estimates of U resources. 
The method is applied to the Shirley Basin and Gas Hills mining 
districts in Wyoming; the estimates are expressed as probability 
distributions. 22 figures, 3 tables. (DLC) 


29319 (LA—7658-PR) Oklo: Natural Fission Reactor Program. 
Progress report, October 1—December 31, 1978. Norris, A.E. (Los 
Alamos Scientific Lab., NM (USA)). Feb 1979. Contract W-7405- 
ENG-36. 10p. (ONWI/Sub—79/E511/01100-1). Dep. NTIS, PC 
A02/MF AOl1. 

Journeys to France and to Canada this quarter succeeded in 
obtaining 421 samples for use in developing techniques to determine 
the migration paths of radiogenic lead away from rich uranium ore 
bodies. Work continues in the effort to develop quantitative elemen- 
tal analyses of ruthenium and reliable measurements of ruthenium 
isotopic abundances, both at the nanogram level, to premit urani- 
um—ruthenium age determinations of uranium ores. For this pur- 
pose, an additional 37 samples were collected in Canada. 


EXPLORATION 
REFER ALSO TO CITATION(S) 31362, 31580 


29320 (CONF-760436—P2, pp III.13-I11.29) *°*Cf-based bore- 
hole logging system for in-situ assaying of uranium ore. Steinman, 
D.K. (IRT Corp., San Diego, CA); Costello, D.G.; Pepper, C.S.; 
Galloway, R.N.; John, J.; Dodd, P.H. 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


A *?Cf based borehole logging system for in-situ assaying of 
uranium ore has been designed and constructed, and preliminary 
tests of system operation have been performed. The system employs 
a delayed neutron activation analysis (DNAA) technique for which 
the downhole feasibility was demonstrated by Kerr—McGee. 
DNAA measures uranium directly, thereby circumventing the dis- 
equilibrium problems which are inherent to natural gamma ray 
logging. An improved DNAA technique has been implemented 
which utilizes a smaller **Cf source and is more sensitive than the 
Kerr—McGee system. In particular, the size of the **Cf source has 
been reduced by more than a factor of 10 with respect to the source 
employed by Kerr—McGee. Shielding for the **Cf source has been 
designed for ease of operation while meeting occupational radiologi- 
cal safety requirements. The present system is vehicle mounted and 
includes the downhole sonde, logging winch with 1,000 meters of 
4HO cable, data handling electronics, data recording and display 
equipment, and source shielding. The design of the system includes 
the following features: logging speeds from stationary to 8 meters/ 
min with the capacity for determining 0.01% UsQOs concentration at 
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1.5 meters/min; uranium concentration readout independent of 
source intensity; auxiliary neutron measurement for accurate correla- 
tion of DNAA signal to actual UsOs present; natural gamma ray 
detector for gauging disequilibrium; and short normal resistivity for 
lithology. The present system is a fully operational prototype. An 
extensive field calibration and evaluation program will begin shortly 
to uncover design problems and to allow simplification of the system 
for production logging. Commercially available units will reflect the 
operational experience gained from the testing program. 


29321 (DP-MS—79-7) Some results of NURE uranium geo- 
chemical studies. Price, V. Jr. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1979. Contract EY-76-C- 
09-0001. 23p. (CONF-790219—5). Dep. NTIS, PC A02/MF AOl. 

From AIME annual meeting; New Orleans, LA, USA (18 
Feb 1979). 

Some technical developments of the National Uranium Re- 
source Evaluation Program which are of general application in 
geochemical exploration are being studied. Results of stream water 
and suspended and bottom sediment analyses are compared for an 
area near Williamsport, Pennsylvania. Variations of uranium content 
of water samples with time in the North Carolina Piedmont are seen 
to correlate with rainfall. Ground water samples from coastal and 
piedmont areas were analyzed for helium. All media sampled pro- 
vide useful information when properly analyzed and interpreted as 
part of a total geological analysis of an area. 


29322 (GJBX—9(79)) Flight Path Recovery System (FPRS) 
design study. (Systech, Inc., New York (USA)). Sep 1978. Contract 
EY-76-C-13-1664. 239p. Dep. NTIS, PC Al1/MF AO1. 

The study contained herein presents a design for a Flight Path 
Recovery System (FPPS) for use in the NURE Program which will 
be more accurate than systems presently used, provide position 
location data in — form suitable for automatic data processing, 
and provide for flight path recovery in a more economic and 
operationally suitable manner. The design is based upon the use of 
presently available hardware and technoloy, and presents little, it 
any, development risk. In addition, a Flight Test Plan designed to 
test the FPRS design concept is presented. 


29323 (GJBX—10(79)) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Durango NTMS quadrangle, Colorado. 
Dawson, H.E.; Weaver, T.A. (Los Alamos Scientific Lab., NM 
(USA)). Jan 1979. Contract W-7405-ENG-36. 140p. (LA—7346- 
MS). Dep. NTIS, PC A07/MF AO1. 

During the spring and summer of 1976, 1518 water and 1604 
waterborne sediment samples were collected from 1804 locations in 
the Durango NTMS quadrangle, Colorado. The samples obtained 
from this 19 940-km? area were analyzed at the Los Alamos Scientif- 
ic Laboratory for total uranium. The uranium concentrations in 
waters ranged from less than the detectable limit of 0.2 ppB to 25.7 
ppB, with a mean value of 0.84 ppB. The concentrations in sedi- 
ments ranged from 1.0 ppM to 71.6 ppM, with a mean value of 4.2 
ppM. Study of total water and total sediment populations indicated 
that both are actually mixtures of several populations. Consequently, 
samples were chosen for discussion on the basis of their having 
conspicuously high uranium concentrations relative to surrounding 
background values. Thirty-four water samples (approximately 2.2% 
of the total water population) had uranium concentrations above 
5.00 ppB, the highest of which were well water samples from the 
San Luis Valley. Thirty-seven sediment samples (approximately 
2.3% of the total sediment population) had uranium concentrations 
above 12.0 ppM. The majority of these were taken from sites in 
Precambrian rocks, but several came from Paleozoic and Mesozoic 
strate and Tertiary volcanics. The uranium concentrations in sedi- 
ment samples from areas of Precambrian rock were especially high 
and these areas may warrant further, more detailed investigations. 


29324 (GJBX—11(79)(Vol.1)) Aerial gamma ray and magnetic 
survey: Rock Springs, Rawlins, and Cheyenne quadrangles, Wyoming 
and the Greeley quadrangle, Colorado. Final report. (GeoMetrics, 
Inc., Sunnyvale, CA (USA)). Dec 1978. Contract EY-76-C-13-1664. 
294p. Dep. NTIS PC E11/MF E11. 

Under the Department of Energy National Uranium Re- 
source Evaluation Program, geoMetrics, Inc. conducted a high 
sensitivity airborne radiometric and magnetic survey of the Rock 
Springs, Rawlins, and Cheyenne 1:250,000 quadrangles in Wyoming, 
and the Greely, 1:250,000 quadrangle within the State of Colorado. 
All field data were returned to the geoMetrics, Sunnyvale, Califor- 
nia computer facilities for processing, statistical analysis, and inter- 
pretation. Data presented in this report are: corrected profiles of all 
radiometric variables, magnetic data, radar and barometric altimeter 
data, air temperatures, and airborne bismuth contributions. Radio- 
metric data presented are corrected for Compton Scatter, altitude 
dependence, and atmospheric bismuth. These data are also presented 
on microfiche and digital magnetic tapes. This report contains anom- 
aly maps and interpretation maps relating mapped geology to the 
corrected radiometric and magnetic data. Radiometric count rates in 
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the Basins were generally lower than over the Precambrian crystal- 
line rocks. Notable exceptions are the Red Desert and Poison Basins 
and Miller Hill area within the Rawlins quadrangle. Interpretation of 
the statistical results succeeded in delineating several anomalous 
uranium trends in: (1) known uranium districts such as Miller Hill 
and extensions thereof and (2) new areas near Chalk Bluff in the 
Cheyenne and Greeley quadrangles. Magnetic pseudo-contour maps 
clearly outline the major structural features as well as provide more 
information about magnetic basement features that could generate 
new insight into the geologic structure of the area. Principal compo- 
nent analysis for each formation was attempted in each quadrangle. 
Results were mixed. Several overall patterns were discernible, but 
individual instances were apparently contradictory. 


29325 (GJBX—12(79)) National Uranium Resourve Evaluation 
Program. Hydrogeochemical and stream sediment reconnaissance 
basic data for Presidio NTMS Quadrangle, Texas. Arendt, J.W. (Oak 
Ridge Gaseous Diffusion Plant, TN (USA)). 12 Dec 1978. Contract 
W-7405-ENG-26. 160p. (K/UR—113). Dep. NTIS, PC E04/MF 
E04. 


Results of a reconnaissance geochemical survey of the Presi- 
dio Quadrangle, Texas are reported. Field and laboratory data are 
presented for 79 groundwater samples and 105 stream sediment 
samples. Statistical and areal distributions of uranium and possible 
uranium-related variables are displayed. A generalized geologic map 
of the survey area is provided, and pertinent geologic factors which 
may be of significance in evaluating the potential for uanium miner- 
alization are briefly discussed. In groundwater, uranium concentra- 
tions above the 85th percentile outline areas in the northeastern 
portion of the quadrangle dominated by Tertiary tuffaceous sedi- 
ments which isconformably overlie Cretaceous units. Other high- 
uranium values are observed in areas dominated by Quaternary 
alluvium derived from the Tertiary volcanics in the central portions 
of the survey area along Alamito and Cienega Creeks. The relation- 
ship between uranium and related variables in groundwater samples 
indicates these areas to have the best potential for uranium mineral- 
ization. In stream sediment data, uranium results indicate that the 
best potential for uranium mineralization occurs in Tertiary tuffa- 
ceous sediments and igneous rocks in the northeastern portion of the 
quadrangle and within the vicinity of the Chinati Mountains. Soluble 
uranium and associated elements related to vein-type uranium miner- 
alization are observed within the vicinity of the Chinati Mountains. 


29326 (GJBX—15(79)) Modes of uranium occurrences in Colora- 
do Front Range. Carpenter, R.H.; Gallagher, J.R.L.; Huber, G.C. 
(Bendix Field Engineering Corp., Grand Junction, CO (USA)). 31 
Jul 1978. Contract EY-76-C-13-1664. 307p. Dep. NTIS, PC E07/MF 
E07. 

This report is an analysis of the various types of uranium 
occurrences in the Colorado Front Range and the environments in 
which they developed. The early Proterozoic crust of this region is 
believed to have been a platform on which intermediate to felsic 
volcanic centers formed. Some units in the volcanic stratigraphy as 
well as in the sediments which were deposited in the shallow, 
intervening seaways are thought to have been uraniferous. Tecton- 
ism, Occurring about 1.7 By ago, was accompanied and followed by 
three periods of Precambrian igneous activity. The volcanics and 
sediments were converted to a metavolcanic-metasedimentary se- 
quence known as the Idaho Springs Formation. Some of the syngen- 
etic uranium remaining in the volcanics and sediments after meta- 
morphism may have been mobilized and incorporated within the 
Silver Plume plutons and the Pikes Peak batholith and concentrated 
in pegmatite dikes, pegmatites and fractured areas in the hood zones 
in the apophyses, or along the flanks of these intrusives. Some or 
most of the uranium found in these sites may have been generated 
deeper in the continental plate. Uplift of the Front Range in the Late 
Mississippian and arching during the Laramide with accompanying 
faulting set the stage for early and mid-Tertiary igneous activity and 
associated uranium mineralization. The source of the early and mid- 
Tertiary uranium mineralization is a point of current debate. Explo- 
ration for uranium in the igneous and metamorphic terrain of the 
Front Range is summarized, and models of each major uranium 
occurrence are described. Finally, the Front Range exploration 
potential for uranium is outlined. 


29327 (GJBX—16(79)(Vol.1)) NURE aerial gamma-ray and 
magnetic reconnaissance survey: Blue Ridge area, Greensboro NJ 17- 
12, Winston-Salem NJ 17-11, and Johnson City NJ 17-10 Quadran- 
gles. Volume I. Narrative report. (LKB Resources, Inc., Huntingdon 
Valley, PA (USA)). Dec 1978. Contract EY-76-C-13-1664. 159p. 
Dep. NTIS, PC E08/MF E08 

As part of the Department of Energy (DOE) National Urani- 
um Resource Evaluation (NURE) Program, LKB Resources, Inc. 
has performed a rotary-wing, reconnaissance high sensitivity radio- 
metric and magnetic survey in the Blue Ridge area of Virginia, 
North Carolina, South Carolina, Kentucky, and Tennessee. Five (5) 
1:250,000 scale NTMS quadrangles (Greensboro, Winston-Salem, 
Johnson City, Knoxville, and Charlotte) were surveyed. A total of 
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15,753 line miles (25,347 kilometers) of data were collected utilizing 
a Sikorsky S58 and S58T helicopter. Traverse lines were flown in an 
east-west direction at 3.0 mile (4.8 kilometer) spacing, with tie lines 
flown in a north-south direction at 12 mile (20 kilometer) spacing. 
The data were digitally recorded at 1.0 second intervals. The Nal 
terrestrial detectors used in this survey had a total volume of 2,154 
cubic inches. The magnetometer employed was a modified ASQ-10 
fluxgate system. This report covers the Greensboro, Winston-Salem, 
and Johnson City NTMS 1:250,000 scale quadrangles. The Knoxville 
and Charlotte NTMS 1:250,000 scale quadrangles are covered in a 
separate report. The radiometric data were normalized to 400 feet 
terrain clearance, and are presented in the form of computer listings 
on microfiche and as stacked profile plots. Profile plots are con- 
tained in Volume II of this report. A geologic interpretation of the 
radiometric and magnetic data is included as part of this report. 


29328 (GJIBX—16(79)(Vol.2)(Greensboro)) NURE aerial 
gamma-ray and magnetic reconnaissance survey: Blue Ridge area, 
Greensboro NJ 17-12, Winston-Salem NJ 17-11, and Johnson City NJ 
17-10 Quadrangles. (LKB Resources, Inc., Huntingdon Valley, PA 
(USA)). Dec 1978. Contract EY-76-C-13-1664. 200p. Dep. NTIS, 
PC A09/MF AOI. 

Volume II contains the flight line profile data and statistical 
analysis for the Greensboro NJ 17-12 Quadrangle in North Carolina. 


29329 (GJBX— i7(79)(Vol.2)(Cheyenne)) Aerial gamma ray and 
magnetic survey: Rockies/Laramie Range Project, Cheyenne Quad- 
rangle, Wyoming. Final report. (GeoMetrics, Inc., Sunnyvale, CA 
(USA)). Nov 1978. Contract EY-76-C-13-1664. 244p. Dep. NTIS, 
PC All/MF AO1. 

Volume 2 contains the flight line profile data and statistical 
analysis results for the Cheyenne Quadrangle in Wyoming. (LK) 


29330 (GIBX—17(79)(Vol.2)(Greeley)) Aerial gamma ray and 
magnetic survey: Rockies/Laramie Range Project, Greeley Quadran- 
gle, Colorado. Final report. (GeoMetrics, Inc., Sunnyvale, CA 
(USA)). Dec 1978. Contract EY-76-C-13-1664. 420p. Dep. NTIS, 
PC A18/MF AOl1. 

Volume 2 presents the flight line profile data and statistical 
analysis results for the Greeley Quadrangle in Colorado. (LK) 


29331 (GJBX—20(79)) Athens 1° x 2° NTMS area, Georgia and 
South Carolina: preliminary basic data report. Ferguson, R.B. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1978. Contract EY-76-C-09-0001. 332p. (DPST—78-146-7). 
Dep. NTIS, PC E07/MF E07. 

This report presents preliminary results of ground water and 
stream sediment reconnaissance in the National Topographic Map 
Series (NTMS) Athens 1° x 2° quadrangle. Stream sediment samples 
were collected from small streams at 1200 sites for a nominal density 
of one site per 18 square kilometers (seven square miles) in rural 
areas. Ground water samples were collected at 771 sites for a 
nominal density of one site per 28 square kilometers (eleven square 
miles). Neutron activation analysis (NAA) results are given for 
uranium and 16 other elements in sediments, and for uranium and 9 
other elements in ground water. Field measurements and observa- 
tions are reported for each site. Analytical data and field measure- 
ments are presented in tables and maps. Statistical summaries of data 
and a brief description of results are given. A generalized geologic 
map and a summary of the geology of the area are included. Key 
data are presented in page-sized hard copy. Supplementary data are 
on microfiche. Key data from ground water sites (Appendix A) 
include (1) water chemistry measurements (pH, conductivity, and 
alkalinity), (2) well depth, and (3) elemental analyses (U, Br, Cl, F, 
Mg, Mn, Na, and V). Supplementary data include site descriptors, 
(well age, frequency of use of well, etc.) and analytical data for Al 
and Dy. Key data from stream sediment sites (Appendix B) include 
(1) water quality measurements (pH, conductivity, and alkalinity), 
and (2) important elemental analyses (U, Th, Hf, Al, Ce, Fe, Mn, Na, 
Sc, Ti, and V). Supplementary data from stream sediment sites 
include sample site descriptors (stream characteristics, vegetation, 
etc.), and additional elemental analyses (Dy, Eu, La, Lu, Sm, and 
Yb). 


29332 (GIBX—23(79)(Vol.2-A)) Aerial radiometric and magnet- 
ic reconnaissance survey of portions of Arizona—New Mexico, Mesa 
Quadrangle. (Texas Instruments, Inc., Dallas (USA)). Nov 1978. 
Contract EY-76-C-13-1664. 333p. Dep. NTIS, PC A15/MF AOIl. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Mesa Quadrangle, Arizona, are 
presented. Statistical and geological analysis of the radiometric data 
revealed 110 uranium anomalies worthy of field checking as possible 
prospects. Sixty-three anomalies suggest the presence of vein-type 
uranium in acid igneous rocks of Tertiary to Mesozoic age. Twenty- 
three anomalies are related to Precambrian granites and three to 
Precambrian schists. The Dripping Spring Quartzite, which has the 
greatest possibility for mineralization in the Mesa Quadrangle, is 
associated with 16 anomalies. Six anomalies may indicate uranium 
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mineralization in the potentially favorable Supai Formation in the 
northeastern part of the quadrangle. The presence of possible strati- 
form uranium deposits in basins is indicated by 35 anomalies in rocks 
varying in age from Quaternary to Cretaceous. Ranges appearing 
most favorable for uranium mineralization include Humbolt Moun- 
tain, West Granite-Herder Mountains area, Pine Mountain—Four 
Peaks area, Fish Creek—Iron Mountains area, Dripping Spring— 
Tortilla-Mescal Mountains zone, west side of Gila Mountains, Sierra 
Ancha, and east of the Sierra Ancha. 


29333 (GJBX—23(79)(Vol.2-B)) Aerial radiometric and magnet- 
ic reconnaissance survey of portions of Arizona—New Mexico, Clifton 
Quadrangle. (Texas Instruments, Inc., Dallas (USA)). Nov 1978. 
Contract EY-76-C-13-1664. 334p. Dep. NTIS, PC A15/MF AOl. 

The results of a high-sensitivity, aerial, gamma-ray spectrom- 
eter and magnetometer survey of the Clifton Quadrangle, Arizona 
and New Mexico, are presented. Statistical and geological analysis of 
the radiometric data revealed 146 uranium anomalies worthy of field 
checking as possible prospects. Seventy-four anomalies suggest the 
presence of vein-type uranium in acid igneous rocks of Quaternary 
to Cretaceous age. Four anomalies may indicate mineralization in the 
potentially favorable Supai Formation, and two are located in Creta- 
ceous sedimentary rocks. The presence of possible stratiform urani- 
um deposits in basins is indicated by 61 anomalies in Quaternary 
and/or Tertiary sedimentary rocks. The regions appearing most 
favorable for uranium mineralization include the Odart Mountain- 
Baldy Peak Area, North Fork White River Area, the flanks of the 
Gila Mountains, the San Francisco Mountains, the northern part of 
the Tularosa Mountains, the Mogollon Mountains, the Baldy Moun- 
tain-Maverick Hill Area, northeast of Baldy Mountain, and north- 
west of Black Mountain. 


29334 (GJBX—23(79)(Vol.2-C)) Aerial radiometric and magnet- 
ic reconnaissance survey of portions of Arizona—New Mexico, Tucson 
Quadrangle. (Texas Instruments, Inc., Dallas (USA)). Nov 1978. 
Contract EY-76-C-13-1664. 448p. Dep. NTIS, PC A19/MF AOI. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Tucson Quadrangle, Arizona, 
are presented. Statistical and geological analysis of the radiometric 
data revealed 72 uranium anomalies worthy of field checking as 
possible prospects. Forty-five preferred anomalies suggest the pres- 
ence of vein-type uranium in acid intrusives and volcanics. These 
anomalies also mark source areas for possible sedimentary deposits in 
basins along the flanks of ranges. Nineteen anomalies over Quaterna- 
ry sand deposits may represent sedimentary uranium, but many of 
these may be anomalous clastics deposited in low-background mate- 
rial. The ranges most favorable for uranium mineralization include 
(1) Silver Reef-Sawtooth-Slate Mountains, (2) Vaca-Sil-Nakya-South 
Comobabi Mountains, (3) Silver Bell-Waterman-Roskruge-Coyote 
Mountains, (4) Tanque Verde-Rincon Mountains, (5) Galiuro-Win- 
chester Mountains, and (6) Santa Teresa-Pinaleno Mountains. 


29335 (GJBX—23(79)(Vol.2-D)) Aerial radiometric and magnet- 
ic reconnaissance survey of portions of Arizona—New Mexico, Silver 
City Quadrangle. (Texas Instruments, Inc., Dallas (USA)). Nov 1978. 
Contract EY-76-C-13-1664. 299p. Dep. NTIS, PC A13/MF AOI. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Silver City Quadrangle, Arizo- 
na and New Mexico, are presented. Statistical and geological analy- 
sis of the radiometric data revealed 133 uranium anomalies worthy 
of field checking as possible prospects. Twenty-six anomalies suggest 
the presence of vein-type uranium in acid igneous rocks of Quaterna- 
ry to Cretaceous age. Fourteen anomalies are related to Precambrian 
rocks, and five represent possible remobilized uranium in sedimenta- 
ry rocks varying in age from Cretaceous to Cambrian. The presence 
of possible stratiform uranium deposits in basins is indicated by 79 
anomalies in rocks of Quaternary to Tertiary age. Ranges appearing 
most favorable for uranium mineralization include Pinaleno Moun- 
tains, Cabezas-Chiricahua Mountains, Penoncillo Mountains, and 
Burro Mountains. Favorable valleys include Wilcox Playa, those 
around Whitlock Mountains, and those on either sides of the Pyra- 
mid and Peloncillo Mountains. 


29336 (GJBX—23(79)(Vol.2-E)) Aerial radiometric and magnet- 
ic reconnaissance survey of portions of Arizona—New Mexico, No- 
gales Quadrangle. (Texas Instruments, Inc., Dallas (USA)). Nov 
1978. Contract EY-76-C-13-1664. 418p. Dep. NTIS, PC A18/MF 
AOl. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Nogales Quadrangle, Arizona, 
are presented. Statistical and geological analysis of the radiometric 
data revealed 47 uranium anomalies worthy of field checking as 
possible prospects. Twenty-one anomalies suggest the presence of 
vein-type uranium in acid intrusives, and 16 anomalies may denote 
the same type of mineralization in acid volcanics. These anomalies 
also mark source areas for possible sedimentary deposits. Nine 
anomalies may represent sedimentary uranium, but many of these 
may be anomalous clastics deposited in low-background material. 
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The ranges that appear most favorable for uranium mineralization 
are the Quinlan, Sierrita, Pajarito, Atascosa, Santa Rita, Patagonia, 
and Huachuca Mountains. 


29337 (GJBX—23(79)(Vol.2-F)) Aerial radiometric and magnet- 
ic reconnaissance survey of portions of Arizona—New Mexico, Doug- 
las Quadrangle. (Texas Instruments, Inc., Dallas (USA)). Nov 1978. 
Contract EY-76-C-13-1664. 275p. Dep. NTIS, PC A1l2/MF AOI. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Douglas Quadrangle, Arizona 
and New Mexico, are presented. Statistical and geological analysis of 
the radiometric data revealed 39 uranium anomalies worthy of field 
checking as possible prospects. Twenty-seven anomalies suggest the 
presence of vein-type uranium in Tertiary acid igneous rocks. Four 
anomalies associated with Quaternary and/or Tertiary basalt may be 
caused by uranium-rich tuffaceous material. The presence of possible 
stratiform uranium deposits in basins is indicated by nine anomalies 
in Quaternary to Cretaceous sediments. The ranges appearing most 
favorable for uranium mineralization include Mule Mountains, Chiri- 
cahua Mountains, Peloncilla Mountains, and Big Hatchet Mountains 
and their flanks. 


29338 (GJBX—24(79)(Vol.1)) Aerial radiometric and magnetic 
reconnaissance survey of the Delta Quadrangle, Utah. Volume 1. 
Narrative and tables. Final report. (Texas Instruments, Inc., Dallas 
(USA)). Nov 1978. Contract EY-76-C-13-1664. 223p. Dep. NTIS, 
PC E07/MF E07. 

Instrumentation and methods described were used for a De- 
partment of Energy (DOE) sponsored high-sensitivity, aerial 
gamma-ray spectrometer and magnetometer survey of the Delta, 
Utah, NTMS, 1:250,000-scale quadrangle. The objective of the work 
was to define areas showing surface indications of a generally higher 
uranium content where detailed exploration for uranium would most 
likely be successful. Gamma-ray spectrometric data were processed 
to correct for variations in atmospheric, flight, and instrument condi- 
tions and were statistically evaluated to remove the effects of surface 
geologic variations. The resulting first-priority uranium anomalies 
(showing simultaneously valid eU, eU/eTh, and eU/K anomalies) 
were interpreted to evaluate their origin and significance. Results of 
the interpretation in the form of a preferred anomaly map, along 
with significance-factor profile maps, stacked profiles, and histo- 
grams are presented in Volume 2 of this final report. Interpretation 
of the gamma-ray spectrometric data revealed a total of 72 uranium 
anomalies believed worthy of follow-up studies as possible uranium 
prospects. Geochemical study of the data indicates that at least the 
northern part of the Delta Quadrangle constitutes a uraniferous 
geochemical province with several significant groupings of anoma- 
lies associated with ranges containing Tertiary granites and/or rhyo- 
lites. These are thought to have good potential for vein-type urani- 
um deposits and could have supplied uranium to form stratiform 
deposits in the basins. One very large and intense anomaly group 
(the Fish Springs anomaly) shows evidence of being caused by 
outwash of radium-bearing tufa from Wilson Hot Springs. This may 
indicate a substantial uranium deposit which served as source for the 
radium at an unknown depth beneath the springs. 


29339 (GJBX—24(79)(Vol.2)) Aerial radiometric and magnetic 
reconnaissance survey of the Delta Quadrangle, Utah. Volume 2. 
Maps, profiles, and histograms. Final report. (Texas Instruments, Inc., 
Dallas (USA)). Nov 1978. Contract EY-76-C-13-1664. 688p. Dep. 
NTIS, PC A99/MF AOl1. 

Results of the interpretation of the gamma-ray spectrometric 
data in the form of a preferred anomaly map, along with signifi- 
cance-factor profile maps, stacked profiles, and histograms are pre- 
sented in Volume 2. (LK) 


29340 (GJBX—28(79)) Portland 1° x 2° NTMS area, Maine and 
New Hampshire: data release. Koller, G.R. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). Feb 1979. 
Contract EY-76-C-09-0001. 432p. (DPST—79-146-2). Dep. NTIS, 
PC E08/MF E08. 

Stream sediment and stream water samples were collected 
from small streams at 1094 sites for a nominal density of one site per 
13 square kilometers (five square miles) in rural areas. Ground water 
samples were collected at 560 sites for a nominal density of one site 
per 26 square kilometers (ten square miles). Neutron activation 
analysis (NAA) results are given for uranium and 16 other elements 
in sediments, and for uranium and 9 other elements in ground water 
and surface water. 


29341 (GJBX—29(79)) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Lime Hills and Tyonek NTMS Quad- 
rangles, Alaska, including concentrations of forty-three additional 
elements. Jacobsen, S.I.; Aamodt, P.L.; Sharp, R.R. Jr. (Los Alamos 
Scientific Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 
327p. (LA—7348-MS). Dep. NTIS, PC A15/MF AOl1. 

The U contents of the 671 waters from the Lime Hills 
quadrangle range from below 0.02 ppB to a high of 11.29 ppB. U 
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contents of the 667 sediments from this quadrangle range from a low 
of 0.1 ppM to a high of 94.9 ppM. Both waters and sediments 
containing relatively high U concentrations are found to cluster in 
association with plutonic rocks in the Alaska Range, and particularly 
so in the vicinity of the Tired Pup batholith and Mount Estelle 
pluton. The U contents of 575 waters from the Tyonek quadrangle 
range from below the detection limit to 13.13 ppB. Relatively high U 
concentrations in waters were found to cluster near the Mount 
Estelle pluton and undifferentiated igneous, metasedimentary, and 
volcanic rocks in the Alaska Range and in Pleistocene deposits along 
the Castle Mountain fault. Uranium contents in 502 sediments from 
the Tyonek quadrangle range from 0.1 to 58 ppM. Most sediment 
samples having high U concentrations are from locations near the 
Mount Estelle pluton and Styx River batholith in the Alaska Range. 
Data for samples collected in the Alaska Range and the two flanking 
lowlands were also examined separately. Water samples from all 
source types in the Alaska Range had a higher mean U concentra- 
tion (0.85 ppB) than those from the Western Lowland (0.34 ppB) or 
the Susitna Lowland (0.51 ppB). The mean U concentrations for lake 
water samples from the Alaska Range and the lowland areas are 
similar. Sediment samples from streams and lakes in the Alaska 
Range have a markedly higher mean U concentration (7.00 ppM) 
than sediment samples from either the Western Lowland (2.46 ppM) 
or the Susitna Lowland area (1.73 ppM). 


29342 (GJBX—30(79)) Uranium hydrogeochemical and stream 
sediment reconnaissance of the Medfra and Mt. McKinley NTMS 
Quadrangles, Alaska, including concentrations of forty-three addition- 
al elements. Van Eeckhout, E.M.; Warren, R.G.; Hill, D.E. (Los 
Alamos Scientific Lab., NM (USA)). Feb 1979. Contract W-7405- 
ENG-36. 277p. (LA—7351-MS). Dep. NTIS, PC A13/MF AOIl. 

During the summer of 1977, 1278 water and 1216 sediment 
samples were collected from 1300 streams and small lakes within the 
33,400-km? area defined by the two quadrangles in central Alaska. 
Each water sample was analyzed for 13 elements, including U, and 
each sediment sample was analyzed for 43 elements, including U and 
Th. Uranium values in water samples range from below 0.02 ppB to 
8.11 ppB, with a mean of 0.31 ppB. Generally, pond waters have 
substantially lower U contents than stream waters. Relatively high U 
concentrations in water are associated with four reconnaissance 
airborne radiometric anomalies reported for the Mt. McKinley quad- 
rangle. U values in sediment samples range from 0.35 to 33.32 ppM, 
with a mean of 2.89 ppM. Generally, the uranium contents of pond 
sediments are substantially lower than those of stream sediments. 
Three areas of high U concentrations in sediment are associated with 
geologic features which indicate potential U mineralization. These 
areas are in granitic rocks of the Sunshine Hills and in Paleozoic 
metamorphic rocks marginal to the Kantishna Hills mining district 
and to the exposures of the Mt. Foraker granodiorite in the Alaska 
Range. 


29343 (GJBX—31(79)) Harrisburg 1° x 2° NTMS area, Pennsyl- 
vania: data release. Heffner, J.D. (Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (USA). Savannah River Lab.). 1979. Contract EY- 
76-C-09-0001. 482p. (DPST—79-146-1). Dep. NTIS, PC A21/MF 
AOl. 

Preliminary results of ground water, stream sediment, and 
stream water reconnaissance in the National Topographic Map 
Series (NTMS) Harrisburg 1° x 2° quadrangle are presented. Stream 
sediment and stream water samples were collected from small 
streams at 1021 sites for a nominal density of one site per 18 square 
kilometers in rural areas. Ground water samples were collected at 
1310 sites for a nominal density of one site per 15 square kilometers. 
Neutron activation analysis (NAA) results are given for uranium and 
16 other elements in sediments, and for uranium and 9 other elements 
in ground water and surface water. Field measurements and observa- 
tions are reported for each site. Analytical data and field measure- 
ments are presented in tables and maps. Statistical summaries of data 
and brief description of results are given. A generalized geologic 
map and a summary of the geology of the area are included. Key 
data are presented in page-sized hard copy. Supplementary data are 
on microfiche. Key data from ground water sites (Appendix A) 
include (1) water chemistry measurements (pH, conductivity, and 
alkalinity), (2) well depth, (3) elemental analyses (U, Br, Cl, F, Mg, 
Mn, Na, and V), and (4) graphical presentation only of Al and Dy 
analyses. Key data from stream sediment sites (Appendix B) include 
(1) water quality measurements (pH, conductivity, and alkalinity), 
and (2) important elemental analyses (U, Th, Hf, Al, Ce, Fe, Mn, Na, 
Sc, Ti, and V). Key data from stream water sites (Appendix C) 
include (1) water chemistry measurements (pH, conductivity, and 
alkalinity) and (2) elemental analyses (U, Al, Br, Cl, Dy, F, Mg, Mn, 
Na, and V). 


29344 (GJBX—32(79)) Preliminary recognition criteria for ura- 
nium occurrences: a field guide. Mathews, G.W.; Jones, C.A.; Pilcher, 
R.C.; D'Andrea, R.F. Jr. (Bendix Field Engineering Corp., Grand 
Junction, CO (USA)). Feb 1979. Contract EY-76-C-13-1664. 46p. 
Dep. NTIS, PC A03/MF AOl1. 
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This field guide is designed as a checklist of the types of 
information necessary in the descriptions of favorable geologic envi- 
ronments and as a rapid reference to the recognition criteria. The 
criteria of each class and subclass of uranium occurrence described 
in GJBX-63(78) and GJBX-67(78) are summarized under the follow- 
ing categories: tectonic setting, major regional structures, dominant 
local structures, host-rock properties, associated rocks, alteration, 
uranium and uranium-bearing minerals, and related (associated) ele- 
ments. (JSR) 


29345 (GJIBX—34(79)) Geostatistics project of the eer Ura- 
nium Resource Evaluation . Progress report, July—Septem- 
ber 1978. Bement, T.R.; Whiteman, D.E. (Los ps Teen Scientific 
Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 12p. (LA— 
7608-PR). Dep. NTIS, PC A02/MF AO1. 

Work was initiated to look at various methods of estimating 
percentiles in radiometric data. Work is continuing in cooperation 
with Bendix Field Engineering Corporation geologists. Discriminant 
analyses were performed on data from both the Lubbock and 
Plainview quadrangles. Data provided by Bendix Field Engineering 
Corporation geologists were used in a training set. 


29346 (GIBX—40(79)(Vol.2-A)) Study of airborne gamma-ray 
spectrometer data procedures: Wind River Basin, Wyoming, Casper 
Quadrangle. (Texas Instruments, Inc., Dallas (USA)). Jan 1979. 
Contract EY-76-C-13-1664. 319p. Dep. NTIS, PC Al4/MF AOl. 

The following data are presented: statistical summary tables 
(Wind River Basin and Casper Quadrangle); flight-line averages; 
geologic map units; geologic map with record locations; uranium 
mines and occurrences; uranium location map; symbol anomaly maps 
(eU, eU/eTH, eU/K, eTh, K, eTh/K) numerical anomaly maps (eU, 
eU/eTh, eU/K, eTh, K, eTh/K); profile anomaly maps (eU, eU/ 
eTh, eU/K, eTh, K, eTh/K); preferred anomaly maps (4-, 7-, 8-, and 
9-point); combined 4- and 7-point preferred anomaly map; stacked 
significance factor profiles; and six-parameter histograms by geolog- 
ic unit. (LK) 


29347 (GJBX—40(79)(Vol.2-B)) Study of airborne 
spectrometer data procedures: Wind River Basin, Wy 
Quadrangle. (Texas Instruments, Inc., Dallas (USA)). Jan 1979. 
Contract EY-76-C-13-1664. 98p. Dep. NTIS, PC A05/MF AO1. 
This volume contains the following data for the Arminto 
Quadrangle, Wind River Basin, Wyoming: statistical summary 
tables; flight-line averages; geologic map units; geologic map with 
record locations; uranium mines and occurrences, uranium location 
map, eU symbol anomaly map; eU/eTh symbol anomaly map; eU/K 
symbol anomaly map; eTh symbol anomaly map; K symbol anomaly 
map; eTh/K symbol anomaly map; eU profile anomaly map; eU/eTh 
profile anomaly map; eU/K profile anomaly map; eTh profile anom- 
aly map; K profile anomaly map; eTh/K profile anomaly map; 
preferred anomaly maps (4- and 7-point); combined 4- and 7-point 
preferred anomaly map; and stacked significance factor profiles. 
(LK) 


29348 (GJBX—40(79)(Vol.2-C)) Study of airborne gamma-ray 
spectrometer data procedures: Wind River Basin, Wyoming, Lander 
Quadrangle. (Texas Instruments, Inc., Dallas (USA)). Jan 1979. 
Contract EY-76-C-13-1664. 109p. Dep. NTIS, PC A06/MF AOl1. 

Data on the Lander Quadrangle, Wind River Basin, Wyo- 
ming, are presented: statistical summary tables; flight-line averages; 
geologic map units; geologic map with record locations; uranium 
mines and occurrences; uranium location map; symbol anomaly maps 
(eU, eU/eTh, eU/K, eTh, K, eTh/K), profile anomaly maps (eU, 
eU/eTh, eU/K, eTh, K, eTh/K); preferred anomaly maps (4- and 7- 
point); combined 4- and 7-point preferred anomaly map; and stacked 
significance factor profiles. (LK) 


29349 (GJBX—40(79)(Vol.2-D)) Study of Weems gamma-ra 
spectrometer data procedures: Wind River Basin, W. 
polis Quadrangle. (Texas Instruments, Inc., Dallas (USA) Jan 1979. 
Contract EY-76-C-13-1664. 101p. Dep. NTIS, PC A06/MF AOl. 
This volume contains the following data from the Thermopo- 
lis Quadrangle, Wind River Basin, Wyoming: statistical summary 
tables; flight-line averages; geologic map units; geologic map with 
record locations; uranium mines and occurrences, uranium location 
map; eU symbol anomaly map; eU/eTh symbol anomaly map; eU/K 
symbol anomaly map; eTh symbol anomaly map; K symbol anomaly 
map; eU profile anomaly map; eU/eTh profile anomaly map; eU/K 
profile anomaly map; eTh profile anomaly map; K profile anomaly 
map; eTh/K profile anomaly map; preferred anomaly maps (4- and 
7-point), combined 4- and 7-point preferred anomaly map; and 
stacked significance factor profiles. (LK) 


29350 (GJBX—127(78)(Vol.1)) NURE aerial gamma-ray and 
magnetic reconnaissance survey, Chugach/Yakutat area, Alaska. 
Volume I. Narrative report. (LKB Resources, Inc., Huntingdon 
Valley, PA (USA)). Oct 1978. Contract EY-76-C-13-1664. 137p. 
Dep. NTIS, PC E05/MF E05. 
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A rotary-wing reconnaissance high sensitivity radiometric 
and magnetic survey covered the Alaska portion of twenty-nine 
1:250,000 NTMS quadrangles. A total of 21,409 line miles of data 
were collected during the 1976 and 1977 flying seasons. Traverse 
lines were flown in an east-west direction at 6.25 mile spacing, with 
the lines flown in a north-south direction at 25 mile spacing. The 
data were digitally recorded at 2.0 second intervals. The Nal crystal 
detectors used in this survey had a volume of 2,154 cubic inches for 
the terrestrial sensors and 318 cubic inches on the atmospheric 
sensor. The magnetometers employed were a modified ASQ-10 
fluxgate (1977) and Varian V-85 proton (1976). This report covers 
only the Chugach/Yakutat area comprised of the Valdez, Cordova, 
Bering Glacier, Icy Bay, Mt. Saint Elias, and Yakutat NTMS 
1:250,000 scale quadrangles which were flown during the 1976 and 
1977 seasons. The radiometric data were normalized to 400 feet 
terrain clearance. The data are presented in the form of computer 
listings on microfiche and as stacked profile plots. The profile plots 
are contained in Volume II of this report. A geologic interpretation 
of the radiometric and magnetic data is included in this volume. 


29351 (IS—4606) Multilaboratory analytical quality control for 
the hydrogeochemical and stream sediment reconnaissance. D’Silva, 
A.P.; Floyd, M.A.; Haas, W.J. Jr. (Ames Lab., IA (USA)). Dec 
1978. Contract W-7405-ENG-82. 33p. Dep. NTIS, PC A03/MF 
AOl. 

The control status observation on the water and sediment 
batch control charts is tabulated. ORGDP reports negative bias in 
their fluorometric analyses of Water B4. LASL shows negative bias 
in their analyses of Sediment T1 by delayed neutron counting. SRL 
also reports negative bias in the delayed neutron counting of Sedi- 
ment Tl. The interlaboratory comparisons of Sediment R1 and 
Sediment S1 reveal that ORGDP and SRL are not in agreement. 
However, because of the differences between the fluorometric and 
delayed neutron counting techniques, this is to be expected. 


29352 (IS—4624) Multilaboratory analytical quality control for 
the hydrogeochemical and stream sediment reconnaissance. Quality 
control report for January 1979. D’Silva, A.P.; Floyd, M.A.; Haas, 
W.J. Jr. (Ames Lab., IA (USA)). Jan 1979. Contract W-7405-ENG- 
82. 50p. Dep. NTIS, PC A03/MF AOl1. 

Portions of document are illegible. 

The control status observations on the water and sediment 
batch control charts are presented tabularly. LASL shows negative 
bias in their analyses of water B4, sediment R1i, and sediment T1. 
ORGDP shows negative bias in their analyses of water A4, sediment 
R1 analyzed by a fluorometric technique, and sediment S1 analyzed 
by delayed neutron counting. The interlaboratory comparisons of 
water A4, water B4, sediment R1, and sediment S1 reveal that 
LASL and ORGDP results are in agreement with one another. 


29353 (IS—4654) Multilaboratory analytical quality control for 
the hydrogeochemical and stream sediment reconnaissance. Quality 
control report, February 1979. D’Sliva, A.P.; Floyd, M.A.; Haas, 
W.J. Jr. (Ames Lab., IA (USA)). Mar 1979. Contract W-7405-ENG- 
82. 59p. Dep. NTIS, PC A04/MF AOI. 

For the month of February 1979, Ames Laboratory received 
the results of analysis of water and sediment samples from LASL, 
ORGDP, and SRL. The control status observation on the water and 
sediment batch control charts are tabulated. All laboratories appear 
to be in control. The interlaboratoey comparisons of water A4, 
water B4, sediment R1, and sediment S1 show that all laboratories 
are in good agreement with one another. The interlaboratory com- 
parison for sediment T1 reveals that the results reported by SRL and 
LASL are significantly different. The status of all interlaboratory 
comparisons are also tabulated. 


29354 (LA—7648-MS) Automated data handling of uranium 
analyses for the NURE program. Informal report. Kosiewicz, S.T. 
(Los Alamos Scientific Lab., NM (USA)). Feb 1979. Contract W- 
7405-ENG-36. 14p. Dep. NTIS, PC A02/MF AO1. 

Data acquisition and processing for uranium analyses by the 
pellet fluorometric method are automated. Upon command from a 
dedicated minicomputer voltage signals are processed. Then, con- 
centration data are printed on paper and also placed directly on a 
magnetic tape cassette. Comparisons of more than 500 calculations 
done with a desk-top calculator and those done by the automated 
system show excellent agreement. Benefits of the automated system 
include decreased errors and savings in time and labor. 


29355 (ORNL/EIS—121/V2) Geological and geochemical as- 
pects of uranium deposits: a selected, annotated bibliography. Thomas, 
J.M.; Brock, M.L.; Garland, P.A.; White, M.B.; Daniel, E.W. 
(comps.). (Oak Ridge National Lab., TN (USA)). Jun 1978. Contract 
W-7405-ENG-26. 296p. Dep. NTIS, PC A13/MF AOI1. 

A compilation of 490 references is presented which is the 
second in a series compiled from the National Uranium Resource 
Evaluation (NURE) Bibliographic Data Base. This data base is one 
of six created by the Ecological Sciences Information Center, Oak 
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Ridge National Laboratory, for the Grand Junction Office of the 
Department of Energy. Major emphasis for this volume has been 
placed on uranium geology, encompassing deposition, genesis of ore 
deposits, and ore controls; and prospecting techniques, including 
geochemistry and aerial reconnaissance. The following indexes are 
provided to aid the user in locating references of interest: author, 
geographic location, quadrangel name, geoformational feature, taxo- 
nomic name, and keyword. 


29356 (GJBX—16(79)(Vol.2)(Winston-Salem)) MURE aerial 
gamma-ray and magnetic reconnaissance survey: Blue Ridge area, 
Greensboro NJ 17-12, Winston-Salem NJ 17-11, and Johnson City NJ 
17-10 Quadrangles. (LKB Resources, Inc., Huntingdon Valley, PA 
(USA)). Dec 1978. Contract EY-76-C-13-1664. 274p. Dep. NTIS, 
PC Al2/MF AO1. 

Volume 2 contains the flight line profile data and statistical 
analysis results for the Winston-Salem NJ 17-11 Quadrangle in North 
Carolina, Virginia, and Tennessee. 


29357 Uranium and thorium in tertiary alkaline volcanic rocks in 
south-central British Columbia. Church, B.N.; Johnson, W.M. (Brit- 
ish Columbia Ministry of Mines and Petroleum Resources). West. 
Miner; 51: No. 5, 33-34(May 1978). 

A geological survey and lithogeochemical study of the Terti- 
ary volcanic rocks in south-central British Columbia has been under- 
taken as a follow up to a Federal-Provincial geochemical reconnais- 
sance program for uranium in waters and stream sediments (URP). 
Results of the 1976 URP program show anomalous uranium values 
over broad areas in the Okanagan-Boundary region. Particularly 
high concentrations were detected in stream waters and some alka- 
line ponds. It is speculated that the uranium was derived from 
underlying fractured Tertiary volcanic rocks or leached from scat- 
tered glacial deposits containing eroded fragments of the same 
material. The area is considered to have good potential for a fissure 
controlled, bedded, or basal-type uranium deposit and warrants 
further exploration. 


29358 Exploration trends in British Columbia. Brown, A.S. 
(Ministry of Mines and Petroleum Resources, British Columbia). 
West. Miner; 51: No. 2, 25-28,31,34(Feb 1978). 

Exploration efforts for uranium in British Columbia are de- 
scribed. Strong markets and the provincial-federal Uranium Recon- 
naissance Program are stimulating exploration, staking, and drilling. 


29359 Nova Scotia: interest in uranium, base metals, industrial 
minerals and coal. Gillis, W. (Nova Scotia Ministry of Mines). West. 
Miner; 51: No. 2, 22-24(Feb 1978). 

Exploration efforts for uranium in Nova Scotia are very 
briefly described. 


MINING 
REFER ALSO TO CITATION(S) 29017, 29366 


29360 Full production approaching at Roessing Uranium. Coal, 
Gold Base Miner. South. Afr.; 26: No. 12, 21-23, 25, 27, 29(Dec 1978). 

The Roessing uranium mine, in South West Africa's Namib 
Desert, is an extraordinary operation by any standards: The open pit 
mining operation; the highly complex metallurgical plant that, unlike 
those at mines in South Africa extracts the uranium as far as the 
uranium oxide or yellowcake product; the back-up services; and the 
team of people who run Roessing. This article examines the geology, 
the initial exploration and the open pit. A later article will cover 
other aspects including the processing plant, which has just under- 
gone modifications costing an estimated R35-million. 


29361 Outback problems. Financ. Mail; 69: No. 13, 1187-1188(29 
Sep 1978). 

The article looks at the problems experienced in Australia 
with respect to the mining of uranium deposits and the aboriginals’ 
demands. The effects of delay in mining on the market scene are 
discussed. 


29362 Friction Rock Stabilizers: how and why they work. pp 492- 
494 + vp of Rock mechanics. Kim, Y.S. (comp.). Reno, NV; 
University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

This paper discusses the device itself, the mechanism by 
which it functions and compares this mechanism with more common 
devices such as the mechanical roof bolt and the resin rebar system. 
A Friction Rock Stabilizer can be pictured as a split pipe, set into the 
geologic mass to be reinforced; thus, the trade name “Split Set.’ The 
configuration is shown. Friction Rock Stabilizers are 1-1/2" outside 
diameter as manufactured and normally are put into 1-3/8" diameter 
boreholes in rock. Depending on the smoothness, diameter through- 
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out its length, straightness of the hole and frictional coefficient, and 
anchorage of 4/4 to 1-1/2 tons is obtained per foot of borehole 
contact upon installation. The device can be easily installed with any 
common air percussion impact drill. The steel used in the fixture is a 
high formability steel with approximately a 70,000 psi yield. Wall 
thickness is near 0.090 inch. The stabilizer is tapered on the upper 
end for insertion into the borehole and on the other end a ring is 
welded to the unit as a retainer for the roof plate. Upon installation it 
provides a yieldable support and, with time, becomes more rigidly 
anchored in the rock to provide the restraint necessary for long term 
stability. It is a full contact system which preloads the rock in 
compression to increase stability. The yieldable aspects of Friction 
Rock Stabilizers without loss of restraint against the rock cannot be 
overemphasized. Also, the preload of the rock by the device during 
and after installation is very important. The preload acts in a plane 
perpendicular to the axis of the device and also along the axis as it is 
driven in. This combined effect produces a zone of triaxial compres- 
sion around the device and, when coupled with the pressure bulb 
which is present in the rock form the plate, we end up with a unique 
pear-shaped compression zone around each device. 


29363 Reclamation at Anaconda’s Jackpile uranium mine. Reyn- 
olds, J. (Anaconda Co., Grants, NM); Kelley, N.E.; Cwik, M.J. pp 
144-148 of Mining year book 1978. Denver, CO; Colorado Mining 
Association (1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

Comprehensive reclamation planning and innovative reclama- 
tion techniques have achieved promising initial results at Anaconda’s 
Open-pit uranium mine in northwestern New Mexico. The Tres 
Hermanos stratigraphic member at the mine offers superior proper- 
ties for establishing vegetation compared to the Dakota and Jackpile 
stratigraphic members. Tres Hermanos soil has favorable lower 
electrical conductivity and favorably higher pH than the Dakota 
soils. Tres Hermanos soil had favorable higher amounts of Ca, Mg, 
and K, and showed a favorable C.E.C. that was three to four times 
higher than the Jackpile soils. Fe, Zn, Cd, Cu, Mn, Pb, Hg, Co, Cr, 
Ni, As, and Se, did not appear to be present at problem concentra- 
tions in the Tres Hermanos soil. A cost-effective technique was 
utilized for waste dump reclamation. Large Tres Hermanos sand- 
stone aggregates were crushed in place to a suitable texture rather 
than being removed or covered with stockpiled alluvial soils. Equip- 
ment that would have to be taken from strip mining remained in the 
mining operation and the original estimate of over $110,000 for 
reclaiming the site was substantially reduced. Additional work ap- 
pears warranted to determine if differences in overburden properties 
exist among various combinations of Mancos shale and sandstone 
units which comprise the Tres Hermanos member. Long term results 
are also needed to identify transient plant communities under years 
of widely divergent precipitation and over surface material having 
varying composition of Tres Hermanos units. 


29364 Indian perspective on uranium development. Crowder, 
C.L. (Vlasis, Rezow, and Crowder, Phoenix, AZ). pp 154-156 of 
Mining year book 1978. Denver, CO; Colorado Mining Association 
(1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

The Indian community, like any group of people, has widely 
diverse viewpoints on the controversial issue of uranium develop- 
ment. An analysis of that perspective cannot be segregated from a 
general discussion of energy resource development on Indian lands. 
Historically, resource development on Indian lands has consisted 
largely of exploitation and dictation of terms and conditions by 
industry and the Federal government. An understanding of this 
history and the traditional beliefs and values of Indians is the 
touchstone to effective negotiation, and tribal participation the key 
to action. The form and structure of future agreements and contracts 
will depend on innovative draftsmanship reflecting this understand- 
ing. The principles of tribal sovereignty, the protection of land, air 
and water, and tribal control are paramount in importance to tribal 
governments. 


29365 Uranium extraction. Davidson, R.J.; Hanf, N.W.; 
Schmidt, C.G. South African Patent 770, 995/A/. 18 Feb 1977. 
10p.p. 

A process for extracting uranium values from a pyrite con- 
centrate containing at least 20% by weight sulphur and at least 50 
grams per ton of uranium, calculated as UsOs, including the steps of 
roasting the concentrate to convert the uranium to uranium sulphate, 
and solubilising the uranium sulphate in the roasted concentrate by 
means of an acid leach solution of pH not exceeding 3. 


FEED PROCESSING 


REFER ALSO TO CITATION(S) 29417, 29435, 29438 
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29366 (BM-RI—8328) Effect of ion concentrations on uranium 
absorption from sodium carbonate solutions. Traut, D.E.; El Hazek, 
N.M.T.; Palmer, G.R.; Nichols, I.L. (Bureau of Mines, Boulder City, 
NV (USA); Bureau of Mines, Salt Lake City, UT (USA). Salt Lake 
City Metallurgy Research Center). 1979. 15p. Bureau of Mines, 
Washington, DC. 

The effect of various ion concentrations on uranium absorp- 
tion from a sodium carbonate solution by a strong-base, anion resin 
was investigated in order to help assure an adequate uranium supply 
for future needs. The studies were conducted to improve the recov- 
ery of uranium from in situ leach solutions by ion exchange. The 
effects of carbonate, bicarbonate, chloride, and sulfate ions were 
examined. Relatively low (less than 5 g/l) concentrations of chlo- 
ride, sulfate, and bicarbonate were found to be detrimental to the 
absorption of uranium. High (greater than 10 g/l) carbonate concen- 
trations also adversely affected the uranium absorption. In addition, 
the effect of initial resin form was investigated in tests of the 
chloride, carbonate, and bicarbonate forms; resin form was shown to 
have no effect on the absorption of uranium. 


29367 (GIBX—35(79)(Vol.1)) Extraction of uranium from 
seawater: evaluation of uranium resources and plant siting. Rodman, 
M.R.; Gordon, L.I.; Chen, A.C.T. (Oregon State Univ., Corvallis 
(USA). School of Oceanography). Feb 1979. Contract EY-76-C-13- 
1664. 163p. (XN-RT—14(Vol.1)). Dep. NTIS, PC A08/MF A011. 
This report deals with the evaluation of U.S. coastal waters as 
a uranium resource and with the selection of a suitable site for 
construction of a large-scale plant for uranium extraction. Evalua- 
tion of the resource revealed that although the concentration of 
uranium is quite low, about 3.3 ppB in seawater of average oceanic 
salinity, the amount present in the total volume of the oceans is very 
great, some 4.5 billion metric tons. Of this, perhaps only that 
uranium contained in the upper 100 meters or so of the surface well- 
mixed layer should be considered accessible for recovery, some 160 
million tonnes. The study indicated that open ocean seawater ac- 
quired for the purpose of uranium extraction would be a more 
favorable resource than rivers entering the sez, cooling water of 
power plants, or the feed or effluent streams of existing plants 
producing other products such as magnesium, bromine, or potable 
and/or agricultural water from seawater. Various considerations led 
to the selection of a site for a pumped seawater coastal plant at a 
coastal location. Puerto Yabucoa, Puerto Rico was selected. Recom- 
mendations are given for further studies. 21 figures, 8 tables. 


29368 (GJIBX—35(79)(Vol.2)) Selected bibliography for the ex- 
traction of uranium from seawater: evaluation of uranium resources 
and plant siting. Chen, A.C.T.; Gordon, L.I.; Rodman, M.R.; Binney, 
S.E. (Oregon State Univ., Corvallis (USA)). 6 Feb 1979. Contract 
EY-76-C-13-1664. 279p. (XN-RT—14(Vol.2)). Dep. NTIS, PC A13/ 
MF AOl1. 

This bibliography contaius 471 references pertaining to the 
evaluation of U.S. territorial ocean waters as a potential uranium 
resource and to the selection of a site for a plant designed for the 
large scale extraction of uranium from seawater. This bibliography 
was prepared using machine literature retrieval, bibliographic, and 
work processing systems at Oregon State University. The literature 
cited is listed by author with indices to the author's countries, 
geographic areas of study, and to a set of keywords to the subject 
matter. 


29369 (INIS-mf—4203, pp 489-528) Chemistry in the extraction 
of nuclear raw materials from ores. James, H.E. (Atomic Energy 
Board, Pelindaba, Pretoria (South Africa). Extraction Metallurgy 
Div.). 1977. 

From School on chemistry in nuclear technology; Johannes- 
burg, South Africa (24 Oct 1977). 


The chemical reactions that occur in the leaching, solvent 
extraction, and ion-exchange steps in typical processes for the extrac- 
tion of uranium and thorium from ores are described. The impor- 
tance of an understanding of the chemistry of these processes by the 
Engineer in research and development, process design, and plant 
operation is illustrated by examples from South African practice. 


29370 (IS-T—846) Characterization of ammonium polyuranate 
powders from a continuous precipitator. Oolman, T. (Iowa State 
Univ. of Science and Technology, Ames (USA)). Jan 1979. Contract 
W-7405-ENG-82. 106p. Dep. NTIS, PC A06/MF AOI. 

Thisis. 

Ammonium polyuranate powders produced in a continuous, 
well-mixed precipitator were characterized by means of electron 
microscopy. The powders were qualitatively analyzed with the 
scanning electron microscope and the elementary crystallites were 
quantivatively analyzed with the transmission electron microscope. 
The results were fit to a kinetic theory of continuous precipitation. A 
phase analysis was also preformed by x-ray powder diffraction. 
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29371 (NUREG—0453) Final environmental statement related 
to the Atlas Minerals Division, Atlas Corporation, Atlas Uranium Mill 
(Grand County, Utah). (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Material Safety and Safeguards). 
Jan 1979. 193p. NTIS, PC A09/MF AO1. 

The proposed action is the continuation of Source Material 
License SUA-917 issued to Atlas Corporation for the operation of 
the Atlas Uranium Mill in Grand County, Utah, near Moab (Docket 
No. 40-3453). The present mill was designed for an 1100 MT (1200 
ton) per day processing rate with 0.25% uranium ore feed. The 
actual ore processing rate may vary up to 1450 MT (1600 ton) per 
day if lower grade ores are processed, but the annual production rate 
of 836 MT (921 tons) UsOs will not be exceeded. Possible environ- 
mental impacts and adverse effects are identified. Conditions for the 
protection of the environment are set forth before the license can be 
renewed. 


29372 (NUREG—0494(DRAFT)) Draft environmental state- 
ment related to the Energy Fuels Nuclear, Inc., White Mesa Uranium 
Project (San Juan County, Utah). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Material Safety and 
Safeguards). Dec 1978. 188p. Nuclear Regulatory Commission, 
Washington, DC. 

The proposed action is the issuance of a Source Material 
License to Energy Fuels Nuclear, Inc., for the construction and 
operation of the proposed White Mesa Uranium Project (Utah) with 
a product (U3Os) production limited to 7.3 x 105 kg (1.6 x 10° Ib) per 
year. Possible environmental impacts and adverse effects were iden- 
tified. Conditions for the protection of the environment are set forth 
before the license can be issued. (DLC) 


29373 (NUREG—0505) Final environmental statement related 
to the Minerals Exploration Company, Sweetwater Uranium Project 
(Sweetwater County, Wyoming). Docket No. 40-8584. (Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Nuclear 
Material Safety and Safeguards). Dec 1978. 284p. NTIS, PC A13/ 
MF AOl. 

The proposed action is the issuance of a Source Material 
License to Minerals Exploration Company (MEC) for the construc- 
tion and operation of the proposed Sweetwater Uranium Mill in 
Sweetwater County, Wyoming, with a nominal —— of 3000 tons 
(2.7 x 10° kg) per day of uranium ore. As part of this proposal, the 
applicant proposes also to construct a heap leaching and resin ion- 
exchange facility to extract uranium from low-grade ores and mine 
—. Conditions for the protection of the environment are set 
orth. 


29374 Design and operation of a continuous ion-exchange demon- 
stration plant for the recovery of uranium. Craig, W.M. (Atomic 
Energy Board, Pelindaba, Pretoria (South Africa). Extraction Metal- 
lurgy Div.); Haines, A.K.; Nicol, D.I.; Olen, C.M. (National Inst. for 
Metallurgy, Johannesburg (South Africa)); Douglas, M.E.E. (Rand 
Mines Ltd., Johannesburg (South Africa)); Louw, G.D. (Blyvooruit- 
zicht Gold Mining Co. Ltd. (South Africa)). J. S. Afr. Inst. Min. 
Metall.; 78: No. 12, 316-324(Jul 1978). 

A description is given of the design of the continuous ion- 
exchange demonstration plant at Blyvooruitzicht Gold Mine, includ- 
ing details of the process design, the column construction, and the 
control system. The operating and process results gathered over a 
period of seventeen months are summarized, and devolopment work 
and modifications to the process are discussed. It is concluded that 
the system comprising continuous loading and continuous elution is 
technically feasible and can be scaled up with confidence. 


29375 Technique for recovering nuclear materials. Hague, R.S. 
(to Dept. of Energy). US Patent Application 870,239. 17 Jan 1978. 
18p. 

A technique for recovering uranium, plutonium, and/or other 
source or special nuclear materials (SSM) remaining in the ground 
after detonation of nuclear explosives. Solution mining techniques 
are utilized to bring up the uranium, plutonium, and other SSM, 
concentrated underground in relatively small volumes, for process- 
ing in portable modular plant. In high-transmissivity rocks, a cushion 
fluid is utilized to seal off the formation and minimize loss of 
recovery reagent. Tests and other projects utilizing nuclear detona- 
tions may be designed to enhance SM recovery by: (a) addition of 
catalytic agents to the shot environment, (b) choosing shot environ- 
ments that would enhance reagent recovery (as salt), or (c) choosing 
an environment that would reduce refractory conditions of bomb 
debris. 


29376 Uranium extraction from natural waters. Laskorin, B.N.; 
Metal’nikov, S.S.; Smolina, G.I. At. Energ. (USSR); 43: No. 6, 472- 
476(Dec 1977). (In Russian). 

A possibility and a perspective of application of nonorganic 
sorbents and organic ionites to extract uranium from natural waters 
were investigated. The natural water used in the experiments con- 
tained 5.8 g/l of salts, 60mg/m® of uranium at pH=8.4+-8.7; water 
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temperature varied from 5 to 19 deg C. Uranium sorption kinetics 
and sorbent volume stability have been studied in dynamics in the 
process of their long operation. Several variants of uranium extrac- 
tion directly in aquatoria using grained adsorbers and other ion- 
exchange materials have been developed and studied. The most 
satisfactory results of uranium sorption in aquatoria were obtained 
with the AM-10X anionite produced in the USSR with granular 
sizes from 0.40 to 0.63 and from 0.63 to 1.0 mm. In contacting for 10 
and 13 hours the anionite with the granular sizes from 0.40 to 0.63 
mm is saturated with uranium up to 1.33 and 1.71 mg/g. 


ENRICHMENT 
REFER ALSO TO CITATION(S) 31045 


29377 (LA-UR—78-2472) Accelerator breeding of fissile materi- 
als. Taschek, R.F. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 18p. (CONF-780921—10). Dep. NTIS, 
PC A02/MF AOl. 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

The accelerator-driven breeder can extend an essential energy 
resource, fissile fuel for nuclear reactors, by a very large factor. 
Symbiotic breeders could be brought on line in a shorter period of 
time with favorable performance predictability. The economics of 
using accelerator breeding of fertile-to-fissile elements will become 
favorable as natural fissile material becomes scarce. 


29378 Uranium isotopic enrichment. Aubert, J.; Carles, M.; 
Neige, R. (to Commissariat I’'Energie Atomique). US Patent 
4,129,481. 12 Dec 1978. Priority date 13 Feb 1976, France. 12p. 

A chemical process of isotopic enrichment of uranium makes 
use of isotopic exchange between an aqueous phase loaded with 
uranium(III) and another phase charged with uranium(IV). Reduc- 
tion and oxidation of uranium in aqueous phase are carried out using 
the same electrolyzer. Reduction may be by zinc amalgam which is 
later electrolytically reduced. 


29379 Separation of uranium isotopes using anion exchangers. 
Seko, M.; Miyaki, T. (to Asahi Kasei Kogyo Kabushiki Kaisha). US 
Patent 4,112,045. 5 Sep 1978. Priority date 5 Oct 1972, Japan. 12p. 

Uranium-235 is efficiently concentrated using a solution con- 
taining uranium-238 and uranium-235 by passing a solution contain- 
ing uranium(VI) complex anions through a body of an anion ex- 
change material to adsorb uranium(VI) complex anions on a portion 
of the anion exchange material and then passing a solution of a 
reducing agent through the anion exchange material thus retaining 
uranium in the form of the uranium(VI) complex anions to elute the 
uranium ions while reducing the uranium(VI) complex anions to 
uranium(IV) complex ions. 


GASEOUS DIFFUSION 
REFER ALSO TO CITATION(S) 29473 


29380 (CONF-781110—7) Computer aided approach for qualita- 
tive risk assessment of engineered systems. Crowley, W.K.; Arendt, 
J.S.; Fussell, J.B.; Rooney, J.J.; Wagner, D.P. (JBF Associates, 
Knoxville, TN (USA); Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 16p. Dep. NTIS, PC A02/MF AOl1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

This paper outlines a computer aided methodology for deter- 
mining the relative contributions of various subsystems and compo- 
nents to the total risk associated with an engineered system. Major 
contributors to overall task risk are identified through comparison of 
an expected frequency density function with an established risk 
criterion. Contributions that are inconsistently high are also identi- 
fied. The results from this analysis are useful for directing efforts for 
improving system safety and performance. An analysis of uranium 
hexafluoride handling risk at a gaseous diffusion uranium enrichment 
plant using a preliminary version of the computer program EXCON 
is briefly described and illustrated. 


29381 Freezer-sublimer for gaseous diffusion plant. Reti, G.R. 
(to Bechtel International Corp.). US Patent 4,127,163. 28 Nov 1978. 
Filed date 18 Aug 1976. 10p. 

A method and apparatus is disclosed for freezing and sublim- 
ing uranium hexafluoride (UF¢) as part of a gaseous diffusion plant 
from which a quantity of the UFg inventory is intermittently with- 
drawn and frozen to solidify it. A plurality of upright heat pipes 
holds a coolant and is arranged in a two compartment vessel, the 
lower compartment is exposed to UFe, the higher one serves for 
condensing the evaporated coolant by means of cooling water. In 
one embodiment, each pipe has a quantity of coolant such as freon, 
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hermetically sealded therein. In the other embodiment, each pipe is 
sealed only at the lower end while the upper end communicates with 
a common vapor or cooling chamber which contains a water cooled 
condenser. The cooling water has a sufficiently low temperature to 
condense the evaporated coolant. The liquid coolant flows gravita- 
tionally downward to the lower end portion of the pipe. UFs gas is 
flowed into the tank where it contacts the finned outside surface of 
the heat pipes. Heat from the gas evaporates the coolant and the gas 
in turn is solidified on the exterior of the heat pipe sections in the 
tank. To recover UF, gas from the tank, the solidified UFe is 
sublimed by passing compressed UF¢ gas over the frozen UF¢ gas on 
the pipes or by externally heating the lower ends of the pipes 
sufficiently to evaporate the coolant therein above the subliming 
temperature of the UFs. The subliming UF¢ gas then condenses the 
coolant in the vertical heat pipes, so that it can gravitationally flow 
back to the lower end portions. 


29382 Process gas solidification system. Fort, W.G.S.; Lee, 
W.W., Jr. (to Dept. of Energy). US Patent 4,115,073. 19 Sep 1978. 
Filed date 21 Jun 1977. 6p. 

It has been the practice to (a) withdraw hot, liquid UF. from 
various systems, (b) direct the UFs into storage cylinders, and (c) 
transport the filled cylinders to another area where the UFe is 
permitted to solidify by natural cooling. However, some hazard 
attends the movement of cylinders containing liquid UFs which is 
dense, toxic, and corrosive. As illustrated in terms of one of its 
applications, the invention is directed to withdrawing hot liquid UF. 
from a system including (a) a compressor for incresing the pressure 
and temperature of a stream of gaseous UF¢ to above its triple point 
and (b) a condenser for liquefying the compressed gas. A network 
containing block valves and at least first and second portable storage 
cylinders is connected between the outlet of the condenser and the 
suction inlet of the compressor. After an increment of liquid UFs 
from the condenser has been admitted to the first cylinder, the 
cylinder is connected to the suction of the compressor to flash off 
UFs from the cylinder, thus gradually solidifying UFs therein. While 
the first cylinder is being cooled in this manner, an increment of 
liquid UF¢ from the condenser is transferred into the second cylin- 
der. UFs then is flashed from the second cylinder while another 
increment of liquid UF¢ is being fed to the first. The operations are 
repeated until both cylinders are filled with solid UFs after which 
they can be moved safely. As compared with the previous technique, 
this procedure is safer, faster, and more economical. The method 
also provides the additional advantage of removing volatile impuri- 
ties from the UFewhile it is being cooled. 


CENTRIFUGATION 


29383 (Y/DS—100) Projected uranium measurement uncertain- 
ties for the Gas Centrifuge Enrichment Plant. Younkin, J.M. (Oak 
Ridge Y-12 Plant, TN (USA)). Feb 1979. Contract W-7405-ENG-48. 
20p. Dep. NTIS, PC A02/MF AO1. 

An analysis was made of the uncertainties associated with the 
measurements of the declared uranium streams in the Portsmouth 
Gas Centrifuge Enrichment Plant (GCEP). The total uncertainty for 
the GCEP is projected to be from 54 to 108 kg **°U/year out of a 
measured total of 200,000 kg *35U/year. The systematic component 
of uncertainty of the UF¢ streams is the largest and the dominant 
contributor to the total uncertainty. A possible scheme for reducing 
the total uncertainty is given. (DLC) 


FUELS PRODUCTION AND PROPERTIES 


REFER ALSO TO CITATION(S) 30945, 30946 


29384 (HEDL-SA—1410FP) U.S. technology for mechanized/ 
automated fabrication of fast reactor fuel. Nyman, D.H.; Bennett, 
D.W.; Claudson, T.T.; Dahl, R.E.; Graham, R.A.; Keating, J.J.; 
Yatabe, J.M. (Hanford Engineering Development Lab., Richland, 
WA (USA); Department of Energy, Washington, DC (USA)). 1978. 
Contract EY-76-C-14-2170. 12p. (CONF-781004—7). Dep. NTIS, 
PC A02/MF AOl. 

From Nuclear meeting; Basel, Switzerland (3 Oct 1978). 

The status of the U.S. fast reactor Fuel Fabrication Develop- 
ment Program is discussed. The objectives of the program are to 
develop and evaluate a high throughput pilot fuel fabrication line 
including close-coupled chemistry and wet scrap recycle operations. 
The goals of the program are to demonstrate by mechanized/ 
automated and remote processes: reduced personnel exposure, en- 
hanced safegurads/accountability, improved fuel performance, rep- 
resentative fabrication rates and reduced fuel costs. 


29385 (ORNL/TM—6611) Reaction of uranyl nitrate solutions 
with carboxylic acid cation exchange resins at 30, 40, and 50°C. 
Shaffer, J.H.; Greene, C.W. (Oak Ridge National Lab., TN (USA)). 
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Dec 1978. Contract W-7405-ENG-26. 32p. Dep. NTIS, PC A03/MF 
AOl. 

An investigation of the reaction of uranyl nitrate solution 
with Amberlite IRC-72 and with Duolite C-464 resin was conducted 
under equilibrium conditions for application to a high-temperature 
gas-cooled reactor fuel refabrication facility. Test series were con- 
ducted at constant nitrate ion concentrations in which the uranyl ion 
distribution between the phases was varied from values correspond- 
ing to approximately 10% resin loading to those for essentially 
complete resin loading. Equilibrium quotients, calculated as the 
metathetical exchange of uranyl ion for replaceable hydrogen in the 
resin phase, were calculated for each test series over the nitrate ion 
concentration range of 0.2 to 2.0 N and at temperatures of 30, 40, 
and 50°C. These values varied with nitrate ion concentration but 
were relatively insensitive to changes in temperature. 


29386 (ORNL/TM—6649) Analysis of UO; gel microsphere de- 
composition products by mass spectrometry. Burrell, M.C.; Lee, D.A. 
(Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405- 
ENG-26. 18p. Dep. NTIS, PC A02/MF AO1. 

UOs microspheres prepared by an internal gelation process 
were pyrolyzed, and the gaseous products were monitored by a 
time-of-flight mass spectrometer. The gel was heated from 25 to 
800°C at various heating rates. Evolution profiles were made for 
each product by plotting ion current versus a From the 
shape of the profile and the peak temperature of evolution, several 
hypotheses about the decomposition mechanism could be formulat- 
ed. The activity energy for the dissociation processes including the 
removal of water and ammonia from the spheres was estimated to be 
9 and 20 kcal/mole, respectively. 5 figures. 


29387 (ORNL/TM—6686) Nondestructive fissile isotopic mea- 
surement technique for **U—?*5U fuels using prompt and delayed 
fission—neutron counting. Allen, E.J.; McNeany, S.R. (Oak Ridge 
National Lab., TN (USA)). Mar 1979. Contract W-7405-ENG-26. 
36p. Dep. NTIS, PC A03/MF AO1. 

Assay and analysis procedures were developed for nondes- 
tructive fissile isotopic measurement of mixed ***U—?*5U fuel sam- 
ples. For ***U much fewer delayed neutrons are released per fission 
than for 7*°U, although the number of prompt neutrons is approxi- 
mately the same. By separately counting prompt and delayed neu- 
trons released by a sample exposed to neutron irradiation, the 
amounts of *°°U and **5U present in the sample can be estimated. 
Equations of delayed- and prompt-neutron counts versus 7°*U and 
235U] contents are solved simultaneously for the 7°U and *U 
contents of a sample. Eleven samples containing mixtures of 7°°U 
and *°°U from no ***U to nearly 100% were prepared and assayed in 
prompt- and delayed-neutron assay devices. Constants for calibration 
equations, which are derived in this report, were fitted to data from 
nine of the samples. The maximum differences between counts 
calculated by the calibration equations and measured counts were 
2.3% for delayed neutrons and 1.2% for prompt neutrons, indicating 
a good selection of the form for the calibration equations. The two 
remaining samples were treated as unknowns, and the uranium 
contents of these samples were estimated by simultaneously solving 
the two calibration equations. The maximum difference between 
estimated **°U or #5U content and actual content for either sample 
was 1.5%. 


29388 (UCRL—13942(Pt.2)) Material control in nuclear fuel 
fabrication facilities. Part II. Accountability, instrumntation, and mea- 
surement techniques in fuel fabrication facilities, P.O.1236909. Final 
report. Borgonovi, G.M.; McCartin, T.J.; McDaniel, T.; Miller, 
C.L.; Nguyen, T. (Science Applications, Inc., McLean, VA (USA)). 
Dec 1978. Contract W-7405-ENG-48. 69p. (SAI—79-825-WA). Dep. 
NTIS, PC A04/MF AO1. 

This report describes the measurement techniques, the instru- 
mentation, and the procedures used in accountability and control of 
nuclear materials, as they apply to fuel fabrication facilities. Some of 
the material included has appeared elswhere and it has been summa- 
rized. An extensive bibliography is included. A spcific example of 
application of the accountability methods to a model fuel fabrication 
facility which is based on the Westinghouse Anderson design. 


29389 Hydrolysis column for an ammonium diuranate conversion 
line processing system. Fuller, R.R. (to Westinghouse Electric 
Corp.). US Patent 4,126,420. 21 Nov 1978. Filed date 29 Jun 1976. 
4p. 

A hydrolysis column, used to hydrolyze uranium hexafluoride 
gas with water in an ammonium diuranate conversion process, 
which includes a pipe having a water inlet, a connector inserted in 
the pipe intermediate its length, and a gas nozzle connected to the 
connector to feed uranium hexafluoride gas into the water. Since the 
uranium hexafluoride gas will freeze at 147°F, the gas nozzle is 
heated by steam which flows through internal passageways, thus 
imparting sufficient heat to the nozzle which then acts as a heat sink 
to maintain the gas in a fluid state. The gas-water mixture is then 
discharged through the pipe outlet to the next step in the process. 
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29390 Pyrolytic coating process. Beatty, R.L. (to Dept. of 
Energy). US Patent Application 880,918. 24 Feb 1978. 10p. 

The present invention is concerned with an improvement in a 
pyrolytic coating process in which particles are coated while levitat- 
ed by a fluidizing gas containing a hydrocarbon decomposable to 
carbon at a temperature in a range 1100 to 1500°C, wherein the 
improvement comprises diluting the fluidizing gas with an oxidizing 
concentration of a gas selected from the group consisting of oxygen, 
air, or COs. 


29391 133Xe gas release during irradiation of uranium metal in 
the presence of air. El-Garhy, M.; Marei, S.A.; El-Bayoumy, S. 
(Atomic Energy Establishment, Inshas (Egypt). Nuclear Chemistry 
Dept.); Muenze, R.; Hladik, O. (Zentralinstitut fuer Kernforschung, 
Rossendorf bei Dresden (German Democratic Republic)). J. Ra- 
dioanal. Chem.; 44: No. 1, 129-136(1978). 

Uranium metal samples of large surface to volume ratios were 
irradiated in the presence of 1 cm of air. Irradiation took place in a 
sealed U-shaped quartz ampoule containing the uranium sample, 
quartz wool and activated charcoal. The results of these release 
experiments are tabulated. About 1.633 +- 0.024% of '°°I and 1.708 
+-0.015% of '°*Xe were released. The amount of '°I collected is 
about 95% of the amount of the '**Xe adsorbed on the activated 
charcoal. The 5% difference can be attributed to the loss of '*I 
during dissolution and precipitation processes. It was proved that the 
amount of '**Xe is due to the decay of '*I originally released. The 
release of '** Xe was attributed to the knock-out mechanism. 


29392 Uranium assay of fuel rods by passive gamma-ray spec- 
trometry. Lakosi, L.; Anttila, K. (Valtion Teknillinen Tutkimuskes- 
kus, Espoo (Finland)). J. Radioanal. Chem.; 44: No. 1, 145-158(1978). 
The spontaneous gamma-rays characteristic of uranium iso- 

topes can be detected and measured in order to identify the isotopic 
composition of uranium and to assay its total amount in various 
objects and materials. The suitability of passive gamma-ray spec- 
trometry for the determination of **°U enrichment and for the assay 
of total uranium in reactor fuels has been tested, **°U enrichment 
—— have been determined by using a Ge(Li) spectrometer. 186 
gammas emitted from UsOs enrichment standards with up to 
20% were counted, and a linear relationship against enrichment 
found. Measurement of a UO: sample taken from a fuel rod of 10% 
nominal enrichment yielded an experimental value of 9.86% by using 
this calibration. The 1001 keV gammas characteristic to **U were 
counted, too. Expected counting rates of 186 keV and 1001 keV 
gammas for WWER fuels are given and the suitability of passive 
gamma-ray spectrometry for the determination of ***U-enrichment 
and for the assay of total uranium in reactor fuels is discussed based 
on these measurements. Some typical gamma spectra are shown. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 29441, 29443, 29444, 29478, 
30010, 30114, 30285, 30392, 30400, 30979 


29393 (AGNS—1040-CONF-68) Application of on-line plutoni- 
um isotopic concentration monitors at a nuclear fuel reprocessing 
plant. Hofstetter, K.J.; Huff, G.A. (Allied-General Nuclear Services, 
Barnwell, SC (USA)). Feb 1979. Contract ET-78-C-09-1040. 17p. 
(CONF-790415—11). Dep. NTIS, PC A02/MF AO1. 

nm From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

Gamma-ray spectroscopy is used to assay plutonium solutions 
flowing through thin sample cells. The direct measurement of 
gamma-ray intensities are used to determine the plutonium isotopic 
content and total concentration. The development of spectral analy- 
sis algorithms, the use of appropriate instrument internal standards, 
techniques to minimize spectral acquisition times, and methods to 
deduce the **?Pu content are discussed. Results of experiments on 
plutonium solutions in the 200 to 500 grams/liter concentration 
range of typical light water reactor isotopic content are given. These 
solutions typify the purified plutonium product streams in a repro- 
cessing plant. The isotopic and total plutonium assay results as 
determined by this technique are within 0.5% of the reference 
values, as determined by mass spectrometry and controlled potential 
coulometry, respectively. Similar techniquescan also be applied to 
low concentration plutonium solutions. Plutonium isotopic ratios can 
be determined by this technique and the alpha specific activities 
computed. For low concentration (10~° to 10~* grams/liter) streams, 
cerium activated Vycor scintillation detectors can then be used for 
plutonium monitoring. This is compared with other proposed meth- 
ods of on-line plutonium analyses. Modes of operation of these 
monitors for real-time inventory and diversion detection are dis- 
cussed. 


29394 (ANL—78-70, pp 89-96) Fuel cycle studies. Aug 1978. 
In Chemical Engineering Division research highlights, 1977. 
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Programs are being conducted in the following areas: ad- 
vanced solvent extraction techniques, accident consequences, fuel 
cycles for nonproliferation, pyrochemical and dry processes, waste 
encapsulation, radionuclide transport in geologic media, hull treat- 
ment, and analytical support for LWBR. (DLC) 


29395 (ANL-K—78-4693-1) Study of non aqueous reprocessing 
methods. Final progress report. Teitel, R.J.; Luderer, J.E.; Hender- 
son, T.M. (Teitel (Robert J.) Associates, San Diego, CA (USA)). 17 
Nov 1978. Contract W-31-109-ENG-38. 55p. Dep. NTIS, PC A04/ 
MF AOl. 

The problems associated with container materials for selected 
pyrochemical processes and process containment conditions are re- 
viewed. A rationale for container materials selection is developed. 
Candidate process container materials are presented, and areas war- 
ranting further development are identified. 14 tables. 


29396 (CONF-780223—4) Improved annular centrifugal contac- 
tor for solvent extraction reprocessing of nuclear reactor fuel. Bern- 
stein, G.J.; Leonard, R.A.; Ziegler, A.A.; Steindler, M.J. (Argonne 
National Lab., IL (USA)). 26 Feb 1978. Contract W-31-109-ENG- 
38. 17p. Dep. NTIS, PC A02/MF AO1. 

From 84. AIChE national meeting; Atlanta, GA, USA (24 
Feb 1978). 

An improved annular centrifugal contactor has been devel- 
oped for solvent extraction reprocessing of spent nuclear reactor 
fuel. The design is an extension of a contactor developed several 
years ago at Argonne National Laboratory. Its distinguishing fea- 
tures are high throughput, high stage efficiency and the ability to 
handle a broad range of aqueous-to-organic phase flow ratios and 
density ratios. Direct coupling of the mixing and separating rotor to 
a motorized spindle simplifies the design and makes the contactor 
particularly suitable for remote maintenance. A unit that is critically 
safe by geometry is under test and a larger unit is being fabricated. 
Multi-stage miniature contactors operating on the annular mixing 
principle are being used for laboratory flow sheet studies. 8 figures. 


29397 (GA-A—14957) HTGR fuel particle crusher design evalu- 
ation. Johanson, N.W. (General Atomic Co., San Diego, CA 
(USA)). Oct 1978. Contract EY-76-C-03-0167-053. 68p. Dep. NTIS, 
PC A04/MF AOl1. 

This report describes an evaluation of the design of the 
existing engineering-scale fuel particle crushing system for the 
HTGR reprocessing cold pilot plant at General Atomic Company 
(GA). The purpose of this evaluation is to assess the suitability of the 
existing design as a prototype of the HTGR Recycle Reference 
Facility (HRRF) particle crushing system and to recommend alter- 
natives where the existing design is thought to be unsuitable as a 
prototype. This evaluation has led to recommendations for an up- 
graded design incorporating improvements in bearing and seal ar- 
rangement, housing construction, and control of roll gap thermal 
expansion. 23 figures, 6 tables. 


29398 (INIS-mf—4203, pp 77-93) Chemistry in the reprocessing 
of spent nuclear fuels. Fouche, K.F. (Atomic Energy Board, Pelin- 
daba, Pretoria (South Africa). Chemistry Div.). 1977. 

From School on chemistry in nuclear technology; Johannes- 
burg, South Africa (24 Oct 1977). 


Chemical systems which can be applied for the separation of 
uranium, thorium and plutonium from spent nuclear fuel elements 
and the decontamination of these products from fission products are 
reviewed. Although solvent extraction methods based on tri-n-butyl- 
phosphate or amines as extractants are being used im most existing 
reprocessing plants, numerous other methods, including high tem- 
perature processes, have also been developed and are used for 
special applications. 


29399 (NUREG/CR—0515) Methods for the accountability of 
reprocessing plant dissolver and waste solutions. Stephens, F.B.; Gut- 
macher, R.G.; Ernst, K. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Sep 1978. 137p. NTIS, PC A0O7/MF AOl1. 

The determination of total plutonium and uranium in the 
accountability tank and leached hulls following dissolution of the 
fuel elements, constitutes a measurement of the input to the repro- 
cessing plant. The volume and density of the solution in the account- 
ability tank are measured to obtain the total weight of solution. The 
solution is sampled and analyzed by isotope dilution mass spectrom- 
etry to obtain the concentrations and isotopic composition of urani- 
um and plutonium. The first chapter of this manual is devoted to the 
calibration of the accountability tank and to the measurement of the 
volume and density of dissolver solutions contained in the account- 
ability tank. Calibration of instrument and jet heels is also consid- 
ered. The second chapter of this document discusses procedures for 
obtaining meaninful samples of the dissolver and waste solutions. 
The third chapter discusses isotope dilution mass spectrometry of 
uranium and plutonium. A method for determining ***Pu by alpha 
spectrometry is also given. The fourth chapter contains sensitive 
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methods for the determination of the uranium and plutonium con- 
centration in aqueous and organic waste solutions and of undissolved 
fuel in leached hulls. The final chapter discusses the various types of 
error that may occur in the course of volume measurment, sampling, 
and analysis. It is shown how these errors may be estimated and 
combined to obtain an overall limit of error on the total plutonium 
and uranium in the accountability tank. 


29400 (RAND-P—6226) Reprocessing of nuclear fuel and pluto- 
nium breeder commercialization: implications of deferral. Perry, W.D. 
(RAND Corp., Santa Monica, CA (USA)). Nov 1978. 64p. (CONF- 
781182—4). Rand Corp., Santa Monica, CA. 

From Joint national ORSA/TIMS meeting; Los Angeles, 
CA, USA (13 Nov 1978). 

U.S. government nuclear weapons anti-proliferation policies 
that pertain to the deferral of commercial-scale reprocessing of 
nuclear fuel and plutonium breeding reactors are reviewed. Prior 
U.S. economic cost/benefit analyses of spent nuclear fuel reprocess- 
ing and recycling are also summarized. The time and capacity of 
commercial-scale reprocessing facilities and the associated minimum 
present discounted costs that would support a later decision to 
proceed with U.S. breeder commercialization are analyzed. 


29401 (TID—28905-3) Western New York Nuclear Service 
Center study. Companion report. (Department of Energy, Washing- 
ton, DC (USA)). 1978. 500p. Dep. NTIS, PC A21/MF AO1. 

A one-year study of the Western new York Nuclear Service 
Center was conducted, including consideration of the following 
options: (1) Federal technical and financial aid in support of decom- 
missioning high-level waste disposal operations; (2) Federal oper- 
ation for the purpose of decommissioning existing facilities and 
disposing of existing high-level wastes, including a demonstration 
program for the solidification of high-level wastes for permanent 
burial; (3) permanent Federal ownership of and responsibility for all 
or part of the Western new York Nuclear Service Center, and 
Federal receipt of the license from the present co-licensees; and (4) 
use of the Western New York Nuclear Service Center for other 
purposes. Environmental impacts and institutional aspects are also 
covered. 


29402 (TREE—1291) Materials screening tests for the krypton- 
85 storage development program. Pinchback, T.R. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Jan 1979. Contract EY-76-C- 
07-1570. 61p. Dep. NTIS, PC A04/MF AOl1. 

Phase I screening tests have been completed on eleven candi- 
date materials for potential application in the krypton-85 storage 
development program. The primary objective of the materials pro- 
gram is selection of construction materials for pressurized cylinder 
storage. Results of Phase I corrosion testing in liquid rubidium and 
rubidium hydroxide are reported. On the basis of these results, Type 
316 stainless steel, Nitronic 50, A286 and AISI 4130 steel have been 
selected for further evaluation in Phase II. 20 figures, and 18 tables. 


29403 Coalescence of n-hexane droplets in aqueous electrolyte 
solutions, Sagert, N.H.; Quinn, M.J. (Atomic Energy of Canada Ltd., 
Pinawa, Manitoba). Can. J. Chem. Eng.; 56: No. 6, 679-684(Dec 
1978). 

Coalescence times, measured by high speed cinematography, 
are reported for n-hexane droplets formed on adjacent nozzles in 
pure water and in dilute-aqueous solutions of the electrolytes KCl, 
KBr, KI, NaCl, and Na2SO,. Coalescence times in pure water were 
17 +- 11 ms, in satisfactory agreement with recent theories of 
Ivanov and of Reed, Riolo and Hartland. Coalescence times in- 
creased on addition of electrolytes, except for KI. Limiting values of 
coalescence times in electrolyte solutions could be accounted for by 
the theories of Marracci. Thus the Marracci parameter crk?/y may 
be taken as a guide to droplet coalescence in solutions of solutes such 
as electrolytes which only change interfacial tensions slightly. The 
coalescence times are larger than for air-electrolyte solutions, largely 
because of the lower Hamaker-London attraction with the present 
system. 4 figures. 


29404 Process for the removal of fission-product inert gases in 
the reprocessing of nuclear fuel material. Schnez, H. (to Kernfors- 
chungsanlage Juelich Gesellschaft mit beschraenkter Haftung). US 
Patent 4,123,484. 31 Oct 1978. Priority date 27 Jan 1976, German, 
Federal Republic of (F.R. Germany). 6p. 

A process is described for the removal of fission-product inert 
gases from the waste gases of a reprocessing plant for nuclear fuel 
materials in which the nuclear fuel is subjected to comminution and, 
after burning off of graphitic components, is subjected to chemical 
solubilization, e.g. in an acid. During the solubilization, a sparging 
gas is passed through the solution which entrains with it the waste 
gases from the solubilizer or digestion vessel. After acid recovery, 
the gas phase is filtered and collected, a portion of the gas phase, 
constituting the sparging gas, is recirculated to the solubilizing unit 
and consists predominantly of fission-product inert gas (generally 
xenon, krypton and krypton isotopes). 
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29405 Apparatus for leaching core material from clad nuclear 
fuel pin segments. Yarbro, O.O. (to Dept. of Energy). US Patent 
Application 878,047. 15 Feb 1978. 10p. 

This invention relates to improved apparatus for counter- 
currently contacting liquids and solids to dissolve, or leach, a select- 
ed component of the solids while minimizing back-mixing of the 
liquid phase. The apparatus includes an elongated drum which is 
rotatable about its longitudinal axis in either direction and is parti- 
tioned radially into a solids-inlet/liquid-outlet compartment at one 
end, a solids-outlet/liquid-inlet compartment at its other end, and 
leaching compartments therebetween. The drum is designed to oper- 
ate with its acid-inlet end elevated and with the longitudinal axis of 
the drum at an angle in the range of from about 3 to 14° to the 
horizontal. Each leaching compartment contains a chute assembly 
for advancing solids into the next compartment in the direction of 
solids flow when the drum is rotated in a selected direction. The 
chute assembly includes a solids-transfer baffle and a chute in the 
form of a slotted, skewed, conical frustum portion. When the drum is 
rotated in the direction opposite to that effecting solids transfer, the 
solids-transfer baffles continually separate and re-mix the solids and 
liquids in their respective compartments. The partitions defining the 
leaching compartments are formed with corresponding outer, annu- 
lar, imperforate regions, each region extending inwardly from the 
partition rim to an annular array of perforations concentric with the 
rim. 


29406 Basic problems in fast reactor fuel reprocessing. 
Dem'yanovich, M.A.; Ivanov, P.M.; Novoselov, G.P.; Prusakov, 
V.N.; Renard, E.V.; Serov, A.V.; Skiba, O.V.; Tsarenko, A.F.; 
Shevchenko, V.B.; Shmidt, V.S. At. Energ. (USSR); 43: No. 6, 486- 
490(Dec 1977). (In Russian). 

In accordance with the plan of electric power development 
assuming the expansion of the NNP network including NNP with 
fast reactors, considered are the problems of fast reactor fuel regen- 
eration with fuel cooling not less than 6 months. Investigations into 
creating the regeneration technology of the irradiated fuel elements 
of fast reactors suggest to use the water and gas-fluoride methods. 
The perspective method-laser cutting of the whole assembly with 
simultaneous cutting of the blank” ends is studied to declad fuel 
elements. A method of melting steel claddings has been developed 
and is being improved. Vibrational or worm continuous action 
apparatus are preferable. Considered are the problems of decontami- 
nation of liquid and gaseous fission products as well as nuclear safety 
problems. The gas-fluoride method of regenerating high-level up to 
10° Ci/kg spent uranium fuels with the total coefficient of uranium 
decontamination from fission products of 10° is considered in detail. 


29407 Basic problems in spent NPP fuel element reprocessing. 
Fomin, V.V.; Shevchenko, V.B.; Zemlyanukhin, V.I.; Chugreev, 
N.S.; Shmidt, V.S.; Kondrat’ev, A.N.; Lazarev, L.N.; Nikiforov, 
A.S.; Nikipelov, B.V.; Gladyshev, M.V. At. Energ. (USSR); 43: No. 
6, 481-486(Dec 1977). (In Russian). 

The main problems of spent fuel element regeneration in 
connection with the general trends of the NPP construction and 
nuclear power development in the USSR have been considered. The 
total quantity of NPP fuels delivered for reprocessing depends on 
the WWER and RBMK (LWGER type) reactor fuel elements. The 
low-enriched uranium dioxide is used as the WWER and RBMK 
reactor fuel; the fuel element claddings are made of zirconium 
alloyed with niobium (1%). Plutonium, neptunium and americium 
accumulation in the fuel elements reaches 10;0.3 and 0.006 kg/t, 
respectively. In the USSR the NPP fuel element regeneration ac- 
cording to the extraction technology is connected with using tribu- 
tylphosphate (TBP) as the main extracting agent, with mechanical 
decladding of fuel elements and dissolving in HNOs. One of the main 
problems, effecting on the regeneration economics is spent fuel 
shipment. It is noted, that with the solution of the complex techno- 
logical and engineering problems the role of the nonaqueous meth- 
ods in the fuel cycle will be more definite alongside the aqueous 
methods. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 31108 


29408 (INIS-mf—3976) Inspection of nuclear fuel transport in 
Spain. Lobo Mendez, J. (Junta de Energia Nuclear, Madrid (Spain)). 
1977. 14p. (CONF-7709126—7). Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

The experience acquired in inspecting nuclear fuel shipments 
carried out in Spain will serve as a basis for establishing the regula- 
tions wich must be adhered to for future transports, as the transport 
of nuclear fuels in Spain will increase considerably within the next 
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years as a result of the Spanish nuclear program. The experience 
acquired in nuclear fuel transport inspection is described. 


29409 (LA-UR—78-3067) Program to develop analytical tools 
for environmental and safety assessment of nuclear material shipping 
container systems. Butler, T.A. (Los Alamos Scientific Lab., NM 
(USA)). Nov 1978. Contract W-7405-ENG-36. 13p. (CONF- 
781109—10). Dep. NTIS, PC A02/MF AO1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

This paper describes a program for developing analytical 
techniques to evaluate the response of nuclear material shipping 
containers to severe accidents. Both lumped-mass and finite element 
techniques are employed to predict shipping container and shipping 
container-carrier response to impact. The general impact problem is 
computationally expensive because of its nonlinear, three-dimension- 
al nature. This expense is minimized by using approximate models to 
parametrically identify critical cases before more exact analyses are 
performed. The computer codes developed for solving the problem 
are being experimentally substantiated with test data from full-scale 
and scale-model container drop tests. 6 figures, 1 table. 


29410 (RHO-LD—65) Safety analysis report for packaging type 
LLD-1 shipping container, supplement No. 3. Johnson, H.E. (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). 5 Oct 1978. Contract EY-77-C-06-1030. 7p. Dep. NTIS, PC 
A02/MF AO1. 

This supplement introduces a modified configuration of the 
LLD-1 2R vessel and demonstrates that the vessel satisfies the Safety 
Analysis Report for Packaging (SAR) criteria. 


29411 (RHO-SA—10) Structural considerations in the design of 
a repository to store radioactive waste in basalt formations. Deju, 
R.A.; Board, M.P.; Gephart, R.E.; Myers, C.W. (Atomics Interna- 
tional Div., Richland, WA (USA). Rockwell Hanford Operations). 
10 Feb 1978. Contract EY-77-C-06-1030. 17p. Dep. NTIS, PC A02/. 

The Columbia River Basalt is being studied as a potential site 
for a spent fuel repository for the United States of America. To 
accomplish this end, a design study and environmental feasibility 
studies are being conducted to assess the feasibility of building 
tunnels at depths of approximately 1,000 meters to store the spent 
fuel. Of prime consideration is the design of the tunnels in such a 
way that the overall underground structure can withstand the ther- 
mal loading effect resulting from dissipation of heat released from 


the spent fuel canisters as the radioactive material decays. This paper 
discusses structural design considerations needed to construct such a 
repository subject to the loading conditions and safety considerations 
that must be applied to guaranteeing that the waste emplaced in 
these tunnels will remain isolated from mankind for long geologic 
periods of time. 


29412 (SAND—75-0248D) Transportation Technical Environ- 
mental Information Center index. Davidson, C.A.; Foley, J.T. 
(Sandia Labs., Albuquerque, NM (USA)). Jan 1979. Contract EY-76- 
C-04-0789. 53p. Dep. NTIS, PC A04/MF AOI1. 

In an effort to determine the environmental intensities to 
which energy materials in transit may be exposed, a ‘Data Center” 
of technical environmental information has been established by 
Sandia Laboratories, Division 5522, for the DOE Division of Envi- 
ronmental Control Technology. An index is presented which can be 
used to request data of interest. 


29413 (TID—28904(Draft)) Report of the Supgroup on Manage- 
ment of spent fuel from commerical power reactors of the Interagency 
Review Group on nuclear waste management. (Department of Energy, 
Washington, DC (USA)). [nd]. 1lp. Dep. NTIS, PC A02/MF AOI. 

In October 1977, a new policy was announced by DOE, 
under which the U.S. Government would accept fuel for storage. 
This document discusses the current status of the policy implementa- 
tion of the poilcy, including the GEIS, storage/disposal fee, AFR 
requirements and storage facilities. The schedule and work plan are 
discussed. Congressional activity is also covered. 3 tables, | figure 
(DLC) 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 29485 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 29468, 29469, 31562 


29414 (ANL—78-87) Disposal of radioactive sodium waste. 
McPheeters, C.C.; Wolson, R.D. (Argonne National Lab., IL 
(USA)). Sep 1978. Contract W-31-109-ENG-38. 25p. AT. 
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Operation of liquid-metal-cooled fast breeder reactors 
(LMFBRs) will result in production of various quantities of radioac- 
tive sodium waste. Two methods have been developed and tested on 
a small scale for converting this sodium waste to inert compounds 
suitable for disposal. The first method is direct oxidation of the 
sodium after dispersal in a silica matrix. The sodium is mixed with 
silica and oxidized in a rotary drum reactor. The product is suitable 
for making glass when other stabilizing compounds are added. The 
second method is reaction of elemental sodium with molten NaOH 
at 450°C and subsequent injection of steam into the melt to convert 
the reaction products (NazO and NaH) to additional NaOH. The 
reactions are smooth and easily controlled with little danger of 
runaway reactions. The end product is molten NaOH which can be 
cast into drums for further treatment or disposal. The advantages of 
these two methods over more conventional aqueous processes are 
the elimination of aqueous wastes and the elimination or minimiza- 
tion of gaseous effluents. 9 figures, 3 tables. 


29415 (CONF-790209—1) Previous management practices for 
naturally occurring radionuclide wastes: current radiological status. 
Goldsmith, W.A.; Crawford, D.J.; Haywood, F.F.; Leggett, R.Q. 
(Oak Ridge National Lab., TN (USA)). 1979. Contract W-7405- 
ENG-26. 12p. Dep. NTIS, PC A02/MF AO1. 

From 12. Health Physics Society midyear topical symposium; 
Williamsburg, VA, USA (12 Feb 1979). 

Many installations used during the early days of the United 
States atomic energy program have been released in recent years for 
unrestricted private uses. These installations include lands and build- 
ings used for the storage of radioactive wastes resulting from refin- 
ing and processing of uranium and thorium. Waste management 
practices at these sites in the 1940's and 1950's were not conducted 
with today’s emphasis on as-low-as-reasonably-achievable (ALARA) 
principles. Consequently, many of these older waste storage areas 
are contaminated with naturally occurring radionuclides in concen- 
trations which are orders of magnitude greater than those found 
ordinarily in the earth's crust. current and potential elevated human 
exposures at fifteen of these sites are due primarily to radon daugh- 
ters and external-gamma radiation. A wide variety of exposure 
conditions may be found at these sites - ranging from slightly above 
background to more than thirty times the guidelines recommended 
for the public. Remedial actions are contemplated for a number of 
these sites where contamination levels or radiaion exposures exceed 
current guidelines. 


29416 (COO—2708T004-1) Radioactive wastes at the Hanford 
Reservation. A technical review. (National Academy of Sciences, 
Washington, DC (USA)). 1978. Contract EY-76-C-02-2708-004. 
285p. Dep. NTIS, PC A13/MF AOl1. 

This report is the result of ad hoc panel study of current 
practices and future plans for the handling of the accumulated 
wastes from 30 years of Pu production at Hanford. The high-level 
wastes amount to more than 50 million gallons of solids and liquids 
containing amounts of radioisotopes comparable to the entire world- 
wide fallout from nuclear weapons tests. It is concluded that there 
has been in the past, and is not now, any significant radiation hazard 
to public health and safety from waste-management operations at 
Hanford. Current monitoring practices are judged adequate. Recom- 
mendations are given for processing and disposing of the wastes. 
Most soils and sediments containing less than 1 microcurie per gram 
of dispersed radioisotopes should be left in place. Increased funding 
and expanded research are needed. (DLC) 


29417 (DOE/EV—0005/12) Formerly utilized MED/AEC Sites 
Remedial Action Program. Radiological survey of the Pennsylvania 
Railroad Landfill Site, Burrell Township, Pennsylvnia. Final Report. 
(Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 115p. Dep. NTIS, PC A06/MF AO1. 

A radiological survey was conducted at the Pennsylvania 
Railroad Landfill Site in Burrell Township, Pennsylvania. In 1956 
and 1957, approximately 11,600 tons of radioactive material was 
dumped at this site and was apparently scattered over an area of loss 
than 10 acres. The survey included measurement of the following: 
external gamma radiation at 1 m above the surface and at the surface 
throughout the site; beta—gamma dose rates at | cm from the 
surface throughout the site; concentrations of 7**Ra and 7°8U in 
surface and subsurface soil on the site; concentrations of *!°Pb, 
226Ra, *°Th, and 7°8U in subsurface water on the site and in surface 
water on and near the site; and the extent of atmospheric transport of 
222Rn and progeny from the site. The general location of the 
residues transported to the site, except possibly small, scattered 
quantities of materials, was determined from the survey. In some 
areas on the site, beta—gamma dose rates of 1 cm from the surface 
were above pertinent guidelines.Analyses of sediment from water 
samples taken from drainage areas near the site indicate that some 
radioactive material is being carried from the site by surface run-off. 
Results of this survey indicate that there is no significant atmospher- 
ic transport of ***Rn from the site. 
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29418 (DPST—78-125-2) Waste management. Savannah River 
Laboratory quarterly report, April—June 1978. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1978. Contract EY-76-C-09-0001. 167p. Dep. NTIS, PC A08/MF 
AOl. 

The following were studied: environmental impact of long- 
term management of high-level radioactive waste at SRP (draft 
programmatic statement), Defense Waste Solidification Facility, cost 
analysis of defense waste processing facilities, improved reference 
process for defense waste supernate clarification, removal of °Sr 
from waste supernate, removal of Al from sludges by caustic wash- 
ing, ion chromatographic determination of nitrite, demonstration of 
large-scale calciner, radiolytic gas production from TRU waste in 
concrete, incorporation of TRU incinerator ash into glass, improved 
glass frit, test of small-scale joule-heated melter, evaluation of candi- 
date alloys for in-can melting canisters, residual solids from Tank 16 
annulus, waste monitors, chemical form of Pu in burial ground soil, 
alpha waste trench coring, corrosion of buried drums, radionuclide 
release and migration from buried wastes, ground water flow pattern 
from burial ground wells, and radionuclide uptake by pine trees from 
buried irradiated scrap metal. 65 figures, 60 tables. (DLC) 


29419 Environmental impact of increased nuclear energy produc- 
tion. Angelo, J.A. Jr.; Cooper, P.C.; Woodbridge, D.D.; Post, R.G.; 
Wacks, M. (Fla Inst of Technol, Univ Cert for Pollut Res, Mel- 
bourne). pp 133-147 of Proceedings of the sixth environmental 
engineering science conference. Louisville, KY; Univ. of Louisville 
(1977). 

From 6. environmental engineering science conference; Lou- 
isville, KY, USA (28 Feb 1977). 

Perhaps the greatest public concern facing the world’s ex- 
panding nuclear power industry is the environmental impact of the 
management of the radioactive wastes generated by the processing 
of spent rector fuels. Optimization of spent processing techniques, 
the efficient partitioning and possible use of certain waste nuclides, 
and the consideration of ultimate waste disposal techniques all 
require a detailed understanding of the isotopic composition of the 
spent fuel and typical waste products. The specific index for typical 
high level wastes from a 1000 MWe reference-design Light Water 
Reactor is presented as a function of decay time. The relative 
contribution of the fission product, actinide and cladding nuclides to 
the total hazard index is also presented. 


29420 (NUREG/CR—0577) Probabilistic safety analysis for so- 
lidified high-level nuclear waste management systems: a status report. 
Heckman, R.A.; Holdsworth, T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Feb 1979. Contract W-7405- 
ENG-48. 293p. (UCRL—52632). Dep. NTIS, PC A13/MF AOI. 

The Lawrence Livermore Laboratory is providing technical 
support to the Nuclear Regulatory Commission to help develop 
standards for the management and disposal of nuclear wastes in deep 
geologic repositories. Work completed during FY 77 is reported on 
those characteristics of solidified high-level waste which influence 
radiological risk during both the preemplacement portion of the 
waste management system and the repository postsealing period. It is 
intented as a status report with emphasis on reducing the uncertain- 
ties associated with the analyses of the chemical and physical proc- 
esses involved in the waste management system. 


29421 (RHO-LD—64) Packaging and shipping requirements for 
radioactive waste materials of Rockwell Hanford Operations for off- 
site customers. Anderson, J.D. (Atomics International Div., Rich- 
land, WA (USA). Rockwell Hanford Operations). 20 Sep 1978. 
Contract EY-76-C-06-1030. 12p. Dep. NTIS, PC A02/MF AOIl. 

Shipment of radioactive solid waste generated off-site for 
delivery to Rockwell Hanford Operations (Rockwell) at the Han- 
ford Site may be made only after an agreement has been executed 
between the Department of Energy, Richland Operations Office 
(DOE-RL) and the shipper. Such an agreement will identify the 
acceptable containers, the requirements for packaging, labeling, doc- 
umentation, material accountability, and transportation. Require- 
ments relative to these areas are provided in this document. 


29422 (SAND—78-1850) Preliminary evaluation of the charac- 
teristics of defense transuranic wastes. Shefelbine, H.C. (Sandia 
Labs., Albuquerque, NM (USA)). Nov 1978. Contract EY-76-C-04- 
0789. 39p. Dep. NTIS, PC A03/MF AO1. 

Data are summarized on the characteristics of the transuranic 
(TRU) waste that is produced by defense programs, primarily nucle- 
ar weapon production. These programs were conducted originally 
under the auspices of the Atomic Energy Commission (AEC) and 
are now under the Department of Energy (DOE). Characteristics of 
interest include the locations of waste generation and storage sites, 
quantities of waste, types of containers used, weights of the contain- 
ers, quantity of transuranics per container, the dose rate at the 
surface of the container, and the forms of the waste. 
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29423 (TID—28883(Draft)) Report of the subGroup on DOE 
waste: special issues of the Interagency Review group on nuclear waste 
management. (Department of Energy, Washington, DC (USA)). [nd]. 
64p. Dep. NTIS, PC A04/MF AOI. 

This report addresses in a summary manner decisions, actions, 
and issues for all kinds of DOE wastes. Of the more detailed work 
plans, this subgroup has addressed high level and transuranium 
contaminated wastes from generation through readiness for transpor- 
tation to a disposal site. Although the detailed work plans for low 
level wastes and decommissioning and decontamination were as- 
signed to Subgroup 2, this report treats these wastes in a summary 
manner because the flowsheets are interconnected with those for 
high level and transuranium contaminated wastes. This subgroup has 
similarly addressed airborne radioactive wastes (particulate and gas- 
eous substances). At various points in this report reference is made to 
regulatory matters such as (a) the development of criteria and 
standards for waste management and (b) the licensing of DOE 
facilities. These matters are included in work plans herein because 
they are required to meet program milestones. The plans to meet 
regulatory milestones are the responsibility of Subgroup 2 and are 
not covered here. 


29424 (TID—28903(Draft)) Report of the International Sub- 
group of the Interagency Review Group on nuclear waste management. 
(Department of Energy, Washington, DC (USA)). [nd]. 15p. Dep. 
NTIS, PC A02/MF AO1. 

It is concluded by the subgroup that to realize international 
goals, the U.S. will need to store some foreign spent fuel in an Away 
From Reactor (AFR) storage facility. The close relation of the U.s. 
nuclear programs to those aboard and the need for timely decisions 
and concrete progress in U.S. programs are pointed out. The basic 
U.S. attitude toward nuclear waste management, international coop- 
eration, and international initiatives, including INFCE, are dis- 
cussed. (DLC) 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 29375, 30157, 31044 
29425 (AED-Conf—77-389-001) Treatment of low- and medium- 


activity wastes. Hoehlein, G. (Gesellschaft fuer Kernforschung 
m.b.H., Karlsruhe (Germany, F.R.)). (Gesellschaft fuer Kernfors- 


chung m.b.H., Karlsruhe (Germany, F.R.)). 1977. 17p. (In German). 


(CONF-7709146—3). Dep. NTIS (US Sales Only), 
AOl. 


PC A03/MF 


From 17. meeting of the gesellschaft deutscher chemiker; 
Muenchen, F.R. Germany (12 Sep 1977). 

The report outlines the objectives of the treatment of radioac- 
tive waste and the operating experience accumulated with waste 
management systems used in the Federal Republic of Germany for 
conditioning solid and liquid crude wastes. Suitable techniques for 
the separation of radioactive substances from liquidwaste are distilla- 
tion, liquid-liquid extraction, adsorption and incineration. Medium 
level waste is evaporated so that most of the radioactive substances 
remain in the concentrate, whilst the distillate of similarly low level 
aqueous solutions is concentrated agian. The distillates produced, 
which are free from radioactivity, may be discharged into the 
environment. Medium level organic solvents, such as mixturesof 
kerosene and TPB, are first cleared of most of the radioactive 
substances by extraction with a soda solution. After separation of the 
TBP from kerosene, the kerosene is cleared by silica-gel columns 
and returned into the reprocessing cycle. Low level solvents are 
incinerated in properly modified oil burners followed by off-gas 
cleaning systems. The solid radioactive waste volume is minimized 
either by baling or by incineration. Non-burnable low and medium 
level wastes are crushed by sawing, cutting or grinding andsubse- 
quently compacted in baling presses. Low level solid waste is burnt 
in ceramic shaft furnaces, the soot contained in the flue gases is 
afterburnt in filters and the radioactive substances are retained. The 
bulk of the radioactive substances remain in the ashes. Liquid 
radioactive waste, such as evaporator concentrates, is solidified with 
cement or bitumen. TBP is adosrbed onto PVC granulate. Solid 
radioactive waste, such as ashes or scrap, is imbedded in concrete. 
The solidified waste packed in standard drums is shipped to the Asse 
Salt Mine for ultimate storage in lost shieldings, depending on the 
dose rate. 


29426 (CONF-781121—18) Physicochemical characterization of 
solidification agents used and products formed with radioactive wastes 
at LWR nuclear power plants. Kibbey, A.H.; Godbee, H.W. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
Sp. Dep. NTIS, PC A02/MF AOl1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Solidification of evaporator concentrates, filter sludges, and 
spent ion exchange resins used in LWR streams is discussed. The 
introduction of solidification agents to immobilize these sludges and 
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resins can increase the volume of these wastes by a factor of slightly 
over | to greater than 2, depending on the binder chosen. The agents 
and methods used or proposed for use in solidification of LWR 
power plant wastes are generally suitable for treating most of the 
other-than-high-level wastes generated throughout the entire fuel 
cycle. Among the solidification agents most commonly used or 
suggested for use are the inorganic cements and organic plastics, 
which are listed and compared. A summary of considerations impor- 
tant in choosing a solidification agent is presented tabularly. (JRD) 


29427 (DP—1507) Viscosity of glasses containing simulated Sa- 
vannah River Plant waste. Plodinec, M.J. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). Aug 1978. 
Contract EY-76-C-09-0001. 26p. Dep. NTIS, PC A03/MF AOIl. 

The viscosity of glass melts containing four simulated sludge 
types and two frit candidates (Frits 18 and 21) was measured over 
the temperature range 750 to 1200°C. The viscosity of melts made 
with either frit was reduced by the addition of high iron sludge, 
unchanged by average sludge, and increased by composite and high 
aluminum sludge. High aluminium sludge greatly increased the vis- 
cosity. Frit 21 (containing 4 wt % LieO substituted for 4 wt % NazO 
in Frit 18) was clearly better than Frit 18 in terms of its low 
viscosity. However, further reductions in viscosity are desirable, 
especially for glasses containing high aluminum sludge. Changing 
any frit component by 1 wt % did not significantly affect the 
viscosity of the glasses. Therefore, variability of 1 wt % in any frit 
component can be tolerated. 


29428 (DP—1517) Development of glass compositions for immo- 
bilization of SRP waste. Plodinec, M.J. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.). Feb 1979. Con- 
tract EY-76-C-09-0001. 36p. Dep. NTIS, PC A03/MF AO1. 

An improved composition of glass frit, termed 411, was 
developed for the immobilization of SRP high-level radioactive 
waste. In comparison with frit compositions previously studied, the 
new composition offers the following advantages: the amount of 
ferrite-spinel crystals formed is greatly decreased because the TiO: 
content is much lower; a higher lithium-to-sodium ratio decreases 
the viscosity of glass mixtures containing high-aluminum waste. The 
compositional studies leading to the development of the improved 
glass are reported. 


29429 (DP-MS—78-80) Viscosity and electrical conductivity of 
glass melts as a function of waste composition. Plodinec, M.J.; Wiley, 
J.R. (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Lab.). 1979. Contract EY-76-C-09-0001. 13p. 
(CONF-790420—5). Dep. NTIS, PC A02/MF AO1. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Radioactive waste at the Savannah River Plant contains high 
concentrations of nonradioactive compounds of iron and aluminum. 
Simulated waste compositions containing varying ratios of iron to 
aluminum were added to glass melts to determine the effect on the 
melt properties. Waste containing high-aluminum increased the melt 
viscosity, but waste containing high-iron reduced the melt viscosity. 
Aluminum and iron both reduced the melt conductivity. 


29430 (ICP—1177) Vitrification of high-level ICPP calcined 
wastes. Gombert, D.; Cole, H.S.; Berreth, J.R. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Feb 1979. Contract EY-76-C- 
07-1540. 47p. Dep. NTIS, PC A02/MF AO1. 

A flux which will mix with ICPP high-level calcined zirconia 
waste to form a low-viscosity leach-resistant glass at 1100°C was 
developed. Effects of each of the glass additives NazO, B2Os, Li2O, 
ZnO, CuO, and P2O; are compared on the basis of leach resistance 
and viscosity. Methods to analyze fluoride content were developed. 
A glass forming flux containing 2% CuO, 24% NaeO, 8% B2Os, and 
66% SiO. was chosen for its ability to produce a highly leach- 
resistant (0.20 wt % lost at pH 3.7 and 25°C after 19 hours) waste 
glass and its ability to accept a wide range of waste loadings (25 to 
40 wt % calcine in the final glass). 


29431 (PNL—2265-3) Research and development activities 
Waste Fixation Program. Quarterly progress report, July—September 
1977. McElroy, J.L. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Oct 1978. Contract EY-76-C-06-1830. 41p. Dep. NTIS, 
PC A03/MF AOl. 

Through the Waste Fixation Program, the Pacific Northwest 
Laboratory is conducting research on the solidification of high-level 
radioactive waste. A major goal of this program is to develop 
reliable solidified waste forms and processes for their manufacture. 
The research and development activities of the past quarter are 
described. Over 25,500 Ib of glass incorporating simulated defense 
waste was manufactured in a joule-heated ceramic melter this quar- 
ter. In one 86-hr period of continuous operation, 15,000 Ib of glass 
was manufactured. The melting rate in the in-can melting process 
was found to be approximately proportional to the diameter of the 
canister, being 50, 70 and 90 kg/hr in canisters with 12-, 16-, and 20- 
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in. diameters. A new, highly instrumented, high-capacity effluent 
system was installed that serves all of the calciners and melters in the 
engineering development laboratory. Preliminary leach tests of 
waste glass in salt brine at 250°C and 1000 psi yielded leach rates of 
between 2 x 10~‘ and 7 x 10°* g/cm?-day -- about the same as other 
similarly tested materials such as granite, alumina, and LWR fuel 
pellets. A Pb—10Sn alloy continued to appear superior to plain lead 
as a metal matrix material for waste glass marbles, based upon an 
examination of the interfacial area after heat treatments. 


29432 (RFP—2811) Fluidized bed incineration system for U.S. 
Department of Energy Defense Waste, January—June 1978, Ander- 
son, D.L.; Bell, B.A.; Feng, P.K.; Meyer, F.G. (Atomics Internation- 
al Div., Golden, CO (USA). Rocky Flats Plant). Dec 1978. Contract 
EY-76-C-04-3533. 1lp. Dep. NTIS, PC A02/MF AOl1. 

A fluidized bed incineration facility has been designed for 
installation at the Rocky Flats Plant to develop and demonstrate the 
process for the combustion of transuranic waste. The unit capacity 
will be about 82 kg/hour of combustible waste. The combustion 
process will utilize in situ neutralization of acid gases generated in 
the process. The equipment design is based on data generated on a 
pilot scale unit and represents a scale-up factor of nine. Equipment 
installation was completed on April 30, 1978. Equipment checkout 
and startup is in progress. 


29433 (SAND—78-2270C) Application of inorganic sorbent in 
actinide separation processes. Tallant, D.R. (Sandia Labs., Albuquer- 
que, NM (USA)). 1979. Contract EY-76-C-04-0789. 13p. (CONF- 
790415—9). Dep. NTIS, PC A02/MF AO1. 

From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

For several reasons—poor hydraulic behavior, unsatisfactory 
sorption kinetics, unavailability, in some cases of commercial quanti- 
ties, etc.—inorganic sorbents have not heretofore been used exten- 
sively in the backend of the nuclear fuel cycle. A potential break- 
through in plant scale application of such sorbents in nuclear liquid 
waste treatment may ensue from research currently underway at 
several U.S. Department of Energy sites. At Mound Laboratories, 
calcium hydroxyapatite [Ca:0(PO.)s(OH)2], obtained from the Kerr- 
McGee Co., has been shown in both batch and column tests to 
effectively remove **Pu from certain aqueous wastes generated 
there; costs and benefits of incorporation of one or more beds of 
Caio(PO.s)s(OH): in the Mound Laboratory waste treatment circuit 
are being evaluated. An ion exchange process which takes advantage 
of the great affinity and capacity of sodium titanate [Na(TizOsH)] for 
2 +2 ions from high alkaline salt solutions has been successfully 
developed and demonstrated for reduction of plutonium and **7Am 
concentrations of Hanford Plutonium Reclamation Facility salt 
waste to drinking water levels. Batch distribution data obtained at 
Sandia Laboratories indicates Na(TixOsH) may also be useful in 
chromatographic separation of Am** and Cm3*. Pertinent properties 
of these inorganic sorbents as well as separation process flowsheets 
and data are reviewed in this paper. 


29434 (TID—29332) Control of particulate emissions from nucle- 
ar operations. Burchsted, C.A. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC A02/ 
MF AOl. 

The HEPA filter is an extremely effective means for remov- 
ing fine (submicron) particulate matter from air and process offgases, 
so effective, in fact, that it is considered to be the best means for 
sterilizing air and is widely used for that purpose in laboratory and 
industrial biological operations, hospitals, and medical (e.g., cancer) 
research facilities. Even small defects in original installation or 
which may develop under operational or system upset conditions 
can degrade operability of the system. Therefore, careful attention to 
detail in system design and installation is essential to obtaining 
optimal, or even marginal performance from the filters; and search- 
ing and repeated testing are essential to maintaining that perform- 
ance. Design, installation, and testing practices followed in present 
day DOE-sponsored nuclear facilities comply with these require- 
ments; and it is fair to say that those facilities are capable of 
protecting the public from airborne releases of radioactivity, includ- 
ing particulate matter in the respirable size range. 


29435 Discharge apparatus for filter assembly for radioactive 
contaminants. O’Nan, A. Jr.; Goldsmith, J.M. (to American Air 
Filter Co., Inc.). US Patent 4,127,397. 28 Nov 1978. Filed date 11 Jul 
1977. 4p. 

A discharge apparatus for use with a filter assembly for 
radioactive contaminants is described. The filter assembly includes a 
housing with at least one filter bed therein, and the discharge 
apparatus includes a first conduit in fluid communication with an 
outlet from the filter bed, a closed tank in fluid communication with 
the first conduit and a second conduit. The second conduit is in fluid 
communication with a vacuum means with a filter element disposed 
between the tank and the vacuum means. Upon activation of the 
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vacuum means, the vacuum means pneumatically conveys the filter 
material from the filter bed. 


29436 Process for treating radioactive waste gases. Tani, A.; 
Yuasa, Y.; Watanabe, A.; An, B.; Soya, M.; Tanabe, H. (to Tokyo 
Shibaura Denki Kabushiki Kaisha). US Patent 4,125,477. 14 Nov 
1978. Priority date 13 Sep 1975, Japan. 4p. 

An improved process is described for treating waste gas from 
a nuclear power plant to recover radioactive rare gases such as Kr 
and Xe therefrom. The waste gas is treated with titanium, zirconium 
or alloys thereof to remove oxygen present in the waste gas. 


29437 Method and apparatus for implanting raioactive gas in a 
base material. Terasawa, M.; Mawatari, K.; Morimiya, O. (to Tokyo 
Shibaura Electric Co., Ltd.). US Patent 4,124,802. 7 Nov 1978. 
Priority date 24 Jun 1975, Japan. 20p. 

A method and apparatus for implanting radioactive gas in a 
base material comprises the steps of conducting radioactive gas 
received in a reservoir to an ion source for ionization; accelerating 
said ionized radioactive gas into a high energy form; and implanting 
said high energy radioactive ion beam in a foil made of, for example, 
stainless steel, aluminium or copper and received in an ion implanta- 
tion unit. 


29438 Apparatus and method for filtering radioactive liquid. de 
Francisco-Sainz, J.L. (to Sener, Tecnica Industrial y Naval, S.A.). 
US Patent 4,124,446. 7 Nov 1978. Priority date 25 Nov 1975, Spain. 
6p. 


A filtering system for the treatment of radioactive fluids 
includes filters with interchangeable filtering elements positioned 
within a casing. The casing has a cover, and the filter assembly is 
housed inside a radiation shielding chamber provided with an access 
opening. At least one opening is provided in the chamber wall 
opposite the filter which is closed with a removable filter casing 
cover. The casing cover is shaped to be received in the shielding 
chamber opening and when in position seals the casing. The cover is 
also designed to be received by a shielded cask for the transportation 
of the said filtering element when the spent element is removed and 
replaced. The filter element is suspended from the cover and hence 
is removed from the casing simultaneous with the removal of the 
cover. In the method according to this invention, removal of spent 
elements is effected without subjecting personnel to high radiaion 
dosage since the filter elements are shielded at all times during 
removal. 


29439 Process for working up uranium—thorium wastes. 
Boerner, P.; Isensee, H.J. (to Nukem GmbH). US Patent 4,124,525. 7 
Nov 1978. Priority date 20 Jan 1976, German, Federal Republic of 
(F.R. Germany). 4p. 

There is provided a process for working up and returning 
without lost waste into the process of casting kernels of uranium— 
thorium oxide by dissolving the wastes in a nitric acid-hydrofluoric 
acid mixture and neutralizing the strongly acid solution before the 
addition to the casting solution. The strong nitric acid solution is 
evaporated up to the appearance of nitrous gas, the residue diluted 
with water and this solution —— to a pH of 2.5 to 3.5 with 
ammonia at a temperature below 40°C 


29440 Process for solidifying and eliminating radioactive borate 
containing liquids. Iffland, N.; Isensee, H.J.; Wagner, G.; Witte, H. 
(to Nukem Nuklear-Chemie "und Metallurgie GmbH). ‘US Patent 
4,122,028. 24 Oct 1978. Priority date 28 Jan 1976, German, Federal 
Republic of (F.R. Germany). 4p. 

A process is described for solidifying aqueous solutions or 
suspension containing radioactive B as more than 5% boric acid or a 
borate and more than 5% other solids. Slaked lime in 5 to 30 parts by 
weight are first added to the solution or suspension, and then 30 to 
80 parts by weight of cement are added to form solid, transportable, 
and storable blocks. 


29441 Method for calcining nuclear waste solutions containing 
zirconium and halides. Newby, B.J. (to Dept. of Energy). US Patent 
Application 868,953. 12 Jan 1978. 14p. 

A reduction in the quantity of gelatinous solids which are 
formed in aqueous zirconium-fluoride nuclear reprocessing waste 
solutions by calcium nitrate added to suppress halide volatility 
during calcination of the solution while further suppressing chloride 
volatility is achieved by increasing the aluminum to fluoride ratio in 
the waste solution prior to adding the calcium nitrate. 


29442 Effect of layer charge and heat treatment on Cs fixation by 
layer silicate minerals. Komarneni, S.; Roy, D.M. (Pennsylvania 
State Univ., University Park (USA). Materials Research Labs.). J. 
Inorg. Nucl. Chem.; 40: No. 5, 893-896(1978). 

The effects of total negative layer charge and heat treatments 
on Cs fixation by layer silicate minerals have been examined. High 
charge vermiculites produced by K-depletion of micas fixed as much 
as 97.8% while illites interstratified with low charge montmorillonite 
layers fixed only 3.9% of the total Cs sorbed from an intermediate- 
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level simulated radioactive waste. Cs fixation increased with an 
increase in the total negative layer charge of the layer silicate 
minerals. Heat treatment to various temperatures after Cs sorption as 
well as exchange saturation increased the Cs fixation in all the layer 
silicate minerals. However, the temperature to which a layer silicate 
mineral needs to be heated in order to fix the Cs completely depends 
also on the total negative layer charge of the mineral. 


29443 Method for recovering palladium and technetium values 
from nuclear fuel reprocessing waste solutions. Horwitz, E.P.; Del- 
phin, W.H. (to Dept. of Energy). US Patent Application 865,347. 28 
Dec 1977. 8p. 

A method is described for recovering palladium and techne- 
tium values from nuclear fuel reprocessing waste solutions contain- 
ing these and other values by contacting the waste solution with an 
extractant of tricaprylmethylammonium nitrate in an inert hydrocar- 
bon diluent which extracts the palladium and technetium values 
from the waste solution. The palladium and technetium values are 
recovered from the extractant and from any other coextracted 
values with a strong nitric acid strip solution. 


29444 Method for the recovery of actinide elements from nuclear 
reactor waste. Horwitz, E.P.; Delphin, W.H.; Mason, G.W. (to Dept. 
of Energy). US Patent Application 865,346. 28 Dec 1977. 17p. 

A process is disclosed for partitioning and recovering actinide 
values from acidic waste solutions resulting from reprocessing of 
irradiated nuclear fuels by adding hydroxylammonium nitrate and 
hydrazine to the waste solution to adjust the valence of the neptun- 
ium and plutonium values in the solution to the +4 oxidation state, 
thus forming a feed solution and contacting the feed solution with an 
extractant of dihexoxyethyl phosphoric acid in an organic diluent 
whereby the actinide values, most of the rare earth values and some 
fission product values are taken up by the extractant. Separation is 
achieved by contacting the loaded extractant with two aqueous strip 
solutions, a nitric acid solution to selectively strip the americium, 
curium, and rare earth values and an oxalate solution of tetramethy- 
lammonium hydrogen oxalate and oxalic acid or trimethylammon- 
ium hydrogen oxalate to selectively strip the neptunium, plutonium 
and fission product values. Uranium values remain in the extractant 
and may be recovered using a phosphoric acid strip. The neptunium 
and plutonium values are recovered from the oxalate by adding 
sufficient nitric acid to destroy the complexing ability of the oxalate, 
forming a second feed, and contacting the second feed with a second 
extractant of tricaprylmethylammonium nitrate in an inert diluent 
whereby the neptunium and plutonium values are selectively extract- 
ed. The values are recovered from the extractant using formic acid. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 29440, 31524, 31563 


29445 (CONF-781121—13) Disposal of Todine-129. Morgan, 
M.T.; Moore, J.G.; Devaney, H.E.; Rogers, G.C.; Williams, C.; 
Newman, E. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 8p. Dep. NTIS, PC A02/MF AOI. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

One of the problems to be solved in the nuclear waste 
management field is the disposal of radioactive iodine-129, which is 
one of the more volatile and long-lived fission products. Studies 
have shown that fission products can be fixed in concrete for 
permanent disposal. Current studies have demonstrated that practical 
cementitious grouts may contain up to 18% iodine as barium iodate. 
The waste disposal criterion is based on the fact that harmful effects 
to present or future generations can be avoided by isolation and/or 
dilution. Long-term isolation is effective in deep, dry repositories; 
however, since penetration by water is possible, although unlikely, 
release was calculated based on leach rates into water. Further 
considerations have indicated that sea disposal on or in the ocean 
floor may be a more acceptable alternative. 


29446 (CONF-781121—14) Waste disposal by shale fracturing at 
ORNL, Weeren, H.O.; Moore, J.G.; McDaniel, E.W. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 4p. 
Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Shale fracturing is a process currently being used at the Oak 
Ridge National Laboratory for the permanent disposal of locally 
generated waste solutions. In this process, the waste is mixed with a 
solids blend of cement and other additives; the resulting grout is then 
injected into an impermeable shale formation at a depth of 700 to 
1000 ft. A description of the process, the monitoring techniques that 
have been developed, the leach rates that have been observed, and 
some considerations of the impact on the environment are discussed. 


29447 (DP-MS—78-82) Long-term leach rates of glasses contain- 
ing actual waste. Wiley, J.R.; LeRoy, J.H. (Du Pont de Nemours 
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(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 1979. 
Contract EY-76-C-09-0001. 17p. (CONF-790420—6). Dep. NTIS, 
PC A02/MF AOl. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Leach rates of borosilicate glasses that contained actual Sa- 
vannah River Plant waste were measured. Leaching was done by 
water and by buffer solutions of pH 4, 7, and 9. Leach rates were 
then determined from the amount of '*7Cs, ®Sr, and Pu released 
into the leach solutions. The cumulative fractions leached were fit to 
a mathematical model that included leaching by diffusion and glass 
dissolution. 


29448 (EPA/520/5—78-011) Supplementary radiological mea- 
surements at the Maxey Flats radioactive waste burial site, 1976— 
1977. Blanchard, R.L.; Montgomery, D.M.; Kolde, H.E.; Gels, G.L. 
(Environmental Protection Agency, Montgomery, AL (USA). East- 
ern Environmental Radiation Facility). Sep 1978. 40p. EPA, Office 
of Radiation Programs, Eastern Environmental Radiation Facility, 
Montgomery, AL. 

Evaporator effluents were investigated further to better 
define quantities of radionuclides discharged to the atmosphere and 
improve decontamination factors assigned to the fe" radionu- 
clides observed in the evaporator feed: *H, '*C, "Ce, Pu, 
and *°°Pu. On-site measurements included soil ee ‘profiles taken 
to a maximum depth of 3.5 m from the trench area and from within 
the main washes east and south of the site. These measurements 
provided additional information on the near-surface lateral move- 
ment of radioactivity. Radiochemical analysis of a test-well sample 
showed that all measurable radioactivity was associated with the 
sediment in the well and the highest specific radioactivity was 
associated with the smaller particles (< 5 ym). Milk and vegetables 
were again sampled from a number of nearby farms. As previously 
reported, tritium was the only radionuclide measured in these foods 
above ambient levels, although concentrations were less than in 
similar samples collected during the earlier study. 4 figures, 17 
tables. 


29449 (LA—7582-PR) Studies of transuranic waste storage 
under conditions expected in the Waste Isolation Pilot Project 
(WIPP), July 1—September 30, 1978. Kosiewicz, S.; Barraclough, B.; 
Zerwekh, A.; Barnhart, B.J. (Los Alamos Scientific Lab., 
(USA)). Jan 1979. Contract W-7405-ENG-36. 19p. Dep. NTIS, PC 
A02/MF AO1. 

This is the fourth quarterly report describing progress in an 
experimental program to determine the effects of radiolytic, thermal, 
and catalyzed pyrolytic degradation of various forms of existing or 
proposed transuranic (TRU) wastes. Thermal degradation of paper 
and composite (35% cellulosics, 23% polyethylene, 12% polyvinyl 
chloride, 15% neoprene, and 15% Hypalon) at 70 and 100°C is 
occurring. Some radiolytic gas evolution appears to be occurring at 
a dose of 4 x 10° nCi/g. The rates of sludge dewatering at 25, 40, 70 
and 100°C have been determined. Several high-pressure (1.5 x 10‘ 
kPa, or 150 atm) experiments are in progress. In addition, an assess- 
ment of Los Alamos Scientific Laboratory (LASL) retrievably 
stored TRU waste for the calendar years 1971 to 1977 is in progress. 
The total volume of TRU waste stored at LASL during these years 
is 1589 m*, or about 3.5% of the national Department of Energy 
total. Progress is reported for the first quarter of the project de- 
signed to assess potential microbial interaction with plutonium and 
other transuranics in low-level radioactive waste as it is expected to 
occur in the Waste Isolation Pilot Project (WIPP). In the two 
months this project has been funded, we have compiled an extensive 
body of pertinent literature, ordered and received equipment and 
laboratory expendables, initiated the enumeration, isolation, and 
identification of bacteria and fungi from soil obtained from a LASL 
TRU burial site, and successfully performed the abiotic alkylation of 
a heavy metal (mercury) and identified the methylated product in 
preparation for subsequent abiotic and biological alkylation reaction 
of europium and plutonium. 


29450 (MLM—2591(OP)) Alternative to stop the proliferation of 
low-level TRU waste containers. Peterson, J.B. (Mound Facility, 
Miamisburg, OH (USA)). 1979. Contract EY-76-C-04-0053. Sp. 
(CONF-790209—2). Dep. NTIS, PC A02/MF AO1. 

From 12. Health Physics Society midyear topical symposium; 
Williamsburg, VA, USA (12 Feb 1979). 

Of the many different container configurations now being 
utilized for interim storage of low-level TRU waste materials none is 
readily acceptable for direct shipment and isolation in the Waste 
Isolation Pilot Plant (WIPP). The proliferation of these waste con- 
tainers is a direct result of efforts by the waste generators to package 
their unique TRU wastes into containers that meet DOE Manual 
Chapter 0511 twenty-year retrievability requirements under the dif- 
fering environmental conditions of onsite storage. TRU wastes that 
continue to be packaged in non-standard containers will require 
repackaging to meet shipping regulations and WIPP acceptance 
criteria before storage in terminal isolation. Specifications for a 
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standard container were developed. A prototype container has been 
built. 


29451 (ONWI—%) Transition report for the quarter July 1— 
September 30, 1978. (Battelle Columbus Labs., OH (USA)). 1978. 
Contract EY-76-C-06-1830. 83p. Dep. NTIS, PC AOS/MF AOI. 

Activities monitored by the Office of Nuclear Waste Isolation 
during the report period are summarized. Work devoted to identify- 
ing issues related to waste isolation and performance of system 
studies to assure comprehensive programs are reported along with 
equipment and procedures testing. Research is also reported on 
methodologies and data relative to chemical properties of radioac- 
tive wastes, and isolation materials for use in nuclear waste terminal 
storage projects. Summaries of work on site and repositories devel- 
opment are included. (JRD) 


29452 (RHO-BWI-C—24) Numerical modelling of rock stresses 
within a basaltic nuclear waste repository. Phase I, problem definition. 
Hardy, M.P.; St. John, C.M.; Hocking, G. (Minnesota Univ., Minne- 
apolis (USA). Dept. of Civil and Mineral Engineering; Dames and 
Moore, Burlington, MA (USA)). Apr 1978. Contract EY-77-C-06- 
1030. 130p. Dep. NTIS, PC A07/MF AOl1. 

Numerical modeling of the thermo-mechanical response of 
the basaltic rock mass surrounding a nuclear waste repository will be 
required during the design and licensing phases of the repository. 
The reliance on numerical modeling is greater in this project than 
for other underground construction projects because of the interac- 
tion of both thermal and groundwater problems with traditional rock 
mechanics and because of the unusually long time for which the 
repository must function satisfactorily. The types of thermo-me- 
chanical problems that must be analyzed using numerical models are 
identified and discussed. No one single analysis or modeling tech- 
nique would be able to provide both the detail required in some 
areas and the overall impact required in the regional analyses. 
Hence, the repository modeling problems are divided into three 
scale categories and two time scales. The three size subdivisions 
correspond loosely to canister-, room- and repository-scale prob- 
lems, and short-term, including processes during construction and 
the retrievability period, and long-term problems are identified. 
Numerical techniques as well as boundary integral equation methods 
are reviewed and the applicability to problems associated with 
nuclear waste disposal discussed. 


29453 (RHO-BWI-C—33) Simulated high-level waste-basalt in- 
teraction experiments, Annual progress report, October 1, 1977— 
September 30, 1978. Scheetz, B.E.; Smith, D.K.; Barnes, M.W.; 
Komarneni, S.; Stull, L.M.; Smith, C.A. (Pennsylvania State Univ., 
University Park (USA). Materials Research Labs.). Nov 1978. Con- 
tract EY-77-C-06-1030. 46p. Dep. NTIS, PC A03/MF AO1. 
Reconnaissance experiments suggested that the observed re- 
activity of calcine and glass as 300°C would be anticipated at lower 
temperatures but only after longer times of hydrothermal treatment. 
Long-duration experiments at 100° and 300°C were initiated to 
determine the time dependence of the alterations at lower tempera- 
tures. The reconnaissance experiments also suggested that equilibri- 
um conditions were not yet achieved in these closed system experi- 
ments. Glass was observed to alter readily with the formation of 
acmite-augite pyroxene; a uranyl silicate, weeksite; and a rare-earth 
slicate-phosphate hydroxyapatite. Nearly all of the B, ca. 70% of the 
Mo and ca. 50% of the Na in the original glass were dissolved. A 
simulated reduced SURF (spent unreprocessed fuel) was utilized in 
hydrothermal experiments. Analyses of the solutions confirmed that 
soluble fission products phases were leached from the UO: matrix 
and all of the alkali metals were leached from the SURF. In the 
presence of basalt, however, the released alkalis react with alumino- 
silicates and are removed from solution. Individual phases believed 
to be present in SURF have been hydrothermally treated, with the 
reference basalts and with major primary and secondary minerals. 
Cs(OH), CszMoO, and Cs,U20; were used as potential cesium 
phases. In some cases as much as 99.9% of the cesium can be 
removed from solution by interacting with the rocks and minerals to 
form pollucite. The interaction of strontium zirconate under hydro- 
thermal conditions with the above rock and basalt minerals indicates 
that in all cases 99.9% of the available strontium is retained in the 
strontium zirconate or as alteration products. 11 figures, 8 tables. 


29454 (RHO-BWI-C—35) Reaction of water with a simulated 
high-level nuclear waste glass at 300°C, 300 bars. McCarthy, G.J.; 
Scheetz, B.E.; Komarneni, S.; Smith, D.K. (Pennsylvania State 
Univ., University Park (USA). Materials Research Labs.). 20 Oct 
eg Contract EY-77-C-06-1030. 66p. Dep. NTIS, PC A04/MF 
AOl. 

The hydrothermal stability of high-level nuclear wastes is an 
important consideration in establishing waste form acceptance crite- 
ria for a geological repository in basalt. A detailed examination of 
the stability of a typical simulated high-level waste glass and pressur- 
ized water at 300°C in a closed system has shown that extensive 
reaction occurred within a few weeks. The water acted first as a 
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catalyst-solvent in devitrification of the glass and in dissolution, 
transport, and recrystallization of some of its constituents, and, 
second, as a reactant in forming hydrated and hydroxylated phases. 
This reaction with water resulted in the conversion of a solid shard 
of glass into a fragmented and partially dispersed mass of crystalline 
and noncrystalline material plus dissolved species within two weeks. 
The major crystalline reaction products were found to be analogs of 
naturally occurring minerals: (Cs,Na,Rb)2(UO2).(SieOs)s.4H2O 
(weeksite) and a series of pyroxene-structure phases, (Na,Ca) 
(Fe,Zn,Ti)SizO¢ (acmite, acmite—augites). Weeksite, however, is not 
expected to have long-term stability in the basalt environment. Much 
of the Na and Mo, and almost all of the B, in the original glass was 
identified in the product solutions. Of the elements or analogs of 
long-lived, hazardous radionuclides studied in this work, only Cs 
was observed in these solutions in substantial amounts. Although the 
comparatively rapid and extensive reactions at 300°C would appear 
to require that an acceptable glass would have low waste and heat 
loading, it is suggested that there is good potential for favorable 
glass—basalt—water hydrothermal interactions. Favorable interac- 
tions would mean that, in the event of a hydrothermal incident, the 
interaction products would be more stable than the original waste 
form and would remain in the immediate repository. 


29455 (RHO-BWI-CD—18) Proposed format and content of en- 
vironmental reports for deep geologic terminal repositories for radioac- 
tive material. Carrell, D.J.; Jones, G.L. (Atomics International Div., 
Richland, WA (USA). Rockwell Hanford Operations). 13 Oct 1978. 
Contract EY-77-C-06-1030. 148p. Dep. NTIS, PC A07/MF AOl. 

As the Nuclear Regulatory Commission has not yet issued a 
format guide for the preparation of an environmental impact state- 
ment for radioactive waste repositories, Rockwell Hanford oper- 
ations has developed an annotated outline which will serve as the 
basis for the environmental evaluation activities until replaced by an 
appropriate NRC regulatory guide. According to the outline, the 
applicant should summarize the major environmental effects that are 
expected to occur during the construction, operation, and terminal 
isolation phases of the radioactive material repository. Compare 
these environmental effects with the possible effect of continued use 
of interim storage facilities. Unless unforeseen environmental effects 
become apparent, the summary should be a positive statement indi- 
cating that the short-term environmental effects are outweighed by 
the long-term benefits of the repository. (JSR) 


29456 (RHO-BWI-LD—16) Geology along topographic profile 
for near-surface test facility. Fecht, K.R. (Atomics International 
Div., Richland, WA (USA). Rockwell Hanford Operations). Jan 
1978. Contract EY-77-C-06-1030. 27p. Dep. NTIS, PC A03/MF 
AOl. 


The U.S. Department of Energy, through the Basalt Waste 
Isolation Program within Rockwell Hanford Operations, is investi- 
gating the feasibility of terminal storage of radioactive waste in deep 
caverns constructed in the Columbia River Basalt. A portion of the 
geological work conducted in support of the Engineering Design 
Unit to evaluate the west end of Gable Mountain as a site for in situ 
testing of the thermomechanical behavior of basalt is reported. The 
surficial geology of the west end of Gable Mountain was mapped in 
a reconnaissance fashion at a scale of 1:62,500 to identify geologic 
features which could affect siting of the proposed facilities. A 
detailed study of the geological conditions was conducted along a 
traverse across the most probable site for the proposed project. 


29457 (SAND—78-1667) Krypton-85 disposal program. Semian- 
nual report, August 15, 1977—March 31, 1978. Klett, R.D. (ed.). 
(Sandia Labs., Albuquerque, NM (USA)). Feb 1979. Contract EY- 
76-C-04-0789. 78p. Dep. NTIS, PC A05/MF AO1. 

The first 7.5 months of the Krypton-85 disposal program are 
summarized. Included are task definitions and initial progress in 
geologic disposal system studies, SURF compatibility, augmented 
heat dissipation, material qualification, exterior canister compatibil- 
ity, ceramic liners for canisters, and geologic transport. Feasibility 
studies indicate that Kr-85 can be disposed of at SURF facility or in 
near-surface geologic repositories. 


29458 (SAND—78-1991) Pressure effects on thermal conductiv- 
ity and expansion of geologic materials. Sweet, J.N. (Sandia Labs., 
Albuquerque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 
48p. Dep. NTIS, PC A03/MF AOl1. 

Through analysis of existing data, an estimate is made of the 
effect of pressure or depth on the thermal conductivity and expan- 
sion of geologic materials which could be present in radioactive 
waste repositories. In the case of homogeneous dense materials, only 
small shifts are predicted to occur at depths = 3 km, and these shifts 
will be insignificant as compared with those caused by temperature 
variations. As the porosity of the medium increases, the variation of 
conductivity and expansion with pressure becomes greater, with 
conductivity increasing and expansion decreasing as pressure in- 
creases. The pressure dependence of expansion can be found from 
data on the temperature variation of the isobaric compressibility. In a 
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worst case estimate, a decrease in expansion of approx. 25% is 
predicted for 5% porous sandstone at a depth of 3 km. The thermal 
conductivity of a medium with gaseous inclusions increases as the 
porosity decreases, with the magnitude of the increase being depend- 
ent on the details of the porosity collapse. Based on analysis of 
existing data on tuff and sandstone, a weighted geometric mean 
formula is recommended for use in calculating the conductivity of 
porous rock. As a result of this study, it is recommended that 
measurement of rock porosity versus os receive increased atten- 
tion in exploration studies and that the effect of porosity on thermal 
conductivity and expansion should be examined in more detail. 


29459 (SAND—78-2194C) Geotechnical evaluation of the pro- 
posed WIPP site in southeast New Mexico. Weart, W.D. (Sandia 
Labs., Albuquerque, NM (USA)). Oct 1978. Contract EY-76-C-04- 
0789. 33p. (CONF-790204—4). Dep. NTIS, PC A03/MF AO1. 

From Symposium on waste management and fuel cycles 1979; 
Tucson, AZ, USA (28 Feb 1979). 

The Department of Energy is proposing to demonstrate the 
acceptability of geologic disposal of radioactive waste by locating a 
Waste Isolation Pilot Plant (WIPP) in the salt beds 26 miles east of 
Carlsbad, New Mexico. The WIPP will serve as a permanent reposi- 
tory for defense generated transuranic contaminated waste and will 
also be used as a facility in which experiments and demonstrations 
with all radioactive waste types can be conducted. The present area 
being proposed for the WIPP is the second such location in the 
Delaware Basin for which new site data have been developed; the 
first site proved geologically unacceptable. Ecologic and socioeco- 
nomic aspects have been investigated and extensive geophysical, 
geological and hydrologic studies have been conducted to allow an 
evaluation of site acceptability. Geotechnical aspects of site charac- 
terization are examined. These studies are now sufficiently complete 
that the site can be recommended for further development of the 
WIPP. 


29460 (SAND—79-0334C) WIPP safety assessment. Brannen, 
J.P. (Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY- 
76-C-04-0789. Sp. (CONF-790304—3). Dep. NTIS, PC A02/MF 
AOl. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

Efforts to perform a safety assessment of the WIPP facility 
being proposed for southeastern New Mexico are summarized. Con- 
sequences of the events which result in loss of containment are of 
fundamental importance when making site selection, design deci- 
sions, and waste form acceptance criteria. This preliminary safety 
assessment of the WIPP facility is limited to a consequence assess- 
ment in terms of the dose to a maximally exposed individual as a 
result of introducing the radionuclides into the biosphere. Inherent in 
the methodology developed for this analysis are assumptions that 
were required to reduce the problem to one that could be ap- 
proached with the available resources and data. These include static 
ecology and biosphere pathways, breach event does not alter geolo- 
gy from that now observed, parameters that affect geosphere trans- 
port remain constant during transit, and transfer coefficients for 
biosphere pathway components are independent of soil and chemical 
compounds that contain the radionclides. 


29461 (SAND—79-0378C) Status of evaluation of tuff in south- 
ern Nevada for geologic disposal of high level nuclear wastes. Lappin, 
A.R.; Crowe, B.M. (Sandia Labs., Albuquerque, NM (USA); Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract EY-76-C-04- 
0789. 16p. (CONF-790304—6). Dep. NTIS, PC A02/MF AO1. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

Siliceous tuff in southern Nevada occurs in a complex and 
locally active geological environment. Regional thrust faulting, 
Basin and Range faulting, and present-day seismicity complicate 
exploration and site characterization activities. The inherent variabil- 
ity of tuff and the complexity of caldera complexes also complicate 
siting efforts, but may serve to enhance long-term containment. 
Time—space trends of silicic volcanism are moderately well-estab- 
lished, while those of recent basaltic volcanism are not. At present, 
the final consequences for repository siting of the geologic complex- 
ities described in this paper are not known. Evidence ve labora- 
tory cation exchange measurements indicate that tuff and valnesees 
alluvium can serve as effective natural barriers to migration of 
radionuclides. This fact, coupled with multiple hydrologic barriers 
and long flow paths, as in the vicinity of the Nevada Test Site, might 
well result in tuff being a suitable medium for the safe long-term 
geologic disposal of nuclear wastes. Preliminary thermal modeling 
indicates the strong influence of varying assumptions regarding in 
situ fluid pressures and geothermal heat flux on acceptable initial 
areal power loadings. 


29462 (SAND—79-0405C) Thermal and mechanical responses in 
the Conasauga and Eleana formations. Krumhansl, J.L.; Tyler, L.D. 
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(Sandia Labs., Ame. NM (USA)). 1979. Contract EY-76-C- 
04-0789. 8p. (CONF-790304—4). Dep. NTIS, PC A02/MF AOl. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

Two near-surface heater experiments were performed in ar- 
gillaceous rocks for the purpose of determining the suitability of this 
rock type for the disposal of heat producing nuclear waste. Site 
instrumentation included provisions for monitoring both the thermal 
and mechanical response of the formation. The mechanical behavior 
of argillaceous rocks was found to be complex and illustrates the 
necessity of incorporating the dehydration behavior of clays into 
existing models. The thermal response also reflected the effects of 
water. Even in the presence of considerable ground water, however, 
conduction remains the principal method of heat transfer, and com- 
puter codes using this assumption give a realistic picture of the in- 
situ formation behavior. 


29463 (Y/OWI/TM—36/20) Technical support for GEIS: radio- 
active waste isolation in geologic formations. Volume 20. Thermo- 
mechanical stress analysis and development of thermal loading guide- 
lines. (Dames and Moore, White Plains, NY (USA)). Apr 1978. 
Contract W-7405-ENG-26. 239p. Dep. NTIS, PC Al1/MF AOI. 

This volume is one of a 23-volume series which supplements a 
Contribution to Draft Generic Environmental Impact Statement on 
Commercial Waste Management: Radioactive Waste Isolation in 
Geologic Formations, Y/OWI/TM-44. The series provides a more 
complete technical basis for the preconceptual designs, resource 
requirements, and environmental source terms associated with isolat- 
ing commercial LWR wastes in underground repositories in salt, 
granite, shale and basalt. Wastes are considered from three fuel 
cycles: uranium and plutonium recycling, no recycling of spent fuel, 
and uranium-only recycling. The thermo-mechanical analysis of 
proposed preconceptual repositories in granite, shale and basalt have 
been undertaken. The analysis, was conducted on three different 
levels of scale (i) Very Near Field (canister scale), (ii) Near Field 
(excavation scale) and (iii) Far Field (regional scale) studies. Three 
numerical methods were used to undertake the thermo-mechanical 
calculations; namely, the finite element method for thermal stress 
analysis, the boundary element method for thermal and thermal 
stress analysis and the semi-analytical method also for thermal and 
thermal stresses analysis. From the thermo-mechanical studies with 
simplifying assumptions on rock mass behavior where applicable, 
recommendations for areal thermal loadings to assure retrievability 
of the canisters and long term safety of the repository are given. 


29464 (PNL-TR—353) Model of the transfer of dissolved radioe- 
lements in Geep geological formations. de Marsily, G.; Goblet, P.; 
Ledoux, E.; Barbreau, A. Dec 1978. Translated from French Society 
for Radiological Protection, fourth seminar on dispersion in natural 
media. (CONF-780392—1(Trans)). 87p. Dep. NTIS, PC A0S/MF 
AOl. 

From 4. seminar on dispersion in natural media; Cadarache, 
France (13 Mar 1978). 

The disposal of nuclear wastes in deep geological strata 
presents the problem of their possible return to the human environ- 
ment through natural flows of groundwater. To estimate the risks 
which these migration mechanisms might represent, it is necessary to 
model the migration of radioelements dissolved in formations of very 
low permeability. Transport is governed by convection, which is the 
carrying along at the mean velocity of the fluid; molecular diffusion 
caused by concentration gradients; kinematic dispersion caused by 
the heterogeneity of the real velocity vector of the flow in a rock, 
relative to the mean convective velocity; and retention of radioele- 
ments by the solid and/or the immobile fluid fraction. These mecha- 
nisms are introduced schematically into a transport equation and 
several problems presented by this mathematical representation of 
the transport are examined. Some mechanisms which may have an 
indirect effect on the migration of radioelements by combining with 
the natural mechanisms are cited. 


29465 Problem of processing and disposal of liquid radioactive 
wastes of nuclear power plants. Kulichenko, V.V. (All-Union Sci Res 
Inst of Inorg Mater, USSR). Teploenergetika (Moscow); No. 6, 20- 
23(Jun 1978). (In Russian). 

At present, controlled collection and storage of liquid wastes 
is implemented at all the nuclear plants in the USSR. Ion-exchange 
resins and material of wash-on filters (pearlite, etc.) in the form of 
aqueous sludges are transferred for storage into special stained steel 
containers placed in reinforced concrete canyons. Problems of deep- 
well disposal are discussed. Solidification by means of cementation is 
rejected as too costly, and bituminization tests in the USSR are 
ng peg possibility of substituting asphalt for bitumen is pointed 
out. 11 refs. 


29466 Explicit finite-difference simulations of Project Salt Vault. 
Wahi, K.K.; Maxwell, D.E.; Hofmann, R. pp 108-113 of Rock 
—_ Kim, Y.S. (comp.). Reno, NV; University of Nevada 
(1978). 
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From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

A series of two-dimensional, plane strain simulations of Proj- 
ect Salt Vault (PSV) were computed in order to demonstrate the 
applicability of the Lagrange explicit finite-difference (EFD) method 
to the analysis of the detailed stability response of a radioactive 
waste repository. The PSV field project was chosen for the simula- 
tions because it is a well documented experiment for which some 
materials testing data are available. The PSV experiment was essen- 
tially a feasibility study of radioactive waste disposal in an under- 
a salt formation. It included a large-scale experiment per- 

rmed in an inactive salt mine at Lyons, Kansas, where a new 
mining level consisting of five rooms was excavated at about 1000 ft 
depth and approximately 15 ft above an existing level. Heat sources 
were arranged and activated so that the imposed heating was also 
essentially symmetric about a vertical plane. The model for salt 
creep is a generalization of the work performed by Starfield and 
McClain, and is a general model for three-dimensional creep re- 
sponse. For the PSV calculations, it relied on the laboratory salt 
pillar data of Lomenick for its specific constants. The model is stable 
for discontinuous stress and temperature changes. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 29363, 29371, 29372, 29373, 
29419, 29448, 31401, 31402, 31422, 31496, 31497, 31498, 31499, 31521 


29467 (NUREG—0475) Radiological environmental monitoring 
by NRC licensees for routine operations of nuclear facilities. Bland, 
J.S.; Buchanan, J.D.; Magno, P.J.; Britz, W.L.; Cohen, L.K.; Weiss, 
B.H.; Wright, E.G. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Standards Development). Sep 1978. 27p. 
NTIS, PC A03/MF AOl1. 

Goals of the task group were to identify the basic purpose for 
radiological environmental monitoring, develop a general rationale 
for such monitoring, and provide specific facility-oriented programs 
as examples of the basic rationale. This report represents the results 
of the group's considerations of these topics and focuses on the 
philosophical approach to be taken on several topics rather than on 
detailed methodology. Results of the considerations can be described 
as the art of radiological environmental monitoring. In that the 
group was unable to develop a tightly knit rationale for all the 
elements of such a program. Two major factors led to this: (1) the 
large number of possible nuclide-pathway combinations which 
threatened to result in specifying lower limits of detection (LLDs) 
much more restrictive than we considered practicable and (2) the 
significant number of public reassurance type measurement require- 
ments which always remained and did not fit into a dose rationale. 
Therefore, the topics discussed and the example programs presented 
contain requirements related to both dose rationale and public reas- 
surance. 3 tables. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 29371, 29372, 29373, 29415, 
29434, 29454, 29467, 31496, 31497 


29468 (CONF-790204—6) What would happen if high-level nu- 
clear wastes were stored near the surface of the earth. Lawroski, H.; 
Chipman, N.A.; Freeby, W.A.; Simpson, G.G.; Rodger,W.A.; 
Frendberg, R.L. (Allied Chemical Corp., Idaho Falls, ID (USA); 
Nuclear Safety Associates, Bethesda, MD (USA)). 1979. Contract 
EY-76-C-07-1570. 26p. Dep. NTIS, PC A03/MF AO1. 

From Symposium on waste management and fuel cycles 1979; 
Tucson, AZ, USA (28 Feb 1979). 

Six major candidate long-range waste management options 
were analyzed to estimate possible individual and population expo- 
sures if any one of the six options were implemented. The exposures 
were calculated for incremental periods up to 100 million years after 
processing. Each option was examined for potential scenarios that 
might result in pathways to man. Operational releases, migrational 
losses, and intrusion were evaluated for release of radioactivity. 
Calculated doses at incremental periods for the different release 
options and waste management options are tabulated. (JSR) 


29469 (CONF-790209—3) Waste management practices in de- 
commissioning nuclear facilities. Dickson, H.W. (Oak Ridge National 
Lab., TN (USA)). 1979. Contract W-7405-ENG-48. 14p. Dep. NTIS, 
PC A02/MF AOl. 

From 12. Health Physics Society midyear topical symposium; 
Williamsburg, VA, USA (12 Feb 1979). 

Several thousand sites exist in the United States where nucle- 
ar activities have been conducted over the past 30 to 40 years. 
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Questions regarding potential public health hazards due to residual 
radioactivity and radiation fields at abandoned and inactive sites 
have prompted careful ongoing review of these sites by federal 
agencies including the Department of Energy (DOE) and the Nucle- 
ar Regulatory Commission (NRC). In some instances, these reviews 
are serving to point out poor low-level waste management practices 
of the past. Many of the sites in question lack adequate documenta- 
tion on the radiological conditions at the time of release for unres- 
tricted use or were released without appropriate restrictions. Recent 
investigations have identified residual contamination and radiation 
levels on some sites which exceed present-day standards and guide- 
lines. The NRC, DOE, and Environmental Protection Agency are 
all involved in developing decontamination and decommissioning (D 
and D) procedures and guidelines which will assure that nuclear 
facilities are decommissioned in a manner that will be acceptable to 
the nuclear industry, various regulatory agencies, other stakeholders, 
and the general public. 


29470 (NUREG/CR—0530) Solubility classification of airborne 
products from uranium ores and tailings piles. Kalkwarf, D.R. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Jan 1979. 
Contract EY-76-C-06-1830. 70p. (PNL—2870). Dep. NTIS, PC 
A04/MF AO1. 

Airborne products generated at uranium mills were assigned 
solubility classifications for use in the ICRP Task Group Lung 
Model. No significant difference was seen between the dissolution 
behavior of airborne samples and sieved ground samples of the same 
product. If the product contained radionuclides that dissolved at 
different rates, composite classifications were assigned to show the 
solubility class of each component. If the dissolution data indicated 
that a radionuclide was present in two chemical forms that dissolved 
at different rates, a mixed classification was assigned to show the 
percentage of radionuclide in each solubility class. Uranium-ore dust 
was assigned the composite classification: (7°°U, *°*U) W; (??6Ra) 
10% D, 90% Y; (Th, 7!°Pb, 7*°Po) Y. Tailings-pile dust was 
classified: (77®Ra) 10% D, 90% Y; (7°°Th, 7?°Pb, 7?°Po) Y. Uranium 
octoxide was classified Y, uranium tetrafluoride was also classified 
Y, ammonium diuranate was classified D, and yellow-cake dust was 
classified (7°U, 7*U) 60% D, 40% W. The term yellow cake, 
however, covers a variety of materials which differ significantly in 
dissolution rate. Solubility classifications based on the dissolution 


half-times of particular yellow-cake products should, thus, be used 
when available. The D, W, and Y classifications refer to biological 
half-times for clearance from the human respiratory tract of 0 to 10 
days, 11 to 100 days, and > 100 days, respectively. 


29471 (PNL—2549) Safety analysis report 306-W Building. 
Hays, D.D.; Lanning, D.D.; Anthis, R.M.; Nelson, R.G. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Jan 1979. Contract 
EY-76-C-06-1830. 111p. Dep. NTIS, PC A06/MF AO. 

The west portion of the 306 building (306-W), which is 
operated by PNL, contains a diversified metalworking facility, the 
BNW specialty shop that machines U, Th, and other weakly radioac- 
tive materials, a ceramics laboratory, SNM storage area, and support 
laboratories, This report presents a safety analysis of the work 
performed and of the equipment in 306-W. the analyses cover 
criticality and radiological accidents as well as industrial accidents 
that could contribute to a criticality or radiological accident. (DLC) 


29472 (TID—28938) 1976 Hanford americium accident. Heid, 
K.R.; Breitenstein, B.D.; Palmer, H.E.; McMurray, B.J.; Wald, N. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Jan 1979. 
Contract EY-76-C-06-1830. 21p. Dep. NTIS, PC A02/MF AOl1. 

This report presents the 2.5-year medical course of a 64-year- 
old Hanford nuclear chemical operator who was involved in an 
accident in an americium recovery facility in August 1976. He was 
heavily externally contaminated with americium, sustained a substan- 
tial internal deposition of this isotope, and was burned with concen- 
trated nitric acid and injured by flying debris about the face and 
neck. The medical care given the patient, including the decontamina- 
tion efforts and clinical laboratory studies, are discussed. In-vivo 
measurements were used to estimate the dose rates and the accumu- 
lated doses to body organs. Urinary and fecal excreta were collected 
and analyzed for americium content. Interpretation of these data was 
complicated by the fact that the intake resulted both from inhalation 
and from solubilization of the americium embedded in facial tissues. 
A total of 1100 Ci was excreted in urine and feces during the first 2 
years following the accident. The long-term use of 
diethylenetriaminepentate (DTPA), used principally as the zinc salt, 
is discussed including the method, route of administration, and 
effectiveness. To date, the patient has apparently experienced no 
complications attributable to this extensive course of therapy, even 
though he has been given approximately 560 grams of DTPA. 4 
figures, 1 table. 


NUCLEAR FUELS 


REGULATIONS 
REFER ALSO TO CITATION(S) 29364 


ACCOUNTABILITY AND SAFEGUARDS 


REFER ALSO TO gh oa 29383, 29388, 29393, 29399, 
30238, 30396, 30398, 30400, 3096. 


29473 (GAT-NM—19) Dynamic material accountancy in an in- 
tegrated safeguards system. Murrell, J.S. (Goodyear Atomic Corp., 
Piketon, OH (USA)). 17 Aug 1978. Contract EY-76-C-05-0001. = 
(IAEA-SM—231/76, CONF-781007—18). Dep. NTIS, PC A02/M. 
AOl. 

From IAEA symposium on nuclear material safeguards; 
Vienna, Austria (2 Oct 1978). 

The nuclear material safeguards system at the Portsmouth 
Gaseous Diffusion Plant is currently being improved. A new materi- 
al control system will provide computerized monitoring and ac- 
countability, and a new physical protection system will provide 
upgraded perimeter and portal entry monitoring. The control system 
incorporates remote computer terminals at all processing, transfer, 
and storage areas throughout the plant. Terminal equipment is 
interfaced to a computer through teletype equipment. A typical 
terminal transaction would require verification that the particular 
activity (material movement or process operation) is authorized, 
identifying the container involved, weighing the container, and then 
verifying the enrichment with non-destructive assay instrumentation. 
The system, when fully operational, will provide near real-time 
accountability for each eight-hour work shift for all items in process. 


29474 (NUREG/CR—0328) Integrated Safeguards Information 
System (ISIS). Executive summary. (Boeing Computer Services Co., 
Falls Church, VA (USA)). Aug 1978. 33p. NTIS, PC A03/MF AO1. 

A need was identified for initiating development of a compre- 
hensive Integrated Safeguards Information System (ISIS) which will 
satisfy the requirements of NRC and integrate the collection, proc- 
essing, and dissemination of safeguards-related information. To initi- 
ate this development, a competitive contract was awarded to the 
Boeing Computer Services Company (BCS), in March 1977, to 
perform the first three phases of ISIS development. In Phase I, BCS 
defined the current and projected safeguards information needs of 
NRC. In Phase II, BCS examined the capabilities of relevant existing 
and planned safeguards information systems within both the govern- 
ment and the licensed nuclear industry. In Phase III, BCS has 
developed a general design for ISIS. 


29475 (NUREG/CR—0616) Network modeling and analysis 
technique for the evaluation of nuclear safeguards systems effective- 
ness, Grant, F.H. III; Miner, R.J.; Engi, D. (Sandia Labs., Albuquer- 
que, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 2Ip. 
(SAND—78-0671). Dep. NTIS, PC A02/MF AO1. 

Nuclear safeguards systems are concerned with the physical 
protection and control of nuclear materials. The Safeguards Net- 
work Analysis Procedure (SNAP) provides a convenient and stand- 
ard analysis methodology for the evaluation of safeguards system 
effectiveness. This is achieved through a standard set of symbols 
which characterize the various elements of safeguards systems and 
an analysis program to execute simulation models built using the 
SNAP symbology. The reports provided by the SNAP simulation 
program enable analysts to evaluate existing sites as well as alterna- 
tive design possibilities. This mf? describes the SNAP modeling 
technique and provides an example illustrating its use. 


29476 (NUREG/CR—0625) Physical protection of nuclear ma- 
terials in-transit. Quarterly progress report, July—September 1978. 
Chapman, L.D. (ed.). (Sandia Labs., Livermore, CA (USA)). Jan 
1979. Contract EY-76-C-04-0789. 28p. (SAND—79-0214). Dep. 
NTIS, PC A03/MF AO1. 

Major in-house activities related to the Nuclear Regulatory 
Commission (NRC) physical protection of nuclear material in transit 
program included (1) completion of the computer coding for the 
user's version of SOURCE and a draft of the SOURCE model 
description, (2) near completion of the development of the interac- 
tive version of SABRES II, which includes subroutines to simulate 
movement during combat, and (3) development of the Emergency 
Assistance Request Simulator (EARS), which will be a user-oriented 
code to model candidate communication systems for the transporta- 
tion of special nuclear materials (SNM). Contractual support during 
this quarter was provided by SRI International and Science Applica- 
tions, Inc. (SAI). The (SRI) effot to provide weapon characteriza- 
tion data from representative types and calibers of sporting rifles, 
assualt rifles, machineguns, submachineguns, shotguns, and handguns 
was completed during this quarter and a final report is being 
prepared. SAI is under contract to model the communications 
systems for transporters of SNM. During this quarter, Tasks II and 
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III of this five task contract were completed; a report on these tasks 
is under classification review by Sandia personnel. 19 figures. 


29477 (NUREG/CR—0641) SOURCE: a convoy ambush simu- 
lation code. Stimmell, K.G. (Sandia Labs., Livermore, CA (USA)). 
Nov 1978. Contract EY-76-C-04-0789. 28p. (SAND—78-8034). Dep. 
NTIS, PC A03/MF AO1. 

SOURCE is a Monte Carlo simulation of the ambush of a 
road convoy by adversaries wielding small arms. It was constructed 
for the purpose of examining the sensitivity of convoy survivability 
to variations in convoy and adversary characteristics. In this paper, 
the model is described and an example sensitivity study is presented. 


29478 (PNL-SA—6594) Developing isotopic functions. Napier, 
B.A.; Timmerman, C.L. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Jun 1978. Contract EY-76-C-06-1830. 15p. (CONF- 
7805144—1). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on isotopic correlation and its application 
to the nuclear fuel cycle; Stresa, Italy (9 May 1978). 

Isotopic functions, or ratios of two isotopic variables, are used 
to verify Pu and U measurements of spent fuels in reprocessing 
plants. Systematic methods have been developed for forming and 
evaluating isotopic functions. This paper describes the method used 
at Battelle to form and evaluate isotopic functions. The data base at 
Battelle contains measurements and calculations for the fuel from 35 
reactors. (DLC) 


29479 (PNL-SA—6761) Isotopic safeguards techniques. Tim- 
merman, C.L. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jun 1978. Contract EY-76-C-06-1830. 19p. (CONF- 
780389—1). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on nondestructive and analytical chemical 
techniques in nuclear safeguards; Anaheim, CA, USA (14 Mar 1978). 

Information is presented to explain and illustrate the idea and 
uses of isotopic safeguards techniques. A generalized, simple ap- 
proach is maintained to facilitate understanding of the techniques. 
Once understood, the application, demonstration, and implementa- 
tion of isotopic safeguards techniques becomes much easier. 


29480 (SAND—78-0612) Computer network data communication 
controller for the Plutonium Protection System (PPS). Rogers, M.S. 
(Sandia Labs., Albuquerque, NM (USA)). Oct 1978. Contract EX- 
76-C-04-0789. 116p. Dep. NTIS, PC A06/MF AO1. 

Systems which employ several computers for distributed 
processing must provide communication links between the comput- 
ers to effectively utilize their capacity. The technique of using a 
central network controller to supervise and route messages on a 
multicomputer digital communications net has certain economic and 
performance advantages over alternative implementations. Concep- 
tually, the number of stations (computers) which can be accommo- 
dated by such a controller is unlimited, but practical considerations 
dictate a maximum of about 12 to 15. A Data Network Controller 
(DNC) has been designed around a M6800 microprocessor for use in 
the Plutonium Protection System (PPS) demonstration facilities. 


29481 (UCID—18109) Evaluation of safeguards procedures: a 
summary of a methodology. Salisbury, J.D.; Savage, J.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 8 Mar 1979. 
Contract W-7405-ENG-48. 57p. Dep. NTIS, PC A04/MF AOl. 

A methodology for the evaluation of safeguards procedures is 
described. As presently conceptualized, the methodology will con- 
sist of the following steps: (1) expansion of the general protection 
requirements that are contained in the NRC regulations into more 
detailed but still generic requirements for use at the working level; 
(2) development of techniques and formats for using the working- 
level requirements in an evaluation; (3) development of a technique 
for converting specific facility protection procedures into a format 
that will allow comparison with the working-level requirements; (4) 
development of an evaluation technique for comparing the facility 
protection procedures to determine if they meet the protection 
requirements. 


29482 (UCRL—13928) Methodology for characterizing potential 
adversaries of Nuclear Material Safeguards Systems. Kirkwood, 
C.W.; Pollock, S.M. (Woodward-Clyde Consultants, San Francisco, 
CA (USA)). Nov 1978. Contract W-7405-ENG-48. 176p. Dep. 
NTIS, PC A09/MF AO1. 

The results are described of a study by Woodward—Clyde 
Consultants to assist the University of California Lawrence Liver- 
more Laboratory in the development of methods to analyze and 
evaluate Nuclear Material Safeguards (NMS) Systems. The study 
concentrated on developing a methodology to assist experts in 
describing, in quantitative form, their judgments about the character- 
istics of potential adversaries of NMS Systems. 


29483 (UCRL—81712) Practical, cost-effective method for real- 
time surveillance of widely-separated remote sites. Braley, R.E.; 
Olson, A.W.; Rufer, R.P. (California Univ., Livermore (USA). Law- 
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rence Livermore Lab.). 20 Feb 1979. Contract W-7405-ENG-48. 6p. 
(CONF-790502—1). Dep. NTIS, PC A02/MF AO1. 

From Caranahan conference on crime countermeasures; Lex- 
ington, KY, USA (6 May 1979). 

Effective intrusion protection for uninhabited sites scattered 
widely throughout a large geographic area can be a difficult and 
expensive proposition. When the sites are important enough to 
require continuous surveillance, the problem is even worse. Roving 
patrols are not effective, and conventional alarms don’t provide 
enough information to allow a meaningful response. Television 
systems have possibilities but also disadvantages: the usual system is 
both costly and inflexible. This paper describes our solution to the 
problem: a cost effective instrusion protection system used to simul- 
taneously protect many sites scattered over many square miles, with 
realtime surveillance from a central point. The system is based on a 
state-of-the-art FM CATV concept that is capable of providing 
surveillance for multiple sites, is modular in design for quick setup, 
flexible, and easily maintained. A electronic motion detector is 
incorporated for each site under surveillance, with a visual and 
audible alarm to alert the observer at the central control console. 
The observer can then bring the intruded site up on a large-screen 
monitor for detailed assessment. The system is relatively economical 
as all equipment is commercially available and all installation is 
straight-forward and follows usual CATV construction practices. 


29484 (UCRL—81823) Material control study: a directed graph 
and fault tree procedure for adversary event set generation. Lambert, 
H.E.; Lim, J.J.; Gilman, F.M. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 9 Oct 1978. Contract W-7405-ENG-48. 
9p. (CONF-780784— 1). Dep. NTIS, PC A02/MF AO1. 

From NATO advanced institute) synthesis and analysis meth- 
ods for safety and reliability studies; Urbino, Italy (3 Jul 1978). 

In work for the United States Nuclear Regulatory Commis- 
sion, Lawrence Livermore Laboratory is developing an assessment 
— to evaluate the effectiveness of a potential nuclear facility 
icensee’s material control (MC) system. The purpose of an MC 
system is to prevent the theft of special nuclear material such as 
plutonium and highly enriched uranium. The key in the assessment 
procedure is the generation and analysis of the adversary event sets 
by a directed graph and fault-tree methodology. 


29485 Thorium cycles and proliferation. Lovins, A.B. Bull. At. 
Sci.; 35: No. 2, 16-22(Feb 1979). 

A summary of the breeder fuel cycle that breeds *°°U from 
Th is presented, with particular attention to the reactor-physics and 
safeguards considerations. Several misconceptions (in the author's 
opinion) about this fuel cycle are analyzed. It is concluded that the 
thorium fuel cycle does not differ fundamentally from the uranium 
cycle in any of the respects - safeguards and fuel resource require- 
ments - that are relevant to the broader nuclear debate. 


29486 DOS/SS handbooks--a means of disseminating physical 
security equipment information. Williams, J.D. (Sandia Lab, Albu- 
querque, NM). Nucl. Mater. Manage.; 7: No. 1, 65-76(1978). 

In this article, a series of handbooks which are used to 
disseminate physical security equipment information is described. 
These handbooks have been prepared by Sandia Laboratories, Albu- 
querque, New Mexico, under the sponsorship of the U.S. Depart- 
ment of Energy, Safeguards and Security (DOE/SS). They contain 
data obtained from evaluation programs conducted at various labo- 
ratories supported by DOE, the Department of Defense (DOD), 
other government agencies, and information provided by commer- 
cial security equipment suppliers. Handbooks in the areas of intru- 
sion detection systems, entry-control systems, and barrier technol- 
ogy presently exist and an overview of their contents is given. These 
handbooks were written to fulfill immediate DOE needs but were 
planned so they would also be useful to other organizations, both 
national and international, who are responsible for protecting items 
of value or strategic importance, especially those charged with 
protecting Special Nuclear Materials (SNM). Hnadbooks in the areas 
of locks, seals, and safeguards central control systems are presently 
being prepared and outlines of their anticipated contents are also 
given. 10 refs. 


29487 Inventory and verification of stored nuclear materials. 
Atwater, H.F.; Nicholson, N. (Univ of Calif, Los Alamos Sci Lab, 
NM). Nucl. Mater. Manage.; 7: No. 1, 77-88(1978). 

The authors describe prototype equipment and operational 
procedures which have been developed to manage the storage, 
inventory, and verification of special nuclear material for a particu- 
lar vault at the Los Alamos Scientific Laboratory. A brief discussion 
is given regarding personnel access, verification of nuclear materials 
placed in and removed from storage vaults, and a method of continu- 
Ous monitoring of the stored material. A detailed description of the 
statistical comparison of nuclear material signatures is given. 6 refs. 


29488 Effects of background gamma radiation on the sensitivity 
of hand-held special nuclear materials monitors. Kunz, W.E.; Henry, 
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C.N.; Millegan, D.R. (Univ of Calif, Los Alamos Sci Lab, NM). 
Nucl. Mater. Manage.; 7: No. 2, 36-41(1978). 

The detection system of a hand-held special nuclear materials 
monitor was tested at a number of fixed gamma-ray background 
levels. The system produced an alarm when the gamma-ray counts, 
which were accumulated during any counting interval, equaled the 
trip level. Tests were conducted by rotating a standard 10-g $sup 
235$U test souce past the detector and recording the detection 
probability for a series of trip level settings at each of eight back- 
ground radiation levels. The results show that with appropriate trip 
level settings, it is possible to exceed the required 50% detection 
probability at background levels that range from 38 counts (pro- 
duced by our local background of 20 $mu$R/h) to 400 counts per 
0.3-s counting interval. 1 ref. 


29489 Neutron coincidence counters for plutonium measure- 
ments, Ensslin, N.; Evans, M.L.; Menlove, H.O.; Swansen, J.E. 
(Univ of Calif, Los Alamos Sci Lab, NM). Nucl. Mater. Manage.; 7: 
No. 2, 43-65(1978). 

The authors have designed and tested new thermal-neutron 
well detectors and associated electronic coincidence circuits. The 
new instruments make it possible to extend the range of thermal- 
neutron coincidence counting to 1-2 kg plutonium samples. 10 refs. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 29408 


FUSION FUELS 


29490 Energy for the long run: fission or fusion. Kulcinski, G.L. 
(Univ. of Wiconsin, Madison); Kessler, G.; Holdren, J.; Haefele, W. 
Am. Sci.; 67: No. 1, 78-89(1979). 

The alternatives of the most likely and controversial long- 
range energy sources, fusion and fast-breeder fission, are compared 
in several areas: potential biological and social hazards, costs of 
research and development, capital costs, technical complexity, and 
time factors. It is concluded that from biological and social hazards 
standpoint, fusion is preferable to fast-breeder fission reactors; how- 
ever, the LMFBR has already passed on the threshold of scientific 
and engineering feasibility. It is pointed out that LMFBR should not 
be compared with short-term energy sources, e.g. coal or oil, but 
should be compared only with other long-term energy sources, e.g. 
other types of breeder reactors. 


PROCESSING 


FABRICATION AND TESTING 


29491 Electroless plating apparatus for discrete microsized parti- 
cles. Mayer, A. (to Department of Energy). US Patent 4,109,612. 29 
Aug 1978. Filed date 16 Sep 1975. 4p. 

PAT-APPL-613,849. 

Method and apparatus are disclosed for producing very uni- 
form coatings of a desired material on discrete microsized particles 
by electroless techniques. Agglomeration or bridging of the particles 
during the deposition process is prevented by imparting a sufficiently 
random motion to the particles that they are not in contact with each 
other for a time sufficient for such to occur. 


29492 Methods of fabricating microsponge deuterated hydrocar- 
bon polymer targets which emit neutrons when irradiated by high 
energy beams. Halpern, G.M.; Kim, H. (to Univ. of Rochester). US 
Patent 4,092,381. 30 May 1978. Filed date 5 Jan 1976. 6p. 

Targets for high energy beams, such as lasr beams, produced 
in laser fusion apparatus are described. The targets are porous 
spheres of deuterated hydrocarbon material, particularly deuterated 
polyethylene. The spheres are small and have diameters in the range 
of 50 to 300 microns. Higher neutron yields are obtained from these 
targets than from solid targets of similar materials, (viz, spherical 
targets of much higher density). Methods of fabricating the targets 
by forming them into solid spheres, cross linking their molecules and 
causing them to sell such that the resultant targets have a micro- 
scopically small sponge-like structure, are also described. 


29493 Method and apparatus for producing cryogenic inertially 
driven fusion targets. Miller, J.R. (to Dept. of Energy). US Patent 
Application 872,284. 25 Jan 1978. 1 1p. 

A new technique for producing uniform layers of solid DT on 
microballoon surfaces is described. Local heating of the target, 
typically by means of a focused laser, within an isothermal freezing 
cell containing a low pressure cryogenic exchange gas, such as 
helium, vaporizes the DT fuel. Removal of the laser heating source 
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causes the DT gas to rapidly condense and freeze in a layer which 
exhibits a good degree of uniformity. 


REPROCESSING 


29494 (PNL—2830) Materials flow, recycle and disposal for 
deuterium—tritium fusion. Willenberg, H.J.; Kabele, T.J.; May, R.P.; 
Willingham, C.E. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Dec 1978. Contract EY-76-C-06-1830. 106p. Dep. NTIS, 
PC A06/MF AOl1. 

The flow of materials to and from a deuterium—tritiur. fusion 
power plant is investigated. Three tokamak conceptual reactor de- 
signs are described and materials requirements are detailed. Various 
process options are considered for the reprocessing segment of 
materials cycle. A conceptual materials resource cycle is selected 
from these options and details of a conceptual reprocessing segment 
are described. Environmental control technology considerations as- 
sociated with the reprocessing segment are outlined. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 28681, 29522, 31905 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 31941 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 31140, 31170 


29495 Device and method for separating oxygen isotopes. Rock- 
wood, S.D.; Sander, R.K. (to Dept. of Energy). US Patent Applica- 
tion 858,586. 11 Jan 1978. 14p. 

A device and method for separating oxygen isotopes with an 
ArF laser which produces coherent radiation at approximately 193 
nm are described. The output of the ArF laser is filtered in natural 
air and applied to an irradiation cell where it preferentially photodis- 
sociates molecules of oxygen gas containing '7O or *O oxygen 
nuclides. A scavenger such as Oz, CO or ethylene is used to collect 
the preferentially dissociated oxygen atoms and recycled to produce 
isotopically enriched molecular oxygen gas. Other embodiments 
utilize an ArF laser which is narrowly tuned with a prism or 
diffraction grating to preferentially photodissociate desired isotopes. 
Similarily, desired mixtures of isotopic gas can be used as a filter to 
photodissociate enriched preselected isotopes of oxygen. 


29496 Recent progress in the study of molecular dissociation and 
isotope separation by high power infrared lasers. Kompa, K.L.; Fub, 
W.; Proch, D.; Schmid, W.E. (Max-Planck-Gesselschaft zur Foer- 
derung der Wissenschaften, Munich, Germany). pp 737 of Electronic 
and atomic collisions. Watel, G. (ed.). Amsterdam, Netherlands; 
North Holland Publishing Co. (1978). 

Multiple infrared photon dissociation of polyatomic mole- 
cules has attracted widespread interest both as a new physical 
phenomenon and because of the isotopic selectivity of the process. 
The molecule sulfur hexafluoride has been the trial case on which 
theories and experiments have concentrated recently. New and more 
detailed information has become available now on the dissociation 
and absorption cross sections and a theoretical interpretation of the 
dissociation and absorption cross sections and a theoretical interprea- 
tion of the dissociation has been attempted in terms of thermodynam- 
ic equilibrium arguments. This can be expected to open the road to 
new and refined experiments oriented to identify equilibrium and 
non-equilibrium excitation and possible dissocation processes in this 
and other molecules. 


HEAVY WATER PRODUCTION 


29497 Deuterium enrichment by selective photo-induced dissocia- 
tion of an organic carbonyl compound. Marling, J.B. (to Dept. of 
Energy). US Patent Application 893,233. 4 Apr 1978. 13p. 

A method is described for producing a deuterium enriched 
material by photo-induced dissociation which uses as the workin 
material a gas phase photolytically dissociable organic curvensl 
compound containing at least one hydrogen atom bonded to an atom 
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which is adjacent to a carbonyl group and consisting of molecules 
wherein the hydrogen atom is present as deuterium and molecules 
wherein the hydrogen atom is present as another isotope of hydro- 
gen. The organic carbonyl compound is subjected to intense infrared 
radiation at a preselected wavelength to selectively excite and there- 
by induce dissociation of the deuterium pane ag = to yield a 
deuterium enriched stable molecular product. Undissociated car- 
bonyl compound, depleted in deuterium, is preferably redeuterated 
for reuse. 


RADIATION SOURCES 


REFER ALSO TO CITATION(S) 29320, 30945, 30946, 30947, 
30948, 30951, 31047 


29498 (CONF-760436—P2) Californium-252 source technology, 
scientific and industrial applications. Berger, R.L.; Cornman, W.R. 
(eds.). (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Lab.). 1976. Contract EY-76-C-09-0001. 812p. Dep. 
NTIS, PC A99/MF AOl1. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 

A separate abstract was prepared for each of the individual 
papers. (TFD) 


29499 (CONF-760436—P2, pp I.5-I.11) USERDA californium- 
252 Program. Goldberg, E.S. (Energy Research and Development 
Administration, Aiken, SC). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


The history of the **Cf Program is reviewed, highlighting 
some of the significant milestones. Future plans for the isotope are 
discussed including the continued availability and price stability. 
(TFD) 


29500 (CONF-760436—P2, pp IV.9-IV.17) Low-scattering irra- 
diation arrangement for fast neutrons using californium-252 sources. 
Alberts, W.G.; Bortfeldt, J. (Physikalisch-Technische Bundesanstalt, 
Braunschweig, Ger.). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Californium-252 spontaneous fission neutron sources were 
used to construct an irradiation facility providing a reference field in 
the fast neutron energy region. The advantage of this field is the well 
defined strength with a constant energy distribution. In order to 
reduce any disturbing influences of neutron scattering and modera- 
tion an open-air mast construction is used. The source is moved into 
the irradiation position 10 to 15 m above ground by means of thin 
wires. A measurement of integral cross sections for neutron induced 
threshold reactions is briefly discussed. The sources were encapsulat- 
ed by the material to be studied and the cross sections derived from 
the generated radioactivity and the neutron source strength without 
determination or monitoring of the neutron flux density. Overall 
uncertainties of about 2.5% were achieved. 


29501 (CONF-760436—P2, pp IV.81-IV.91) Use of californium- 
252 neutron sources in teaching industrial applications of radiation 
sources, Gangadharan, P.; Lakshmipathy, A.V.; Risbud, V.H.; Su- 
bramanaya, M.J.; Murthy, B.K.S. (Bhabha Atomic Research Center, 
Bombay, India). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Industrial Applications of Radiation Sources is one of the 
topics covered for the one year post-graduate training course on 
Radiological Physics conducted by this Division, as well as for a 
short-term course for industrial users. Some applications of the ***Cf 
sources which could be easily demonstrated to the trainees have 
been outlined. Applications include a neutron moisture gauge and 
analysis of bauxite ores for estimation of aluminum content by 
activation analyses. The required instruments were developed in our 
Division and are portable and battery operated. They are thus 
suitable for field applications in Civil Engineering, Agriculture and 
Geoloical Prospecting. The neutron moisture gauge with a *°*Cf 
source has been theoretically calibrated and this relation has been 
verified experimentally at a few test points. The sphere of influence 
for different moisture contents has also been calculated to get an idea 
of the spatial resolution of the probe. A comparison of performance 
characteristics of 7°*Cf source and the conventional (a,n) sources is 
also given. With an intense yield from a small sized source coupled 
with low average energy, ”*Cf neutron sources offer better resolu- 
tion for moisture gauging. Further, these sources have become 
available at a time when the whole world is caught up with energy 
crisis. It is imperative that each country utilizes these sources to 
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explore fully the oil reserves. Neutron shielding is relatively easy 
compared to other sources such as Am—Be, Ra—Be, Pu—Be. The 
gamma component from ***Cf is nearly the same as that from an 
Am—Be source of equal neutron yield. The neutron and gamma 
radiation hazards associated with these sources as well as the meth- 
ods of controlling them are also presented. 


DESIGN AND FABRICATION 


29502 (CONF-760436—P2, pp I1.61-I1.64) Fabrication of cali- 
fornium-252 neutron sources for various applications. Zinkovskii, V.I.; 
Karelin, E.A.; Kurochkin, N.S.; Krylov, E.A.; Rykov, 
(Atomic Reactor Research Inst., Dimitrovgrad, USSR). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Due to its high specific yield of spontaneous fission neutrons 
and its sufficiently long life-time, 7**Cf is one of the most attractive 
isotopes for fabrication of neutron sources for various applications. 
252Cf neutron sources are simple to use, do not contaminate the 
surroundings and, in contrast to neutron sources of other types, can 
be very small in size and weight. The technique of fabricating small 
double-clad ***Cf neutron sources of different intensities (up to 2 x 
10° n/sec) is described. Some examples of applying such sources for 
activation analysis and geological prospecting are presented. 


29503 (CONF-760436—P2, pp II.65-I1.76) Californium-252 neu- 
tron sources, Shvetsov, I.K.; Denisov, V.A.; Kulazhko, V.G.; Moro- 
zov, D.V.; Semochkin, V.M. (Inst. of Atomic Energy, Moscow, 
USSR). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


The preparation and use of *5*Cf-neutron sources in the 
USSR are briefly described. (TFD) 


29504 (CONF-760436—P2, pp_ II.77-II.93) Californium-252 
source production in the United Kingdom the first five years. Ansell, 
K.H.; Ainsworth, A.; Thornett, W.H. (Radiochemical Centre Ltd., 
Amersham, Eng.). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


In 1970 the USAEC announced that they were going to offer 
their new nuclide, californium-252, for sale but that sealed sources 
could only be purchased from commercial encapsulators. Since that 
time a number of firms in the USA have developed the necessary 
expertise in source production. In Europe, CEA (France) and the 
Radiochemical Center (UK) have established themselves as suppliers 
of californium-252 sources. Although *5*Cf is available from Savan- 
nah River in the form of wire, pellets, or oxide, the United Kingdom 
practice has been to prefer the use of oxide. Using this material the 
encapsulator is able to produce sources of widely differing activities 
and physical shapes from one batch of starting material. By use of 
solution sub-division techniques carried out in shielded cells, large 
numbers of sources with activities ranging from 0.001 pg (2 x 10° n/ 
sec) to 1.7 mg (4 x 10° n/sec) have been produced. These sources 
have been used for research, medical, and industrial applications. 


29505 (CONF-760436—P2, pp_ II.95-II.105) Californium-252 
neutron sources: some recent achievements, Gueugnon, J.F.; Bleyl, 
H.J.; Buijs, K.; Louwrier, K.P.; Richter, K. (European Inst. for 
Transuranium Elements, EURATOM, Karlsruhe, Ger.). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Two existing hot cells in the European Institute of Transuran- 
ium Elements enclosed by a cell with water wall protection allow 
the manipulation of 5-mg *°*Cf and the fabrication of neutron 
sources of different geometries and characteristics. The californium 
is used either as Cf,O3—Pd cermet or fixed on ion exchange resin, 
after purification. Recently acquired experience is presented. 


29506 (CONF-760436—P2, pp II.107-II.121) Use of *°*Cf neu- 
tron sources in the USSR. Tyufyakov, N.D. (VNIIRT, Moscow, 
USSR). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


_ Topics discussed include: elemental activation analysis of 
moving media; use of **Cf in neutron multipliers; and neutron 
radiography. (TFD) 


29507 (CONF-760436—P2, pp II.123-II.144) Californium Multi- 
plier (CFX). Preskitt, C.A.; Crosbie, K.L.; Larsen, J.E.; John, J. (IRT 
Corp., San Diego, CA). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 
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The availability of ***Cf as an economical high-intensity 
neutron source has made it possible to construct compact neutron 
irradiation devices with widespread applications. The simplest such 
device consists of a single **Cf source within a moderating and 
shielding medium. Higher neutron flux levels can be attained either 
through the use of more **Cf or through source multiplication by 
means of a subcritical uranium assembly. Although the use of larger 
252Cf sources to achieve higher neutron flux is technically straight- 
forward, an economic penalty is paid as the source strength is 
increased. Larger californium sources imply larger initial invest- 
ments to cover the cost of source material and larger operating costs 
resulting from the decay of the **Cf source. A Californium Multi- 
plier, the CFX, which produces a flux enhancement of 30 when 
compared to a conventional moderated ***Cf system has been de- 
signed, licensed, built, and tested by IRT Corporation. Such systems 
are now available on a commercial basis for both neutron radiogra- 
phy and neutron activation analysis. The first commercial CFX 
system was installed at the Research Laboratories of Eastman Kodak 
Company i in Rochester, NY, in March 1975. This device, using 1 mg 

of *5*Cf, is very stable and the neutron flux generated by the CFX is 
very reproducible. The performance characteristics of this system 
are summarized. 


29508 (CONF-760436—P2, pp II.161-I1.173) Design and manu- 
facture of **Cf sources for neutron therapy. Boucher, R.; Barthe- 
lemy, P.; Letang, R.; Perret, F. (Centre d'Etudes Nucleaires, Fon- 
tenay-aux-Roses, France). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


For a practical and safe use of neutron sources in cancer 
therapy, ***Cf sources have been developed to meet the following 
requirements: very small size, high accuracy in neutron fluence, 
definition, easy positioning in working conditions by means of a 
remote loading system. Each individual source contains 0.32 wg of 
252Cf clad in a 0.70 mm dia, 4.5 mm long, Pt tube welded at both 
ends. The source-holders are made of stainless steel spiral springs 
and are loaded with 3, 4, 5, or 6 *?Cf sources. The linear activity 
has been specified on medical grounds to **Cf amount of 0.39 ug/ 
cm. The *°*Cf source and the source assembly have passed the safety 
qualification tests specified by the Radioisotope Subcommittee of the 
International Standardization Organisation (NF 61002 and ISO/DIS 
2919/2). The different steps for source production are described. 


29509 (CONF-760436—P2, pp II.213-II.216) Quality assurance 
and safety in use of **Cf sources. Desroches, J. (Centre d'Etudes 
Nucleaires de Saclay, Gif-sur-Yvette, France). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


The *°*Cf sealed sources manufactured by the French Atomic 
Energy Commission comply with the international standard ISO 
2919. Even more severe testing programs are required when the 
sources are used in certain industrial applications. This is the case of 
the *5*Cf sources utilized for the primary start up of nuclear reac- 
tors. Their manufacture is submitted to quality assurance programs 
contained within the United States Nuclear Regulatory Commission 
document 10 CFR 50, Appendix B, Quality Assurance Criteria for 
Nuclear Power Plants and Fuel Reprocessing Plants. The prototype 
testing and quality control programs performed at each manufactur- 
- stage guarantee a high level of confidence in using the sources 
safely. 


29510 Heat transport system. Pierce, B.L. (to Dept. of Energy). 
US Patent 4,120,172. 17 Oct 1978. Filed date 5 May 1977. 4p. 

PAT-APPL-794,296. 

A heat transport system of small size which can be operated 
in any orientation consists of a coolant loop containing a vaporizable 
liquid as working fluid and includes in series a vaporizer, a condens- 
er and two one-way valves and a pressurizer connected to the loop 
between the two valves. The pressurizer may be divided into two 
chambers by a flexible diaphragm, an inert gas in one chamber acts 
as a pneumatic spring for the system. This system is suitable for use 
in a nuclear-powered artificial heart. 


OTHER INDUSTRIAL USES 


REFER ALSO TO CITATION(S) 29023, 30952, 30953, 30954, 
30955, 30956, 30957, 30958, 30959, 30960, 31207, 31208, 31209, 
31210, 31343, 31359 


29511 (CONF-760436—P2, pp III.1-III.11) Applications of 
°52Cf in the nuclear industry. Menlove, H.O. (Los Alamos Scientific 
Lab., NM). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


HYDROGEN 3059 


Californium-252 neutron sources have been used in almost all 
phases of the nuclear fuel cycle including uranium exploration, 
conversion and enrichment, fuel fabrication, and reactor fuel r DA) 
cessing and waste management. Many nondestructive assay (NDA 
techniques use neutron interrogation methods because of the hiek 
penetrability of neutron irradiation and the selective sensitivity of 
nuclear material to neutron-induced fission reactions. This paper 
reviews some of the ——— of **Cf based assay systems 
currently being used in the nuclear industry in the U.S. In addition, 
design features and performance characteristics are given for a 
relatively new Modulated ***Cf Source Assay System Shuffler based 
on fast or thermal neutron interrogation combined with delayed- 
neutron counting. 


29512 (CONF-760436—P2, pp V.95-V.111) Applications of cali- 
fornium-252 neutron scattering gauges in petrochemical industry. de 
Monchy, A.R.; Kok, C.A.; van Klaveren, J.A. (Koninklijke/Shell 
Laboratorium, Amsterdam, Netherlands). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Neutron scattering has long been known as a useful means of 
detecting atomic hydrogen, e.g., in soil moisture determinations. 
More recently the use of neutron scattering in process industry has 
increased. Part of this increased usage is due to the advent of 
californium-252 neutron sources which produce at least two orders 
of magnitude more neutrons than the classical (alpha-emitter)/Be 
type of the same activity. A number of typical applications of 
neutron scattering devices in the petrochemical process industry are 
discussing, including: (1) level detection of hydrocarbon liquids in 
steel-walled vessels or reactors; (2) measurements of liquid hold-up 
in two-phase flow in = and (3) foam density measurements in 
a large commercial flasher. In all these applications small califor- 
nium-252 sources of 1 to 2 micrograms, combined with a helium-3 
neutron detector, were used. 


29513 Electron beam source with an electron exit window con- 
nected via a window flange. Foell, E.; Vetter, H. (to Polymer-Physik 
GmbH and Co. KG.). US Patent 4,112,307. 5 Sep 1978. Priority date 
17 Feb 1976, German, Federal Republic of (F.R. Germany). 4p. 

An electron beam source has an electron exit window con- 
nected to it. The exit window essentially consists of the window 
frame, of a support grid (optionally provided with cooling lines) for 
the foil permeable to electrons, and of the foil permeable to elec- 
trons. The grid is formed by one or more bridge elements, each in 
the shape of a double comb formed by milling slots to extend 
inwardly from each of a pair of opposite side edges of a substantially 
rectangular metal plate to terminate at a main bridge element extend- 
ing substantially centrally of the plate and substantially parallel to 
the opposite edges. The bridge elements are secured to the window 
frame solely by disengageable mechanical fastening elements; no 
welding or brazing, either in forming the bridge elements or in 
securing them to the window frame, is involved. 4 figures. 


HYDROGEN 


29514 (TAC-H—78-004) Hydrogen energy: a bibliography with 
abstracts. Quarterly update, October—December 1978. (New Mexico 
Univ., Albuquerque (USA). Technology Application Center). Jan 
1979. 64p. Univ. of New Mexico, Albuquerque, NM. 

Abstracts of current research in the hydrogen energy field are 
compiled. (LK) 


PRODUCTION 
REFER ALSO TO CITATION(S) 29540, 29692, 30564, 30919 


29515 Method and equipment to produce hydrogen. Becker, F.; 
Jaeger, P. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,421,090/B/. 
29 Sep 1977. Sp. (In German). 

The controlled release of hydrogen (particularly for fuel 
cells) by hydrolysis of powdered alkali earth metals and/or pow- 
dered aluminium in aqueous salt solutions has so far not been 
satisfactorily solved engineeringwise or operationwise. According to 
the invention, the metal powders are firstly pressed to compacts. 
Powder is mechanically rubbed off these compacts and added to the 
salt solution, whereby the addition of the salt solution to the reaction 
vessel is controlled depending on the abrasion of the metal from the 
compacts and the feed of the metal compacts and/or on their 
abrasion rate due to the pressure of the hydrogen set free. Further 
claims deal with the circulation of the salt solution via a heat 
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exchanger, as well as designs of the equipment to perform the 
method. (GG) 891 GG. 


29516 Combination of a steam power plant and a plant for the 
separation of hydrogen. Bachl, H. (to Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,604,158/A/. 11 Aug 
1977. 3p. (In German). 

This patent claim is a supplement to patent No. 25 07 821.1, 
which deals with the primary energy source ‘nuclear power’, and 
extends the patent claims to other energy sources, e.g. fossil fuels. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 28681, 29523 


29517 Method to produce hydrogen. von Sturm, F. (to Siemens 
A.G.). German(FRG) Patent 2,650,217/A/. 13 Jul 1978. 12p. (In 
German). 

The method to set free hydrogen by the electrolysis of water 
or aqueous solutions uses according to the invention a cathode 
material which binds hydrogen in a potential region of the surface, 
which is more positive than the reversible hydrogen potential, or 
incorporates it in the crystal lattice. Furthermore, an anode material 
is used according to the invention which forms an oxide in a 
potential region that is more negative than the reversible oxygen 
potential. In a second process stage, outside the electrolyte cell, the 
hydrogen from the cathode material and the oxygen from the anode 
material are released by heat. The technical progress is found in the 
considerable saving of electrical energy as compared to common 
water electrolysis and in the avoiding of complications occuring in 
the thermochemical cycle process. 


29518 Billings SPE electrolyzer. Campbell, B.C. Hydrogen Prog.; 
4: No. 1, 19-26(Win 1978). 

From 2nd world hydrogen energy conference; Zurich, Swit- 
zerland (Aug 1978). 

For several years Billings Energy Corporation has been de- 
veloping a solid polymer electrolyte (SPE) electrolyzer utilizing 
both precious and non-precious metal electrodes. To date, develop- 
ment has been confined to small scale, laboratory sized generating 
devices. Utilization of the SPE technology has resulted in a unit 
which requires little maintenance, produces hydrogen at pressures as 
high as 1OMPa (1,500 psig), ), and avoids the danger of spilled corro- 
sive solution. Operating efficiencies range from 30% to 70% depend- 
ing upon exact cell configuration and current density. The cost of 
hydrogen produced from this device is very competitive with that 
from other scale electrolyzers. 


29519 Electrolytical hydrogen generation under zero gravity. 
Wopersnow, W.; Raub, C.J. (Forschungsinstitut fuer Edelmetalle 
und Metallchemie, Schwaebisch Gmuend (Germany, F.R.)). Z. Flug- 
wiss. Weltraumforsch.; 2: No. 5, 341-345(1978). (In German). 

As part of the TEXUS I (technological experiments under 
zero-gravity) rocket program the electrolytical hydrogen generation 
on a Pt-cathode (one half gold-plated) has been observed in a water 
solution of NaezSO, by means of a film camera. On principle elec- 
trolysis under zero gravity is possible. As far electrolytical hydrogen 
development is concerned it is seen that the size of the joining 
bubbles generated on Au and Pt surfaces is smaller than under lg. 
Under Og the hydrogen bubbles stay in front of the surface of the 
cathode. The cell voltage however does not increase in the course of 
the experiment. Accordingly the rests of electrolyte remaining be- 
tween the individual spheres are sufficiently conducting the electric 
current. Besides hydrogen a rusty brown layer consisting of copper 
and copperoxid has been deposited upon the surface of the cathode. 
The reason for the occurrence of this layer could not be found 
because of lack of additional information. The remaining gravity of 
about 10°*g causes a small motion of the bubble agglomerate. 
Nevertheless the velocity of this movement is small enough that the 
characteristic properties of the electrolytical hydrogen development 
still can be distinguished. Further 0-g-experiments should explore 
how greater current densities can be realized for a longer period. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 29517 


29520 (COO—4434-10) Assessment of thermochemical hydrogen 
production. Monthly progress report, September—November 1978. 
Foh, S. (Institute of Gas Technology, Chicago, IL (USA)). 28 Nov 
1978. Contract EC-77-C-02-4434. llp. Dep. NTIS, PC A02/MF 
AOl. 

Thermodynamic data of the following cycles are discussed 
briefly: calcium oxide-calcium sulfates, strontium oxide-strontium 
sulfate, cobalt oxide-cobalt sulfate, magnesium oxide-magnesium sul- 
fate, and manganses oxide-manganese sulfate. Solar primary heat 
sources were analyzed. Capital costs of high temperature solar 


ERA VOL. 4, NO. 11 


collectors and installed costs of high-temperature solar plants are 
given. 


29521 (LA—7629-PR) Thermochemical processes for hydrogen 
production. Progress report, March 1—September 30, 1978. Cox, K.E. 
(comp.). (Los Alamos Scientific Lab., NM (USA)). Feb 1979. Con- 
tract W-7405-ENG-36. 12p. Dep. NTIS, PC A02/MF AOl. 

This report details work performed by members of the Los 
Alamos Scientific Laboratory (LASL) Thermochemical Hydrogen 
team to develop processes for the efficient and economic production 
of hydrogen from water. Four major areas of effort were empha- 
sized in this reporting period. A preliminary design of a hybrid 
bismuth sulfate cycle coupled to an unspecified fusion driver was 
completed. From flow sheets detailing mass and energy balances, we 
calculated an efficiency for the overall system of 4%. Process 
improvements are expected to yield efficiencies greaer than 50% for 
a 1500 K fusion heat source. Experimental work is continuing to 
provide data for input into the design study. Recent results have 
shown the heat of reaction for BizOz2 to BizOs.2SO3 in standard 
sulfuric acid solution to be -75 kJ/mol. The heat of formation for the 
sulfated species was determined as -1895 kJ/mol. Hydrogen iodide 
(HI) electrolyses with a Nafion membrane were continued with 
hydrogen evolution occurring at voltages of 0.6 V or higher. An 
International Energy Agency Thermochemical Workshop held at 
Ispra, Italy, was attended by members of CMB Di vision. Topics 
such as the thermal decompisition of sulfuric acid and hydrogen 
iodide, as well as the electrochemical oxidation of sulfur dioxide, 
were discussed. A session was also conducted on the techno-eco- 
nomic evaluation of thermochemical cycles. Valuable contacts were 
made at all program levels. In our cycle evaluation effort, a magne- 
sium-iodine thermochemical cycle being investigated in Japan was 
screened. The relatively high solubility of magnesium iodate appears 
to be a disadvantage. An initial analysis suggests a low efficiency for 
the cycle. 


29522 Method and apparatus for producing hydrogen. Gomberg, 
H.J. (to Texas Gas Transmission Corp.). US Patent 4,097,348. 27 Jun 
1978. Filed date 8 Apr 1976. 4p. 

A method and apparatus are claimed for producing hydrogen 
for use as an ingredient in hydrogen-based fuels which comprises 
introducing a quantity of gaseous HCI and subjecting said gas to the 
heat and radiation of a fusion reaction to dissociate into H2 and Cle. 
This is followed by a separation of the gases including the removal 
of the hydrogen and the introduction of the hot Cl. into a chamber 
with water to create additional HC] which is recycled in a subse- 
quent fusion reaction cycle. The method includes the utilization of 
the heat from the extracted gases as a source for heating the make-up 
water for the system and also as a source of energy to make steam or 
for use in any system where heat is a desirable source of energy. 





29523 Carbonate-hal ide cycles of stepwise water decomposi- 
tion in a thermoelectrochemical system. Novikov, G.I. Vestsi Akad. 
Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 4, 84-89(1978). (In Rus- 
sian). 

A thermodynamic analysis is made of two-state cycles in 
whose first stage carbonates of alkaline and alkaline earth metals 
thermochemically interact with halogens to form halogenide, carbon 
dioxide, and oxygen, and in whose second stage the hologenide is 
electrochemicaly oxidized by water in the presence of carbon diox- 
ide to form carbonate, halogen, and hydrogen. The systems of 
bromide—lithium and iodide—sodium are considered to be the most 
promising for practical use in hydrogen production. 2 references, 1 
figure, 3 tables. 


29524 Method for the thermochemical production of hydrogen. 
Norman, J.H.; Russell, J.L. Jr.; Porter, J.T. I1.; McCorkle, K.H.; 
Roemer, T.S.; Sharp, R. (to General Atomic Co., San Diego, Calif. 
(USA)). German(FRG) Patent 2,634,622/A/. 17 Feb 1977. 18p. (In 
German). 

The claimed method is based on the reaction of iodine (in 
excess), sulphur dioxide and water to give hydrogen iodide and 
sulphuric acid in the temperature region of preferably -30°C to 
+40°C. Two different aqueous phases are formed in this tempera- 
ture region, of which the lighter contains the main quantity of 
sulphuric acid formed and the heavier contains the main quantity of 
hydrogen iodide formed. After separating the two phases, the hydro- 
gen iodide is evaporated out of the heavier phase and decomposed 
into hydrogen and iodine by pyrolysis. Temperatures of 325-350°C 
are favourable here and pressures of 45 to 90 atm. The sulphuric acid 
contained in the lighter phase after extensively destillation of the 
water, is decomposed to water, sulphur dioxide and oxygen in the 
temperature region of 335 to 950°C. 


WATER GAS PROCESSES 


29525 Oxidic catalyst for the conversion of water gas. Michel, 
A.; Henkel, H.J.; Koch, C.; Kostka, H. (to Siemens Aktiengesells- 
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chaft). US Patent 4,131,569. 26 Dec 1978. Priority date 29 Sep 1976, 
German, Federal Republic of (F.R. Germany). 6p. 

An oxidic catalyst is claimed for the converison of water gas. 
It consists of oxides of the metals aluminum, lanthanum, cobalt, 
nickel, and uranium, with the aluminium oxide being present pre- 
dominantly as a—Al2,Os3. The lanthanum and cobalt content is 5 to 
30% by weight, that of nickel, 0.1 to 4% by weight and of uranium, 
0.1 to 2% by weight, related to the total weight of the catalyst. 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 29627, 30545 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 28812 


29526 Combination of a steam power process with carbon gasifi- 
cation, particularly for obtaining hydrogen. Hoelter, H.; Gresch, H.; 
Igelbuescher, H. (to Deutsches Patentamt). German(FRG) Patent 
2,608,935/A/. 8 Sep 1977. 4p. (In German). 

Gasification is combined with a steam power process in such 
a way that: 1) In a low pressure stage of the steam power process, 
intermediate heating is provided to such a high temperature that at 
least 10 % of the steam introduced into the gasifier is dissociated and 
the oxygen released is combined with the carbon. 2) The residual 
energy of the steam-gas mixture leaving the gasifier is returned to 
the steam power process. Further claims concern, among other 
items, taking the steam-gas mixture through a waste heat boiler and 
turbine end blades, the use of electrostatic filters, the condensation of 
the steam and the washing of COs and sulphur compounds, the 
separation of hydrogen and heat exchange. 


STORAGE 
REFER ALSO TO CITATION(S) 30919 


CHEMISORPTION 


29527 Method to store hydrogen and equipment to perform the 
method. Knapton, A.G. (to Johnson Matthey and Co. Ltd., London 
(UK); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,658,648/A/. 14 Jul 1977. 14p. (In German). 

Hydrogen reversibly absorbing materials are easily irrevers- 
ibly poisoned by impurities of the hydrogen to be stored. According 
to the invention, one therefore allows the hydrogen to firstly diffuse 
through a membrane consisting preferably of 80 wt.% palladium and 
20 wt.% silver, and then allows it to react with intermetallic com- 
pounds such as LaNis, TiFe or Mg2Ni. Further claims deal with the 
equipment construction and the utilization of a heat exchange cham- 
ber which possesses heaters to heat up the intermetallic compounds. 


TRANSPORT 


29528 (COO—2907-29) Study of the behavior of gas distribution 
equipment in hydrogen service, update 1978. Johnson, D.G.; Jasion- 
owski, W.J.; Pangborn, J.B. (Institute of Gas Technology, Chicago, 
IL (USA)). 1978. Contract EY-76-C-02-2907. 1lp. Dep. NTIS, PC 
A02/MF AOl. 

Operating pressures for hydrogen utilization equipment may 
or may not be different from those for natural gas equipment. If the 
operating pressures and piping are unchanged, we conclude: Existing 
in-place components and piping with the possible exception of 
meters should be adequate for hydrogen delivery. Due to the re- 
quired flow increase of hydrogen, mechanical limitations of in-place 
meters will probably necessitate replacement with similar but larger 
capacity meters. In isolated situations, the difference in pipe flow 
characteristics of natural gas and hydrogen may necessitate a small 
increase either in delivery pressure or pipeline volume to provide 
equivalent energy delivery rates. The hydrogen-to-natural gas volu- 
metric leak ratio for individual components will range from 2.5 to 5 
and possibly greater, depending on the permeation characteristics of 
the material of construction and the joining methods. Although the 
overall hydrogen-to-natural gas volumetric leak ratio for a given 
distribution system could range from about 2.9 to 3.5, the increase in 
energy loss from leakage will be minimal and may in fact be less. 
This will depend on the properties of the natural gas being replaced 
and the type of leakage dominating. Six-month exposure to hydro- 
gen will not affect the mechanical or physical properties of metallic 
materials of system components. Due to hydrogen’s wider flamma- 
bility range and low ignition energy, large leaks from pipeline 
breakage (or other modes of failure) may be significant safety 
hazards. Special pipeline repair, replacement and addition proce- 
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dures will need to be devised. Added monitoring and control devices 
may be necessary at high pressure or high volume distribution 
locations. Joule Thomson effects, when encountered, will be minute 
and will not affect operations. Hydrogen leaks (to the atmosphere) 
will not ignite spontaneously without an ignition source; hydrogen 
escaping from a leak expands somewhat adiabatically and cools. 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 30653, 30776 


PROPERTIES 
REFER ALSO TO CITATION(S) 29528, 31053 


29529 Combustion of a hydrogen—oxygen mixture under weight- 
less conditions. Parfenov, L.K. Fiz. Goreniya Vzryva; 14: No. 4, 9- 
13(1978). (In Russian). 

An experimental study was made of the effect of weightless- 
ness conditions on the combustion of a hydrogen—oxygen mixture. 
A description is given of an experimental device that was developed 
for these purposes that makes it possible to achieve weightless 
conditions within 1.5 sec (during the free fall of a capsule). 6 
references, 4 figures, 2 tables. 


29530 Hydrogen combustion in a supersonic ducted flow in the 
presence of pseudo-shock. Zimont, V.L.; Levin, V.M.; Meshcherya- 
kov, E.A. Fiz. Goreniya Vzryva; 14: No. ‘4, 23- 36(1978). (In Russian). 

Results are given for experimental studies of the combustion 
of a coaxial supersonic hydrogen stream in a traveling supersonic 
heated air flow in an axiosymmetric duct in the presence of pseudo- 
shock (analog of a supercompressed detonation wave). An analysis is 
made of the features of this kind of combustion in comparison to 
conventional supersonic combustion under the influence of systemic 
and geometric parameters. A computational diagram is proposed for 
pseudo-shock with combustion that makes it possible to describe 
with quantitative accuracy the basic empirical characteristics and 
obtain a physically justified interpretation of the experimental re- 
sults. 17 references, 7 figures, 1 table. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 30536 


HYDROCARBON FUELS 


29531 Catalyst for reforming fuel and method for producing 
same, Takeuchi, Y.; Wakayama, M. (to Nippon Soken, Inc.). US 
Patent 4,110,256. 29 ‘Aug 1978. Filed date 10 Jun 1977. 12p. 

A catalyst for reforming fuel into a reformed gas rich in 
hydrogen comprises a catalyst carrier consisting of y-AlsOs and a 
catalyst metal mixture of the Cu-Ni-Cr type supported on the 
carrier, the metal mixture having the following composition: Cu = 
36-62% by weight, Ni = 8-32% by weight, and Cr = 18-41% by 
weight, provided that Cu + Ni + Cr = 100% by weight. This 
catalyst is effective in reforming a fuel, expecially methyl alcohol, 
into hydrogen over a wide temperature range from a low tempera- 
ture to a high temperature. It is further improved by impregnating 
the carrier with at least one metal oxide selected from BaO, La2Os, 
SiO2, CeO2, and SrO or by admixing the catalyst metal mixture with 
at least one of the oxides. 


PROPERTIES 
REFER ALSO TO CITATION(S) 31050, 31052, 31053 


29532 Possible acts of chain branching in the low temperature 
zone of a hydrocarbon flame front. Dubinin, V.V.; Ksandonulo, G.I. 
Fiz. Goreniya Vzryva; 14: No. 2, 30-33(1978). (In Russian). 

A model is proposed which explains the concentration of 
atomic hydrogen in a propane flame of the sloping area, on an 
experimentally produced profile, by the presence of hydrogen atom 
source in the low temperature zone of the flame. This source of 
atomic hydrogen may be the chain branching reaction, and the 
suggested system. 10 references, 2 figures. 
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29533 Turbulent burn-out rates of propane—air flames in a bomb 
with agitators. Karpov, V.P.; Severin, E.S. Fiz. Goreniya Vzryva; 14: 
No. 2, 33-39(1978). (In Russian). 

A study was made of the relationship between the turbulent 
burn-out rate of propane—air mixtures and mean A gee pulsation 
velocity of a fuel mixture under normal initial conditions in a 
agitator bomb of constant volume. A computation was made of the 
association between the burn-out rate and the pulsation rate and the 
normal rate of combustion. The criterion was established for the 
ignition of turbulized fuel mixtures and determinations were made of 
the effective activation energies of chemical reactions in the turbu- 
lent zone of combustion. 15 references, 5 figures. 


29534 Fuel gas mixture. Meinass, H. (to Linde A.G., Wiesbaden 
(Germany, F.R.); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,119,152/C/. 15 Sep 1977. 4p. (In 
German). 

The invention concerns a fuel gas to heat, melt, weld and cut 
metals, based cn methyl acetylene and/or propadiene and saturated 
and/or olefinic C3 and C, hydrocarbons. One obtains a stable fuel 
with constant combustion properties at all times of withdrawal if the 
above named fuel gas contains 5 to 10 mol% acetylene, 25 to 45 
mol% propane and/or propylene and/or cydopropane, 40 to 50 
mol% pariffinic and/or definic Cy hydrocarbons. 


PREPARATION 


29535 Method of upgrading a Fische—Tropsch light oil. Caesar, 
P.D.; Garwood, W.E.; Peters, A.W.; Wise, J.J. (to Mobil Oil Corp.). 
US Patent 4,126,644. 21 Nov 1978. Filed date 14 Oct 1976. 14p. 

The product of Fischer—Tropsch synthesis is separated to 
recover a Cs;-400°F liquid fraction which is thereafter upgraded to a 
higher octane gasoline fraction and a low-pour, high diesel index fuel 
oil by a dense phase process using HZSM-5 and related zeolites as 
catalysts. 


CHEMICAL SYNTHESIS 


REFER ALSO TO CITATION(S) 28754, 28757, 28781, 28804, 
28811, 29133 


29536 Method for producing hydrocarbon fuels from heavy po- 
lynuclear hydrocarbons by use of molten metal halide catalyst. Gorin, 
E. (to Continental Oil Company). US Patent 4,134,826. 16 Jan 1979. 
Filed date 2 Nov 1977. 4p. 

A process is claimed for hydrocracking heavy polynuclear 
carbonaceous feedstocks to produce lighter hydrocarbon fuels by 
contacting the heavy feedstocks with hydrogen in the presence of a 
molten metal halide catalyst. At least a substantial portion of the 
carbonaceous material associated with the reaction mixture is sepa- 
rated from the spent molten metal halide and the metal halide 
catalyst is regenerated. An improvement comprises contacting the 
spent molten metal halide catalyst after removal of a major portion 
of the carbonaceous material therefrom with an additional quantity 
of hydrogen. 


29537 Catalytic synthesis of low molecular weight hydrocarbons. 
Bartish, C.M. (to Air Products and Chemicals, Inc.). US Patent 
4,131,568. 26 Dec 1978. Filed date 14 Aug 1975. 8p. 

This invention relates to an improvement in a Fischer— 
Tropsch catalytic process for synthesizing a hydrocarbon stream and 
to the resulting catalyst. The improvement for synthesizing a high 
percentage of C.—C, hydrocarbons and obtaining excellent converi- 
son percentages comprises conducting said reaction at a temperature 
of from about 275° to 375°C, a pressure of from about 75 to 350 psi, 
a space velocity of about 50 to 400 hours~’ in the presence of a 
catalyst comprising from about 100 to 1 parts iron per part copper. 
The catalyst is carried on a support selected from the group consist- 
ing of a zeoliet, silica—alumina, and mixtures thereof. 


29538 Characterization and methanation activity of supported 
nickel catalysts. Bhatia, S.; Bakhshi, N.N.; Mathews, J.F. (Univ. of 
Saskatchewan, Saskatoon). Can. J. Chem. Eng.; 56: No. 5, 575- 
581(Oct 1978). 

The methanation of carbon monoxide was studied over var- 
ious supported nickel catalysts in a fixed bed reactor in the tempera- 
ture range of 250 to 400°C. The hydrogen to carbon monoxide ratio 
was kept higher than stoichiometric in order to avoid carbon forma- 
tion. The catalyst particles had an average diameter of 80 um and 
nickel contents ranging from 5 to 42 wt %. Performance of labora- 
tory prepared catalysts was compared with commercial ones. The 
catalysts were characterized by BET surface area, pore volume and 
carbon monoxide chemisorption. Specific activities for the methana- 
tion reaction were obtained and were found to vary with nickel 
concentration and with crystallite size. There exists a crystallite size 
range in which the maximum activity was observed. Metal support 
interactions may also contribute to the variation in specific activity. 
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The activation energy was found to vary from 58.2 MJ/kmol to 
119.4 MJ/kmol. It appears that the methanation reaction over Ni/ 
alumina catalysts is a structure sensitive reaction. A compensation 
effect was observed for this reaction. 5 figures, 2 tables. 


29539 Method to produce gas mixtures containing methane. 
Cockerham, R.G.; Yarwood, T.A. (to British Gas Corp.). 
German(FRG) Patent 1,545,442/C/. 29 Jun 1978. 4p. (In German). 

The invention concerns a method to produce methane-con- 
tained gas mixtures by low-temperature steam reformation. The 
conversion of mainly parafinnic hydrocarbons containing additions 
with an end boiling point of not over 3000 C with steam is carried 
out by introducing vaporous addition and steam in a temperature 
region of 350 to 600°C into a bed of a nickel-clay catalyst containing 
60 to 75% nickel and an oxide, hydroxide or carbonate of an alkali 
earth metal. According to the invention, the low-temperature steam 
reformation can be particularly well performed by using a catalyst 
with a content of barium oxide, hydroxide or carbonate of 10 to 20 
wt.%, calculated as barium and relative to the total weight of nickel, 
clay and barium. 


29540 Removal of odorants yielded in the production of synthesis 
gas. Kubicka, R. Gas- Wasserfach, Gas-Erdgas; 119: No. 5, 208- 
211(May 1978). (In German). 

Bad-smelling materials were discovered in a new large plant 
to produce hydrogen and synthesis gas. Investigations showed that 
the bad smell was due to the formation of trimethyl amine. Tri- 
methyl amine is formed on the catalyst of low-temperature conver- 
sion by alkylation of ammonia with methanol. The ammonia came 
from the pH value adjustment of the water of the saturating cooling 
circuit of the low-temperature conversion. After introducing the 
alkalisation of this water by coustic soda, the ammonia could no 
longer enter the low-temperature conversion process, which meant 
that no more trimethyl amine could be formed. (orig.) 891 HS. 


29541 Release of methane from the graphite. Imai, H.; Nomura, 
S.; Kurosawa, T.; Fujii, K.; Saski, Y. (Japan Atomic Energy Re- 
search Inst., Ibaraki). Carbon; 16: No. 5, 404-405(1978). 

Three possible sources of the hydrocarbons released from 
graphite when it is heated above room temperature are (1) release of 
hydrocarbons adsorbed on the graphite, (2) chemical reaction of the 
graphite with water adsorbed on it, whereby the hydrocarbons are 
produced by the secondary reaction of graphite with hydrogen 
formed in the primary reaction, and (3) chemical reaction of ad- 
sorbed water with carbides of impurities contained in the graphite. 
Results of three consecutive studies of temperature dependences of 
desorption behavior of methane and hydrogen from graphite are 
reported. The results suggest that water adsorbed on the graphite is 
responsible for the methane production. Desorption studies on dried 
graphite further confirmed the conclusion that water adsorbed on 
the graphite gave rise to the hydrocarbons. 


29542 Steam-hydrocarbon reformer plant. Morse, D.C.; Howard, 
W.W. (to General Atomic Co., San Diego, Calif. (USA); Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,631,884/A/. 3 Mar 1977. 27p. (In German). 

The steam-hydrocarbon reformer according to the invention, 
has a better configuration for the uptake of pieces of catalyst 
material as compared to hitherto known equipments of this kind and 
has a catalyst pipe arrangement which as a result of smaller flow 
resistances enables working at lower process gas pressure. (GG) 891 
GG. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 29626, 31465 


29543 (CONF-771149—5) Kinetic rates of cellulose pyrolysis in 
nitrogen and steam. Antal, M.J. Jr.; Friedman, H.L.; Rogers, F.E. 
(Princeton Univ., NJ (USA). Dept. of Aerospace and Mechanical 
Sciences). Nov 1977. Contract ET-78-F-02-5058. 14p. Dep. NTIS, 
PC A02/MF AOl. 

From Combustion Institute Eastern State meeting; Hartford, 
CT, USA (10 Nov 1977). 

Thermogravimetric analysis has been used to measure the 
rates of weight loss for cellulose prolysis in nitrogen and steam at 
nominal heating rates of 2°, 5°, 10°, 20° 50° and 100°C/min. The 
apparent activation energy, frequency factor, and order for each 
heating rate were determined by the method of Freeman and Car- 
roll, and the variation in activation energy as a function of conver- 
sion was determined by the method of Friedman. Due to the poor 
heat transfer characteristics of the TGA, temperature gradients as 
large as 20° to 25°C were observed to exist in the vicinity of the 
sample at a heating rate of 20°C/min. Consequently, within the 
accuracy of the experiment we were unable to detect any difference 
in the results of cellulose pyrolysis in nitrogen and steam. We believe 
that the wide range of activation energies for cellulose pyrolysis 
reported by previous workers reflects the apparent difficulty in 





JUNE 15, 1979 


measuring the temperature of the cellulose during pyrolysis due to 
inadequate heat transfer. Future research should give adequate atten- 
tion to the problems of heat transfer associated with chemical kinetic 
measurements. 


29544 (CONF-790415—10) Effects of residence time, tempera- 
ture and pressure on the steam gasification of biomass. Antal, M.J. Jr. 
(Princeton Univ., NJ (USA). Dept. of Mechanical and Aerospace 
Engineering). 1979. Contract ET-78-F-02-5058. 20p. Dep. NTIS, PC 
A02/MF AOl1. 

From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

Gas phase, steam cracking reactions dominate the chemistry 
of biomass gasification. At temperatures above 650°C these reactions 
proceed very rapidly and generate a hydrocarbon rich syngas con- 
taining commercially interesting amounts of ethylene, propylene and 
methane. Increased pressure appears to inhibit the gasification proc- 
ess. These results indicate that biomass gasifiers should be designed 
to provide for high heating rates and short residence times with gas 
phase temperatures exceeding 650°C. Transport reactors, character- 
ized by large throughputs, high heating rates, modest pressures and 
short residence times appear to be ideally suited for this purpose. 
Future biomass gasifiers should rely on steam cracking tc produce 
fuels and chemicals; thereby resembling the technologies presently 
employed for ethylene production. 


29545 (COO—2983-10) Energy and protein production from pulp 
mill wastes. Annual report, September 15, 1978—December 15, 1978. 
Jurgensen, M.F.; Patton, J.T. (Michigan Technological Univ., 
Houghton (USA)). 15 Jun 1978. Contract EY-76-S-02-2983. 8p. Dep. 
NTIS, PC A02/MF AO1. 

Effort was concentrated during the past quarter to define the 
extent of biological control necessary to achieve high production 
rates of methane. Although sustained production rates in excess of 
100 cc/hr were consistently obtained in the previous quarter, the 
fermentation activity decreased with . ect to productivity. All 
efforts during the past quarter proved ineffective in arresting the 
decline in productivity. Methane production now averaging 20 cc/ 
hr is no better than productivity previously obtained on ozonated 
SSL with no supplemental methy! alcohol addition being added. 
Although it is still evident that supplemental methyl alcohol en- 
hances methane production, the rate is now below the satisfactory or 
expected level. The fundamental conclusion one must draw from this 


quarter's results is that methane fermentation of simple oxygenated 
molecules is more efficient and produces a richer off-gas in terms of 
energy content than the same fermentation conducted on low molec- 
ular weight fragments obtained by the ozonation of SSL. 


29546 (EPRI-AF—974) Evaluation of the potential for produc- 
Py. liquid fuels from biomaterials. Final report. Radovich, J.M.; Riser, 

P.G.; Shannon, T.G.; Pomeroy, C.F.; Sofer, S.S.; Sliepcevich, C.M. 
(Oklahoma Univ., Norman (USA)). Jan 1979. 125p. Electiric Power 
Research Inst., Palo Alto, CA. 

The major objective of this study has been to determine the 
technological feasibility of existing methods for producing liquid 
fuels from biomass. The first task was the identification and evalua- 
tion of potential sources of biomass for energy feedstocks. The 
relative abundance, seasonal and geographic availability, moisture 
content, mineral content, and energy equivalency values for existing 
forestry and agricultural residues were determined. Total biomass 
production was also estimated. Subsequently, the technical feasibility 
of converting the biomass to liquid fuels by various methods was 
evaluated. A thorough literature search was undertaken in an effort 
to evaluate the large majority of biomass conversion technologies 
about which published information is available. A large number of 
processes were initially screened, and a ranking method developed 
for the more advanced technologies. We feel that the immediate 
design and construction of a large scale biomass-to-fuel liquids plant 
is not feasible at this time. Essential design information describing 
the nature of available biomass, seasonal variations and changes of 
biomass during storage, and detailed process design and scale-up 
information are simply not available at this time. The most promisin 
processes involve gasification followed by liquid fuels synthesis, and 
biochemical conversion. The pyrolytic oil processes were considered 
less feasible by our system of ranking. 


29547 Anaerobic digestion of poultry wastes and algae production 
from digester effluent. Turnacliff, W.; Kollman, V.; Rockey, D. 
Arvada, CO; Bio-Gas of Colorado, Inc. (1978). 55p. (NP—23598). 
Bio-Gas of Colorado, Inc., Research Div., 5620 Kendall Court, 
Arvada, CO. 

Results obtained in the biosynthesis of methane from poultry 
manures and the growth of algae on the digester effluent were 
reported. The algae would be used as a feed supplement for the 
poultry. The performance of the digester system as a poultry manure 
handling and disposal system was very good, but the performance as 
an energy producer was less than expected. Increased operating 
temperature was recommended. The gas produced in the system was 
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to be used in an engine-generator set to produce electricity for farm 
use. Preliminary experiments with the unicellular green algae Chlor- 
ella pyrenoidose were made to optimize growth and desalination of 
the waste effluents. Preliminary design work has been completed on 
the algae growth, harvesting, and processing unit. (JSR) 


29548 (PiINL—2834) Manual of procedures for the operation of 
bench-scale anaerobic digesters. Spencer, R.R. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Dec 1978. Contract EY- 
76-C-06-1830. 98p. Dep. NTIS, PC A0S/MF AO1. 

The successful operation of any laboratory- -scale biological 
system is often a difficult and frustrating experience. This is especial- 
ly true when dealing with the anaerobic digestion process. Because 
of the stringent environmental requirements associated with anaero- 
bic digesters, efficient operation of bench-scale units requires rigid 
monitoring and control. The purpose of this manual is to present the 
methods and procedures which are followed in bench-scale anaero- 
bic digestion studies at Pacific Northwest Laboratory (PNL). 
Among the topics discussed are operating parameters, a description 
of the experimental system, typical digestion substrates, operational 
procedures, analytical techniques, and safety considerations. The 
document serves as a technical guide to PNL personnel assigned to a 
U.S. Department of Energy sponsored program evaluating the effect 
of powdered activated carbon on the anaerobic digestio of sewage 
sludge. i. should be noted that the methods described in this manual 
do not n~cessarily represent the best or only means of conducting 
the research. They are merely procedures that have been found to be 
successful at PNL. It is hoped that this information may be useful to 
other researchers who are contemplating or pursuing bench-scale 
studies of their own. 


29549 (PNL-SA—6485(Rev.)) Mechanism of formation of oil by 
the hot aqueous alkaline digestion of cellulose. Molten, P.M.; Miller, 
R.K.; Donovan, J.M.; Demmitt, T.F. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). 1977. Contract EY-76-C-06-1830. 44p. 
(CONF-771266—1). Dep. NTIS, PC A03/MF AO1. 

From Thermochemical conversion of biomass seminar; 
Golden, CO, USA (1 Dec 1977). 

Portions of document are illegible. 

The overall mechanism of cellulose converson in hot aqueous 
alkali appears to be one of degradation through glucose to low 
molecular weight saccharinic acids, dihydroxybutyric acid, glycolic 
acid, and carbonyl products such as acetone, acetaldehyde, formal- 
dehyde, and similar compounds. Although the products identified in 
the present report were fairly complex furans, carbocyclic ketones, 
unsaturated hydrocarbons, and aromatic compounds, nevertheless, in 
most cases, they could have been formed from simple carbonyl 
compounds through a series of condensations involving carbanion 
intermediates. It is conceivable that residual alkali in the oil during 
acetone extraction could have given rise to diacetone alcohol as an 
artifact. This is refuted by examination of an aqueous residue which 
was extracted with diethyl ether and which was never exposed to 
any acetone: Compounds derived from diacetone alcohol (such as 
mesityl oxide or 4-methyl-3-penten-2-one) were also identified in the 
diethyl ether extract of the aqueous phase. Other compounds were 
identified in the oil acetone extract which could not have been 
derived from acetone or diacetone alcohol, but which could have 
been formed from other carbonyl compounds by the same mecha- 
nism. Hence, diacetone alcohol is a genuine product of cellulose 
conversion although apparently not an intermediate in further syn- 
thesis of other products. The further reaction of the postulated 
cyclic intermediates, and the route to formation of unsaturated 
hydrocarbons of high molecular weight is intended to be the next 
subject of investigation in the current work. The fundamental differ- 
ence in the mechanism of cellulose conversion to oil by pyrolysis 
and by aqueous alkaline digestion predicted by theory is therefore 
confirmed. Pyrolysis products may be explained generally by carbo- 
nium ion and free radical reactions (in fact, cellulose decomposition 
is acid-catalyzed), while in aqueous alkali, nucleophilic carbanion 
reactions are favored. 


29550 (TID—28736) Anaerobic fermentation of agricultural resi- 
dues: potential for improvement and implementation. Eight quarter 
progress report, March 16—June 15, 1978. Jewell, W.J. (Cornell 
Univ., Ithaca, NY (USA). Coll. of Agriculture and Life Sciences). 
1978. Contract EY-76-S-02-2981. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Results obtained in the development of the technical, eco- 
nomic, and practical feasibility of using anaerobic digestion on small- 
scale farms are reported. All tests are being run with dairy cattle 
manure. Performance data for the pilot scale random mixed ferment- 
er and the plug flow fermenter are tabulated and briefly discussed. 
The construction of the full-scale plug flow fermenter and control 
unit is complete and the units are into the first set of operating 
conditions. Serious gas leakage problems have developed and steps 
are being taken to remedy these. (JSR) 
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29551 (TID—29391) Thermochemical conversion: biomass gasifi- 
cation. Garrett, D.E. (Garrett Energy Research and Engineering 
Co., Inc., Ojai, CA (USA)). 1978. Contract EY-76-C-03-1241. 16p. 
Dep. NTIS, PC A02/MF AOl1. 

The thermal conversion of biomass into medium Btu gas is 
being studied in process development units of the multiple hearth 
type. The operation of the PDU is described and a process descrip- 
tion is given. Significant findings with respect to the steam—carbon 
reaction rates, stability of the hydrocarbon gases, and direct contact 
drying of manure are summarized. (JSR) 


29552 Gasification of wood residues. Voss, G.D. Des Plaines, 
IL; American FYR-Feeder Engineers (1977). 13p. (CONF-770776— 
1). 


From Forest products research society annual meeting; 
Denver, CO, USA (7 Jul 1977). 

The traditional utilization of wood as a fuel have been in solid 
fuel firing equipment using sawdust, shavings, chips, or hogged 
particles. The abundance of oil and gas-fired combustion equipment 
and the costly interruptive nature of foreign and domestic gas and oil 
reserves has brought about a strong demand for affordable energy 
conversion equipment that can produce a reliable substitute fuel and 
be adapted to existing equipment. Gasification by partial combustion 
in the presence of limited quantities of oxygen produces a carbon 
monoxide and hydrogen low-Btu gas capable of economically meet- 
ing the forest industries’ energy demands. The history of fixed-bed 
gasification dates back to the late 1800's, and was a practiced 
technology in Europe and the United States through the first half of 
this century. A brief review of the history of wood fuel gasification 
will be presented; including a film of our experiences with gasifica- 
tion and a discussion of technical areas of interest. 


ALCOHOL FUELS 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 28734, 28757, 28963 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 29546, 29622, 29623, 30544, 
30545, 30547, 31429, 31432, 31441 


29553 (CONF-7705119—, pp 71-74) Tentative projection of 
costs for conversion of sugar wastes to ethanol to be used as fuel or as 
an industrial feedstock. Thorn, L. 1977. 

From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29554 Control of fermentation processes. Burianova, J.; Burian, 
P. Chem. Prum.; 28: No. 2, 62-63(Feb 1978). (In Czech). 

This communication reviews the commonly used feedback 
circuits and circuits based on the modern theory of control in their 
application to fermentation processes. Problems connected with the 
control of a fermentor by a computer are discussed. 


INORGANIC HYDROGEN COMPOUND FUELS 


PREPARATION 
REFER ALSO TO CITATION(S) 28757 


29555 Optimization of low-temperature carbon monoxide conver- 
sion. Sov. Chem. Ind. (Engl. Transl.); 10: No. 10, 841-842(Oct 1978). 

Translated from Khim. Prom-st. (Moscow): 760-761(Oct 
1978). 

Low-temperature conversion of carbon monoxide with steam 
is a necessary process in the production of ammonia synthesis gas 
based on tube conversion of methane. The incorporation of low- 
temperature conversion led to changes in the scheme for subsequent 
reprocessing of the process gas: the expensive stage for removing 
carbon monoxide from the gas was replaced by methanation. As a 
result, the engineering economics of ammonia production improved. 
Aspects of the optimization of low-temperature CO conversion are 
discussed. 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 30382, 30495, 30548, 30549 
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29556 Enriched fuel making and sewage treating process. Wal- 
trip, O.R. (to Nuclear Supreme). US Patent 4,135,888. 23 Jan 1979. 
Filed date 20 Sep 1977. 4p. 

Particulate coke and raw sewage are mixed and conveyed as a 
slurry through series connected, pressure sealed chambers into 
which super-heated steam is injected to convert the mixture into a 
molten mass depleted of noxious gases and volatiles. The molten 
mass is compacted while exposed to reactive hydrogen gas to form 
an enriched solid fuel log. 


29557 Energy sources 78/79. Denver, CO; ENERCOM (1978). 
163p. ENERCOM, 909 17th St., Denver, CO $10.95. 

Various aspects of the available natural energy sources, oil 
and gas, uranium, coal, solar, and geothermal, are surveyed. Each 
section of this report contains papers dealing with the particular 
energy source. A directory of energy exploration, production and 
development companies indigenous to each energy source is includ- 
ed at the conclusion of each section. A section discussing conserva- 
tion of energy is included. 


HYDRO ENERGY 


RESOURCES AND AVAILABILITY 


REFER ALSO TO CITATION(S) 30374, 30375 


SITE GEOLOGY AND METEOROLOGY 


29558 Stress relief and cliff stability at a power station near 
niagara falls. Lee, C.F. (Ont Hydro, Toronto). Eng. Geol. (Amster- 
dam); 12: No. 2, 193-204(Jul 1978). 

The effects of long-term stress relief in a cliff behind a 
hydroelectric power station at Niagara Falls are examined. A consid- 
eration of the history of crestline recession of the Horseshoe Falls 
indicates that the age of this cliff is probably in the order of 400 
years. Over this period of time, gradual release of strain energy from 
the rock mass resulted in a progressive movement of the cliff 
towards the Niagara Gorge, accompanied by the development of 
vertical jointing behind the face of the cliff. It is suggested that the 
combination of vertical jointing and horizontal bedding contributes 
to the disintegration of the rock mass in and above the Rochester 
Shale Formation, enhancing the occurrence of rockfalls and the 
erosion of the Niagara Gorge itself. 16 refs. 


29559 Determination of rock squeeze potential for underground 
power projects. Lee, C.F.; Klym, T.W. (Ont Hydro, Toronto). Eng. 
Geol. (Amsterdam); 12: No. 2, 181-192(Jul 1978). 

Post-excavation inward movements in the order of 7 cm have 
been recorded in the turbine pits of some of the hydroelectric power 
plants in the Niagara area, often resulting in an excessive build-up of 
loads on the supporting structures and hence considerable difficulties 
in maintaining operation. It is suggested that the time rate of “swell” 
measured on fresh cores be used as an index in assessing the liability 
of underground structures to this adverse effect of rock squeeze. The 
experimental aspects of determining such an index are discussed 
along with their application to the design of underground structures 
in “squeezing” rock. 10 refs. 


29560 Critical assessment of selected in situ tests for rock mass 
deformability and stress measurements. Bieniawski, Z.T. (Pennsylva- 
nia State Univ., University Park). pp 523-529 + vp of Rock mechan- 
ics. Kim, Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

An extensive program of in-situ testing which featured ten 
different types of in-situ tests has been completed on a major hydro- 
electric project. The program involved two techniques for rock 
stress measurements and eight for rock mass deformability. This 
unusually large number of in-situ tests was conducted not only to 
meet the primary engineering requirements but mainly because of a 
research objective which accompanied the project. This was to 
assess the value, reliability and economics of the ten selected test 
methods and to check whether a correlation could be established 
between the results obtained from over 100 in-situ tests. The project 
thus served as a large in-situ laboratory for trying out a variety of 
techniques. All the in-situ tests were conducted in exploratory 
tunnels and enlargements and the geological conditions at the site 
were thoroughly explored both through underground drilling and 
mapping as well as by deep-hole diamond drilling from the surface. 
Groundwater conditions were assessed by a network of piezometers 
and water pressure testing in boreholes. In addition, a test enlarge- 
ment was constructed to the full size of one of th proposed under- 
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ground structures and was instrumented with borehole extenso- 
meters, convergence measuring bolts, load cells and Gloetzl pressure 
pads. With the in-situ stress field and rock mass deformability 
known, a comparison could be made of the measured displacements 
with those predicted by the finite element method, thus assessing the 
accuracy of this technique.This paper outlines all these investigations 
and presents the results obtained. The trends shown by the stress 
measurements at the site are compared with other results. Certain 
pitfalls of in-situ deformability tests are identified and a new ap- 
proach to estimating rock mass deformability is suggested. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 30275, 30276, 30277 


29561 Modern trends in selecting and designing Pelton turbines. 
de Siervo, F.; Lugaresi, A. Int. Water Power Dam Constr.; 30: No. 12, 
40-48(Dec 1978). 

Results are presented of an extensive statistical investigation 
made on more than 90 Pelton turbines manufactured all over the 
world. Research on conventional hydraulic turbines is also dis- 
cussed. Results on Francis and Kaplan turbines were published 
respectively in 1976 and 1977. 


29562 Analysis and design of right bifurcating pressure tunnels. 
Thareja, D.V.; Ratarajan, R. (Cent Water Comm, New Delhi, 
India). Int. Water Power Dam Constr.; 30: No. 9, 43-49(Sep 1978). 

Analysis of two right intersecting tunnels by three dimension- 
al finite element technique is discussed. Although the range of 
analysis is limited to the category of tunnels generally encountered 
in hydroelectric projects, the program has a general application. To 
assess the reliability of the computed results, a problem for which 
numercial and experimental results exist has been solved and a 
comparison is presented. 10 refs. 


29563 Nurek multipurpose development. Borovoi, A.A.; Mihkai- 
lov, L.P. (Sov Natl Comm on Large Dams, Moscow, USSR). Int. 
Water Power Dam Constr.; 30: No. 9, 53-55(Sep 1978). 

The 2700 MW powerplant at the Nurek dam on the Vakhsh 
river is reported to be part of one of the largest multipurpose 
developments in the USSR. The general layout of the scheme is 
outlined, and construction of the earth-and rockfill dam, which has 
currently reached a height of 240 m, is described. 


29564 Kenya's largest hydro scheme beats the clock. Coxon, 
R.E. (Eng and Power Dev Consult Ltd, Sidcup, Kent, Engl). Int. 
Water Power Dam Constr.; 30: No. 9, 55-57(Sep 1978). 

The article shows how the Gitaru scheme on Kenya’s Tana 
river has fed power to the electrical system ahead of schedule 
despite a program that was unusually tight. Advanced network and 
project management techniques together with effective construction 
methods and client participation that have all contributed to this 
success are discussed. 


29565 320 MVA generator for Ritsem. Holmstrom, E. (Allm 
Sven Elektr, Vasteras, Swed). Int. Water Power Dam Constr.; 30: No. 
8, 28-31(Aug 1978). 

Main features of the power plant and the generator are 
illustrated and discussed. The short axial length of the set at Ritsem 
led to a reduction in the volume of the station, and therefore in 
building costs. Because of the low weight of the set and the method 
of erection, the lifting capacity of the machine hall crane was 
correspondingly sized down. 


29566 Surge tank solutions using programmable pocket calcula- 
tors. Anderson, A. (Merz and McLellan, Newcastle upon Tyne, 
Engl). Int. Water Power Dam Constr.; 30: No. 7, 50-59(Jul 1978). 

The article shows how for quick calculations of surge tank 
oscillations relatively cheap programmable portable electronic calcu- 
lators have considerable potential. An example of a solution method 
is developed and applied to a range of different schemes. Compari- 
sons with field observations (and also with associated computer 
studies) demonstrate its flexibility and potential accuracy and its 
simplicity. 20 refs. 


29567 Some methods of improving vibration resistance of turbine 
units. Kostyuk, A.G.; Kumenko, A.I.; Serkov, S.A.; Shoshin, V.G.; 
Lupolo, O.A. (Moscow Power Eng Inst, USSR). Teploenergetika 
(Moscow); No. 5, 10-13(May 1978). (In Russian). 

Results of an investigation into the influence of the type of 
bearings, their geometric characteristics, and of assembly exposure 
of semicouplings between high-pressure and medium-pressure rotors 
on the stability of large turbine units are presented. It is concluded 
that for each particular turbine unit there exists an optimal distribu- 
tion of support reactions ensuring the highest shaft vibration resis- 
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tance. Recommendations on the use of elliptical and segmental 
bearings are given. 


29568 Problems in design and construction of India’s largest 
surge shaft. Datta, O.P.; Khurana, J.S. (Beas Des Organ, Nangal, 
India). Jrrig. Power; 35: No. 2, 201-214(Apr 1978). 

The paper describes the problems in design and construction 
of the differential type Dehar Surge Shaft, which is reported to be 
the largest one of its kind in India. 7 refs. 


29569 Earth backing of masonry dams. Murti, N.G.K. Jrrig. 
Power; 35: No. 2, 189-199(Apr 1978). 

An analysis and discussion that deals with the initial construc- 
tion, restoration and dynamic stability of masonry dams with earth 
backing is presented. 


29570 Analysis of the blade of rotary-blade hydraulic turbines by 
the finite element method. Berkhov, N.F. (Leningrad Met Plant Turb 
Eng Prod Assoc, USSR). Energomashinostroenie; No. 7, 4-6(1978). 
(In Russian). 

A method of computer-aided calculation of the state of stress 
of the rotor blade of a rotary-blade hydraulic turbine is presented. A 
blade is considered as a sectorial plate of variable rigidity, clamped 
over a part of the smaller radius arc and free over the remaining 
contour, subjected to the effect of a variable-intensity load. The 
analysis is based on the Kirchhof-Love theory of bending of thin 
plates. The finite element method is treated in the spirit of the 
variational-difference method of solving problems of mathematical 
physics. A program is compiled in the FORTRAN language and 
realized on a BESM-6 computer. 


29571 Specific features of evaluation of the hydraulic turbine 
quality level. Vil’ner, G.A.; Trampol’skii, V.D. (Cent Res, Plann and 
Des Boiler and Turb Inst, USSR). Energomashinostroenie; No. 7, 6- 
8(1978). (In Russian). 

As the specific feature of hydraulic turbines is a great variety 
of designs depending on the head range, the selection of an analo- 
gous hydraulic turbine for quality comparison is very important. For 
example, there are nine types of large axial rotary-blades and eight 
types of radial-axial hydraulic turbines. Problems of correct selection 
of the analog are discussed and recommendations are given. Applica- 
tion of the theory of similarity to evaluate turbine quality at the 
design stage is explained. 


29572 Method of computer-aided calculation of the distance from 
a point to a surface. Kan, A.V. (Leningrad Met Plant Turb Eng Prod 
Assoc, USSR). Energomashinostroenie; No. 5, 4-5(1978). (In Russian). 

An analytical method of determination of blade thickness or 
of the clearance between blades of a hydraulic turbine is presented. 
The method may be applied in practice in those fields of study 
where similar problems are encountered. 


29573 Method of reducing the friction of the flow in a hydraulic 
turbine system. Giles, W.B.; Stern, H. (to General Electric Co.). 
German(FRG) Patent 1,503,271/C/. 28 Jul 1977. 4p. (In German). 
The method improves the efficiency, especially of high-speed 
water turbines, by adding a substance, reducing the flow resistance, 
to the working medium, the consumption, i.e. the additional operat- 
ing cost, being kept low according to the invention by recovery of 
this substance. A number of ‘visco-elastic’ substances - water-soluble 
linear polymers - are mentioned. Such a polymer pre-mixed with 
water is injected into the boundary layer of the surface in question - 
a driving ring, a fixed or moving blade or the like, and to a large 
extent returned at the flow end of the surface by means of duct. The 
necessary feed pressure is supplied by the centrifugal force. 


ENVIRONMENTAL ASPECTS 


29574 (FERC/EIS—0006) Final environmental impact state- 
ment: Green Lake Project No. 2818, Alaska. (Federal Energy Regula- 
tory Commission, Washington, DC (USA). Office of Electric Power 
Regulation). Feb 1979. 169p. Dep. NTIS, PC A08/MF AO1. 

The environmental impact of constructing a dam, reservoir, 
and conventional hydroelectric power plant for the city of Sitka, 
Alaska is reported. Information is included on projected power 
demand, proposed facility design, the existing environment, impacts 
of the proposed action, and alternatives to proposed action. [LCL) 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 30274 


29575 Method and apparatus for controlling a water turbine. 
Megnint, L. (to to Neyrpic - Creusot Loire). US Patent 4,120,602. 17 
Oct 1978. Priority date 6 Jan 1976, France. 4p. 
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A method is disclosed for controlling the operation of a water 
turbine, in particular a bulb type turbine, wherein the mobile guide 
vane assembly serves only to reflect the water during operation, the 
starting and stopping of the turbine being controlled and water-tight 
sealing when the turbine is stopped being provided by a gate sluice. 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 29557, 30353, 30536, 30541, 30591 


29576 mea 7705119—, pp 34-37) Session II: solar energy. Du 
Val, R. 1977 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29577 Development of solar technology in Austria. Urbanek, A. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 5, 13-22(Sep-Oct 
1978). (In German). 

As compared with the number of its inhabitants, Austria is the 
country which has installed most plants for the utilization of solar 
energy in Europe: appr. 1,000 plants. Thus we can say that Austria 
knew how to realise the utilization of solar energy with economical- 
ly reasonable conditions. The article gives a general view at appr. 30 
existing plants for the utilization of solar energy: solar heating, solar 
warm water preparation, heat storage, heat pumps, swimming halls, 
swimming pools, commercial utilization, wind energy, geo-thermal 
energy. 


29578 10th World Energy Conference, 1977, summary of Group 
4: non-conventional energy sources- studies on development. Energie- 
technik; 38: No. 3, 95-97(Mar 1978). (In German). 

A brief summary is presented of topics covered by 28 papers 
presented on the following general subjects: solar energy, nuclear 
fusion, geothermal energy, wind energy, energy storage, and uncon- 
ventional energy sources in perspective. Authors represented 20 
countries and four international organizations. In considering uncon- 
ventional energy sources in perspective, it is estimated that geother- 
mal energy, solar energy and nuclear fusion will become important 
in long-term U.S. energy provision. Exchange of scientific informa- 
tion and adequate technological developments in these areas is 
encouraged. Also, efforts to make these methods economically feasi- 
ble should be encouraged. Industrial production capacities must also 
be developed. Other papers discuss the utilization of waste heat and 
environmental problems associated with these energy sources. 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 29655 


29579 (CONF-7705119—, pp 31-33) Session II: solar energy. 
Coulson, K. (Univ. of California, Davis). 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29580 (CONF-7705119—, pp 38-39) Session II: solar energy. 
Takahashi, P. (Univ. of Hawaii, Manoa). 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29581 (LBL—8345) Techniques for measuring circumsolar radi- 
ation, Hunt, A.J.; Grether, D.F.; Wahlig, M. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Oct 1977. Contract W- 
7405-ENG-48. 24p. Dep. NTIS, PC A02/MF AOI. 

General considerations in the measurement of circumsolar 
radiation are discussed. Specific instrumental techniques and their 
regions of applicability are described including visual, photographic, 
scanning aperture instruments, nonscanning instruments and other 
measurements. (MHR) 


29582 (NMEI—9) New Mexico Solar Resource Assessment 
Project. Technical report. Bahm, R.J. (New Mexico State Univ., Las 
Cruces (USA). New Mexico Energy Inst.). Mar 1978. 198p. New 
Mexico State Univ., Las Cruces. 

The following are discussed: user requirements for solar data; 
survey of past, espe and planned solar monitoring programs; and 
coordination efforts and future planning. Included in the appendices 
are: abstracts of papers from Solar Data Users Workshop, a sum- 
mary of panel discussions from Second National Solar Radiation 
Data Workshop, a brief analysis of solar data collected from Bridges 
and Paxton Building, computer programs, and preliminary recom- 
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mendations for a New Mexico Solar Radiation Monitoring Network. 
(MHR) 


29583 (NOAA-TM-ERL-ARL—73) Relative effective solar 
space heating over the United States obtained from southward-tilted 
solar collectors. Hoecker, W.H. (National Oceanic and Atmospheric 
Administration, Silver Spring, MD (USA). Air Resources Lab.). 
Nov 1978. 19p. National Oceanic and Atmospheric Administration, 
Silver Spring, MD. 

The distribution of Relative Effective Solar Space Heating is 
displayed on maps of the contiguous United States for January and 
for the November through April heating season. These maps make 
use of the increased energy obtained by solar collectors that are 
tilted southward at angles designed to maximize the total collection 
of solar energy during the heating season. Relative Effective Solar 
Space Heating is defined, for use here, as the ratio of the maximized 
solar energy to the heating demand (heating degree days), at a 
location, where both elements have been normalized to values found 
near the northern border of the United States. Therefore, Relative 
Effective Solar Space Heating has a value between one and two in 
the northern states and increases to the south. The solar heating 
maps are based on climatological data updated to 1976 and flat solar 
energy collectors tilted southward at angles of location latitude plus 
10 degrees where average ground reflectivity is assumed. The com- 
puted energy obtained by collectors so-tilted ranges from 125% 
along the Gulf Coast, to 225% along the Canadian border, of that 
falling on horizontal surfaces at those respective latitudes. The 
optimum tilt angle and azimuth for a particular solar collector 
should take into account the local climatology (diurnal cloudiness 
patterns, persistent winter snow cover, etc.), the ground reflectivity 
and the intended use (heating, cooling or both). The average surface 
wind speeds over the USA for January and for November through 
April are shown because of the additional heating load imposed on 
structures by wind. The heat loss appears generally to be proportion- 
al to the first power of the wind speed but can range down to about 
the one-half power for buildings in clusters. The wind-induced heat 
loss is considered, from actual experiments, to be small in compari- 
son with the loss due to colder outside temperatures. 


29584 (SAND—78-0963) Insolation modeling overview. Boes, 
E.C. (Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract 
EX-76-C-04-0789. 18p. Dep. NTIS, PC A02/MF AO1. 

Some of the major national projects in the solar radiation 
resource assessment area are summarized. Historical SOLMET solar 
data tapes are described, including the solar radiation models used in 
their development. Recommendations for appropriate data sources 
for solar system simulations are given. 


29585 (SOLAR/0010—79/01) Environmental data for sites in 
the National Solar Data Network. (International Business Machines 
Corp., Huntsville, AL (USA)). Jan 1979. Contract EG-77-C-01-4049. 
216p. Dep. NTIS, PC A10/MF AO1. 

A maximum of four pages of data is given for each NSDN 
site transmitting data at time of publication. The temperature data 
most often required for solar energy system studies are presented. 
Average temperature is tabulated over the entire twenty-four hour 
day. Daytime ambient temperature is tabulated over the period from 
thirty minutes prior to sunrise to thirty minutes after sunset. Ground 
water temperature is included. Other data given are insolation, wind, 
and relative humidity. (MHR) 


ECONOMICS 
REFER ALSO TO CITATION(S) 29593, 30540, 30542 


29586 Starting your own energy business. Bendavid-Val, A. 1717 
18th St., N.W., Washington, DC 20009; Institute for Local Self- 
Reliance (1978). 45p. $4.25. 

Information on the feasibility of establishing energy-related 
community enterprises is provided. Such enterprises are said to have 
modest initial investments and a fairly small market area with a 
clientele of modest to low income. The businesses discussed include 
a retrofit analysis service, storm windows and doors installation 
service, cellulose insulation service, and a domestic solar hot water 
business. The required capital investments, staff, organization struc- 
tures, and equipment are discussed. Bibliographies, lists of relevant 
professional organizations, government agencies involved in the 
regulation and/or the support of each business are included. Empha- 
sis is placed on success being generated by the integration of quality 
work into an identified market's demands without overextending the 
new business's resources. 


29587 Solar heating and cooling: an economic assessment. 
McGarity, A.E. Washington, DC; National Science Foundation 
(1976). 60p. $1.20. 





JUNE 15, 1979 


This study serves as an introduction to the important econom- 
ic considerations that are necessary for an assessment of the potential 
for solar heating and cooling in the United States. The first chapter 
introduces the reader to the technology that is used to tap solar 
energy for residential and commercial applications and illustrates the 
potential significance of this energy source on a national scale. A 
methodology for assessing the economic feasibility of solar heating 
and cooling is presented in the second chapter with the results of a 
study of material, labor, marketing, and engineering costs of solar 
equipment. The third chapter applies the methodology to a study of 
the economic feasibility of residential solar heating in 20 US. cities. 
Finally, national security, environmental, and institutional consider- 
ations are discussed to place the economic assessment in its proper 
perspective. 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 29594, 29631, 29667 


29588 Building codes as barriers to solar heating and cooling of 
buildings. Meeker, F.O. Washington, DC; Environmental Law Insti- 
tute (Jul 1978). 49p. 

This paper discusses the application of building codes to solar 
energy systems for heating and cooling of buildings, using the Basic, 
the Uniform, and the Standard building codes as representative of 
those most widely adopted by states and localities. Some potential 
barriers to solar energy systems are found; federal and state pro- 
grams to deal with these barriers are discussed and alternatives are 
suggested. Provisions for testing and approval, applicable because 
the codes do not explicitly provide for solar systems, may require 
elaborate showings by building permit applicants. These showings, 
due to building officials’ discretion, may vary widely with time and 
place. Varying requirements could make solar systems less competi- 
tive than conventional systems due to the uncertainty, delay, ex- 
pense, and fragmentation of potential national markets, amounting to 
an unreasonable burden on interstate commerce. This calls for na- 
tionally recognized standards and certification of equipment for 
ready code approval, like those for conventional heating and cooling 
systems. In addition, various specific code provisions pose problems 
for some solar designs; the building codes should be revised to 
remove specific impediments and/or to exempt solar systems from 
such requirements provided they are not required for safety, health, 
or structural strength. To remedy this, a federal program is needed 
to encourage state adoption of standards and acceptance of certifica- 
tion of solar systems for code approval, and to encourage revisions 
to codes based on model legislation prepared for the federal govern- 
ment by the model codes groups. 


29589 (NESEC—1) Barriers and incentives to solar energy de- 
velopment. An analysis of legal and institutional issues in the north- 
east. Wallenstein, A.R. (Northeast Solar Energy Center, Cambridge, 
MA (USA)). Dec 1978. Contract EM-78-C-01-4274. 115p. Dep. 
NTIS, PC A06/MF AO1. 

The legal and institutional barriers and incentives to commer- 
cializing alternate energy sources are analyzed with particular em- 
phasis on solar energy. The laws that constitute either legal barriers 
or possible incentives in the commercialization of solar energy in the 
nine states served by the Northeast Solar Energy Center are de- 
tailed. Each barrier or incentive is briefly described in conceptual 
terms and then each issue area is analyzed in detail, within the 
context of the law of the nine states in the Region. An analysis is 
given of Federal patterns of spending and subsidy. The section also 
addresses life-cycle costing, the problem of obtaining loans and 
insurance, DOE patent regulation issues, and briefly describes poten- 
tial Federal and state financial sources for solar energy development. 
Consumer Protection and Business Regulation discusses laws in the 
nine-state region that address product and tort liability, warranty 
protection, consumer credit, consumer protection, trade and business 
regulation statutes, and equipment certification and product stand- 
ards problems. Solar Access and Building Siting and Structural 
Regulations focus on zoning, land use, sun and wind access, and 
building codes and inspection problems. Public utility regulations, 
state energy solar office enabling legislation, and labor jurisdiction 
questions are covered. The public utilities chapter includes a number 
of cases where solar energy rates and wind power buy-back ques- 
tions are discussed. Accompanying tables indicate that it might be 
possible for solar energy to receive lower utility charges rather than 
the higher discriminatory charges that have been feared. The possi- 
bility of jurisdictional disputes among labor unions over solar energy 
unit installation projects, and inter-union agreement concerning allo- 
cation of solar energy work is also explored. 


29590 (ORAU/IEA—79-3(0)) Electric utilities and solar energy: 
the service contract in a new social context. Gilmer, R.W.; Meunier, 
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R.E. (Oak Ridge Associated Universities, Inc., TN (USA)). Feb 
1979. Contract EY-76-C-05-0033. 43p. Dep. NTIS, PC A03/MF 
AOl. 
Proposals have been advanced by both advocates and sk 

of solar energy suggesting a close merger between electric utilities 
and decentralized solar. It is found that there is a need for appropri- 
ate rate design by utilities to accommodate solar users, but argues 
that any closer merger of the two technologies is unwise. There is no 
compelling need for a single institution to assume the responsibility 
for the delivery of both forms of energy. An examination of the 
history and development of the electric utility industry shows: the 
legal and regulatory environment to be too restrictive; the organiza- 
tional and managerial skill of the utilities to have developed to 
manage a few large projects, not thousands of small ones; that solar 
might not be treated objectively in utility planning of electrical grids 
integrated with decentralized solar; innovation, social diversity, and 
new organizational forms for delivering energy could be squeezed 
out; and that the electric utilities are having problems accommodat- 
ing centrally generated electricity to new economic realities even 
without the additional burden of developing solar systems. Solar 
energy may therefore be better wedded to different kinds of institu- 
tions. 


29591 (SAND—78-1782) Survey of potential environmental ef- 
fects and regulations related to the disposal of solar heating and 
cooling (SHAC) heat transfer liquids. Braiser, R.I.; Gram, H.; Rahal, 
L.J.; Midkiff, W.S.; Searcy, J.Q. (Los Alamos Technical Associates, 
Inc., NM (USA); Sandia Labs., Albuquerque, NM (USA)). Nov 
1978. Contract EY-76-C-04-0789. 5lp. Dep. NTIS, PC A04/MF 
AOl. 

A survey of potential environmental effects which may be 
caused by the disposal of liquid heat transfer fluids, and an overview 
of various regulations that could impact this disposal are given. An 
analysis of pathways from disposal to potential human exposure is 
used to identify environmental systems impacted. Specific heat trans- 
fer liquids are chosen for consideration because of current and 
projected use. The potential effects on environmental soil and water 
systems and sewage treatment facilities are considered in some detail. 
The most significant potential effects identified are: (a) sewer system 
effluent may violate standards during peak disposal periods; (b) 
glycols and hydrocarbons exposed to the chlorine treatment often 
used to disinfect sewage treatment facility effluent may react to form 
hazardous chlorinated organic chemicals; (c) some potential addi- 
tives for glycol systems may persist in the environment for long time 
periods, some may be carcinogenic, and some may bioaccumulate 
and enter food chains. 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 30278 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 29656, 31231 


29592 (COO—4094-27) Mead photovoltaic system controller. 
Millner, A.R. (Massachusetts Inst. of Tech., Lexington (USA). Lin- 
coln Lab.). 31 Jan 1979. Contract EY-76-C-02-4094. 16p. Dep. 
NTIS, PC A02/MF AO1. 

A system controller has been designed, built, tested, and in 
operation for one year at MIT/Lincoln Laboratory's 25-kW-peak 
Solar Photovoltaic Power System located at Mead, Nebraska. The 
controller allows the site to operate without human intervention, and 
has brought to light some of the problems of charge-control algo- 
rithms in a deep-discharge environment. 


29593 (COO—4094-29) Economics of solar photovoltaic energy 
systems for crop irrigation in the United States. Matlin, R.W.; Katz- 
man, M.T. (Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.; Texas Univ., Dallas (USA)). 1978. Contract EY-76-C-02-4094. 
12p. (CONF-780773—2). Dep. NTIS, PC A02/MF AO1. 

From Atelier Pompage Solaire; Perpignam, France (3 Jul 
1978). 

In the United States, the majority of the energy for pumping 
water is used over extremely large areas (160-acre quarter sections), 
requiring large pumping units (100 to 300 kW peak power). Addi- 
tionally, the American farmer has traditionally had access to low- 
cost energy. An economic analysis of the profitability of adopting 
solar photovoltaic energy systems for such situations was undertak- 
en. The basis for this analysis is presented along with a discussion as 
to the time of initial profitability, the time of optimal investment, the 
effects of the tax system, the cost per acre that would make irriga- 
tion inviable, and possible governmental incentives that would pro- 
mote the deployment of photovoltaic irrigation systems between the 
time of initial profitability and the time of optimal investment. 
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29594 (DOE/ERD—0008) Photovoltaics. Commercialization 
Phase III planning. (Department of Energy, Washington, DC 
(USA)). Sep 1978. 27p. Dep. NTIS, PC A03/MF AOl1. 
Environmental, health, and safety concerns associated with 
commercialization of photovoltaic energy technologies are identified 
and discussed. The characteristics of the technology is +e’. 
status information on the technical and environment R and 
programs is provided; a milestone chart is presented representing a 
relationship between a considered commercialization chart and rele- 
vant R and D; and the environmental concerns significant to the 
technology are reviewed. The likelihood and consequences of ad- 
verse findings, the problems and uncertainties stemming from cur- 
rent or anticipated environmental regulation, and potential costs of 
environmental controls are examined. Outstanding environmental 
concerns are tabulated. The relative contribution of environmental 
contribution of environmental control costs to total energy costs is 
presented for current standards and possible new standards. (MHR) 


29595 (DOE/JPL/1012—78/7) Multi-wire slurry wafering dem- 
onstrations. Chen, C.P. (Jet Propulsion Lab., Pasadena, CA (USA)). 
22 Feb 1978. Contract EX-76-A-29-1012. 95p. (JPL-PUB—78-37). 
Dep. NTIS, PC A0S/MF AOl1. 

A series of ten slicing demonstrations on a multi-wire slurry 
saw, manufactured by Yasunaga Engineering Company of Japan and 
distributed by GEOS Corporation of Stamford, Connecticut, was 
made to evaluate the silicon ingot wafering capabilities. The results 
revealed that the present sawing capabilities can provide usable 
wafer area from an ingot 1.05 m?/kg (e.g., kerf width 0.135 mm and 
wafer thickness 0.265 mm). Satisfactory surface qualities and excel- 
lent yield of silicon wafers were found. One drawback is that the 
add-on cost of producing wafer from this saw, as presently used, is 
considerably higher than the systems being developed by Varian and 
Crystal Systems for the Low-Cost Silicon Solar Array Protect 
(LSSA), Task II, primarily because the Yasunaga saw uses a large 
quantity of wire. The add-on cost can be significantly reduced by 
extending the wire life and/or by reuse of properly plated wire to 
restore the diameter. 


29596 (DOE/JPL/1012—78/8) Determination of bulk diffusion 
lengths for angle-lapped semiconductor material via the scanning elec- 
tron microscope: a theoretical analysis. von Roos, O. (Jet Propulsion 
Lab., Pasadena, CA (USA)). 31 May 1978. Contract EX-76-A-29- 
1012. 22p. (JPL-PUB—78-47). Dep. NTIS, PC A02/MF AO1. 

A standard procedure for the determintion of the minority 
carrier diffusion length by means of a scanning electron microscope 
(SEM) consists in scanning across an angle-lapped surface of a P—N 
junction and measuring the resultant short circuit current I/sub sc/ 
as a function of beam position. A detailed analysis of the I/sub sc/ 
originating from this configuration is presented. It is found that, for a 
point source excitation, the I/sub sc/ depends very simply on x, the 
variable distance between the surfce and the junction edge. The 
expression for the I/sub sc/ of a planar junction device is well 
known. If d, the constant distance between the plane of the surface 
of the semiconductor and the junction edge in the expression for the 
I/sub sc/ of a planar junction is merely replaced by x, the variable 
distance of the corresponding angle-lapped junction, an expression 
results which is correct to within a small fraction of a percent as 
long as the angle between the surfaces, 2 6;, is amaller than 10° 


29597 (DOE/JPL/1012—78/10) Block IV solar cell module 
design and test specification for Intermediate Load Center applica- 
tions. (Jet Propulsion Lab., Pasadena, CA (USA)). 1 Nov 1978. 
Contract EX-76-A-29-1012. 32p. Dep. NTIS, PC A03/MF AOI. 

This document establishes requirements for performance of 
terrestrial solar cell modules intented for use in various test applica- 
tions typically characterized as Intermediate Load Centers. During 
the 1979—1980 time period, such applications are expected to be in 
the 20 kilowatt to 500 kilowatt size range. In general, modules 
satisfying these requirements will have the following design features 
and characteristics: (1) 15.0 Vdc nominal operating voltage; (2) 
ability to be series connected to operating voltages of 500 Vdc; (3) 
nominal length of 1.2 m; (4) width from 0.2 m to 1.2 m in 20-mm 
increments; (5) output power rated at the Standard Operating Condi- 
tions; and (6) flat plate configuration (non-concentrating). In addi- 
tion to module design and performance requirements, a series of 
characterization and qualification tests necessary to certify the 
module design for production, and the necessary performance tests 
for acceptance of modules are also specified. 


29598 (DOE/JPL/1012—78/12) Low-Cost Solar Array Project. 
LSA field test annual report, August 1977—August 1978. Jaffe, P. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 15 Sep 1978. Contract EX- 
76-A-29-1012. 50p. Dep. NTIS, PC A03/MF AO1. 

The JPL life testing program for solar cell arrays is described. 
The testing sites include one at JPL, one at Table Mountain in the 
San Bernardino Mountains, one in the desert at Goldstone near 
Barstow, California, and one at the Coast Guard Facility at Point 
Vicente on the Palos Verdes Peninsula. The test stands and data 
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acquisition systems are described, and test results are presented and 
discussed. (WHK) 


29599 (DOE/JPL/954442—10) Semiconductor grade, solar sili- 
con purification project. Technical quarterly report No. 10, April 1— 
June 30, 1978. Ingle, W.M.; Chaney, R.; Thompson, S.; Rosler, D.; 
Jackson, J. (Motorola, Inc., Phoenix, AZ (USA). Semiconductor 
Group). 25 Jul 1978. Contract NAS-7-100-954442. 61p. Dep. NTIS, 
PC A04/MF AOl. 

The technical progress reported is divided into seven task 
areas. They are as follows: (1) thermal disproportionation of Si/sub 
x/F/sub y/ homologues on Si packed beds. Effort has been directed 
toward the study of the thermal disproportionation of Si/sub x/F/ 
sub y/ homologues on Si packed beds at 850°C and 500°C. (2) 
review of experimental results on the near-continuous reactor. The 
silicon transport data from forty runs conducted on the near-continu- 
Ous reactor are summarized and discussed. (3) thermal analysis of 
(SiF2)/sub x/ polymer. At 276 to 286°C a strong exothermic transi- 
tion occurs in the (SiF2)/sub x/ polymer. The enthalpy (AH) meas- 
ured by D.S.C. was -44.37 cal/gm. Other smaller endotherms were 
observed at 96°C and 363°C. (4) motorola purification therodyna- 
mics. In the Appendix can be found thermodynamic calculations for 
the predicted SiF, to SiF2 conversion efficiencies for Step I in the 
SiF, transport purification process. (5) polymer condensation. It was 
concluded from the polymer condensation experiments at 0°C that 
substrates and higher pressures in the polymer condensation unit 
increase condensation efficiency. However, the higher pressure oc- 
curring in these experiments markedly reduced the Step I reaction 
efficiency. (6) crystal growth. Single crystal silicon grown from 
silicon powder from the near-continuous reactor was shown to be 
0.95 ohm cm "'p” type at the seed end and 2 to 7 ohm cm "N” type at 
the tang. (7) process plant costing. Revised process plant costing 
estimates for a 1000 metric ton/year plant projects a $7.71/kg total 
product cost. This is based on a fixed capital investment of $9.1 MM 
in January 1975 dollars. 


29600 (DOE/JPL/954689—3) Metallization of large silicon 
wafers. Quarterly technical report No. 3, April 1—June 30, 1978. 
Pryor, R.A.; Sparks, T.G. (Motorola, Inc., Phoenix, AZ (USA). 
Semiconductor Group). 1978. Contract NAS-7-100-954689. 49p. 
Dep. NTIS, PC A03/MF AO1. 

Tests of numerous cleaning processes have been performed 
and evaluated for enhancement of the nickel—palladium metalliza- 
tion system (NPMS). An improved formulation for the NPMS 
immersion palladium bath has been developed and is discussed. 
NPMS heat treatment cycles have been refined and re-defined. 
Updated IPEG price analysis figures are presented. 


29601 (LBL—8666) Sixth quarterly report of research on Cu/ 
sub x/S—(Cd,Zn)S photovoltaic solar energy converters. Chin, B.L.; 
Sindelar, L.E.; Washburn, J. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Oct 1978. Contract W-7405-ENG-48. 19p. 
Dep. NTIS, PC A02/MF AO1. 

Progress is reported on the growth of single crystal and 
polycrystalline CdS and (Cd,Zn)S containing different densities and 
types of structural defects for use in experimental photovoltaic cells. 
Hall mobility measurements have been made as a first step towards 
studying the effects of various structural defects on electrical param- 
eters. Experimental cells have been made by the solid state reaction 
between (Cd,Zn)S and CuCl in order to permit current—voltage— 
temperature and spectral response measurements to be made on 
structurally well characterized material. 


29602 (SAN—0113-T1) Low cost solar cells based on amorphous 
silicon electrodeposited from organic solvents. Technical quarterly 
progress report, September 1, 1978—November 30, 1978. Kroeger, 
F.A. (University of Southern California, Los Angeles (USA). Dept. 
of Materials Science). 1979. Contract EY-76-S-03-01 13-040. 3p. Dep. 
NTIS, PC A02/MF AOl1. 

Apparatus for the cathodic deposition of a-Si from organic 
solvents with exclusion of air has been built. Initial experiments, 
however, have been performed in a simpler, open vessel with a 
cylindrical graphite anode and plate shaped cathodes of stainless 
steel, copper, gold film on mylar, a IngO/sub s/—Sn (ITO) film on 
glass. Results are briefly described. 


29603 (SAND—78-7024) 10-kilowatt Photovoltaic Concentrator 
Array. Donovan, R.L.; Broadbent, S. (Martin Marietta Aerospace 
Corp., Denver, CO (USA)). May 1978. Contract EY-76-C-04-0789. 
199p. Dep. NTIS, PC A09/MF AO1. 

Martin Marietta has designed a Photovoltaic Concentrator 
Array (PCA) for Sandia Laboratories, Kirtland AFB, New Mexico. 
The PCA is based on the use of an acrylic Fresnel lens to concen- 
trate sunlight on high intensity solar cells. The objective of the 
development was to obtain economical photovoltaic power genera- 
tion by replacing relatively high priced solar cells with low cost 
lenses. Consequently, a major task of the program was to optimize 
the design for minimum cost per unit power output. Major design 
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aspects considered for optimization were the concentration ratio, 
size and shape of the Fresnel lens, array size and shape, structure 
minimization, tracking and control and the practical aspects of 
operation and maintenance. In addition to design of the complete 
array, several porototype photovoltaic concentrator module subas- 
semblies were fabricated and delivered to Sandia for evaluation. 
These prototypes exceed the 9.0% efficiency requirement established 
for this program. 


29604 (SAND—79-7001) Design guidelines for large photovol- 
taic arrays. Turfler, R.M.; Lambarski, T.J.; Grant, R.W. (BDM 
Corp., Albuquerque, NM (USA)). Jan 1979. Contract EY-76-C-04- 
0789. 83p. Dep. NTIS, PC AOS/MF AO1. 

The purpose of this document is to provide system design 
engineers with guidelines for protecting cells and obtaining optimum 
performance in the design of large photovoltaic arrays in normal and 
adverse illumination environments. Three environments are consid- 
ered: uniform illumination, selective shadowing, and illumination 
transients such as lightning. Only electrical considerations are ad- 
dressed in these guidelines. Economic, mechanical, civil, etc., factors 
are not within the scope of this contract. The guidelines are keyed 
toward system design engineers who have a working knowledge of 
both electrical and mechanical design concepts. The guidelines pro- 
vide a basic understanding of the design considerations and simple 
methods for estimating design tradeoffs in general cases. These 
methods can be applied to specific cases without computer simula- 
tion. 


29605 Spectral response measurements of minority-carrier diffu- 
sion length in Zn3P2. Wyeth, N.C.; Catalano, A. (Institute of Energy 
Conversion, University of Delaware, Newark, Delaware 19711). J. 
Appl. Phys.; 50: No. 3, 1403-1407(Mar 1979). 

Spectral response measurements have been made on metal- 
semiconductor junction diodes of single-crystal p-type zinc phos- 
phide (ZnsP2) and Al, Mg, and Be. Two different experimental 
configurations were used and the minority-carrier diffusion lengths 
calculated using a simple theoretical treatment of the data. In one 
experimental mode, the light is incident on the surface of the 
semiconductor opposite the metal junction. The spectral response is 
peaked and a lower limit on the diffusion length can be calculated 
from the peak height and sample thickness without detailed knowl- 
edge of the optical properties of the semiconductor. In the other 
mode, light is incident through the metal layer and the diffusion 
length is calculated by analyzing the spectral response function using 
known values of the optical absorption coefficient. On samples for 
which both modes were used, the results are in good agreement. The 
diffusion lengths measured are in the range of S—10 pm. 


29606 Radiation hardened solar cell. Rittner, E.S. (to Communi- 
cations Satellite Corp.). US Patent 4,135,950. 23 Jan 1979. Filed date 
25 Apr 1977. 4p. 

A radiation hardened junction solar cell is prepared by etch- 
ing V-grooves in the surface of a semiconductor substrate. The 
overall thickness of the substrate and the depth of the V-grooves are 
chosen as functions of the diffusion length of the minority carriers in 
the substrate material at beginning of life and at end of life for a 
given design application. An opposite conductivity type layer is then 
formed over the V-grooved surface of the semiconductor substrate. 
The planar back surface of the solar cell is highly doped to convert 
it into a minority carrier reflecting region. 


29607 Device for enabling an accumulator to be recharged from a 
source of electrical energy. Portmann, H. (to Ebauches S.A.). US 
Patent 4,134,057. 9 Jan 1979. Priority date 10 Dec 1975, Switzerland. 
14p. 

A device for enabling an accumulator to be recharged from a 
source of electrical energy such as photocells is described. The 
device includes a converter circuit and a diode, the converter circuit 
being capable of adapting the current and voltage supplied by source 
to the charging conditions of the accumulator. The converter circuit 
is arranged to be saturated from a certain value of the current 
delivered by the source, the stronger currents passing directly 
through the diode. 


29608 Apparatus for converting light energy into electrical 
energy. Goetzberger, A.; Greubel, W. (to Fraunhofer-Gesellschaft 
zur Forderund der angewandten Forschung e.V.). US Patent 
4,110,123. 29 Aug 1978. Priority date 6 May 1976, German, Federal 
Republic of (F.R. Germany). 10p. 

An apparatus is described for the conversion of light energy 
into electrical energy, by which solar energy may be converted into 
electrical energy effectively and cheaply. The invention further 
relates to fluorescent centers (light concentrators) which consist of 
thin layers of transparent solid or liquid materials with embedded 
fluorescent centers and which in conjunction with solar cells serve 
to convert solar energy into electrical energy. 
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29609 Solar generators and their possibilities. Sommer, E. Mit- 
teilungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 4, 19-22(Jul-Aug 1978). 
(In German). 

The article gives a survey of the application of solar cells. It 
contains e.g. definitions, a discussion of technological matters and a 
survey of already realized or planned activities on photovoltaic 
conversion problems. Further, future prospects of solar generators 
are reflected. 


29610 Silicon solar cells from polycrystalline material. Fischer, 
H. Wiss. Ber. AEG-Telefunken; 51: No. 2/3, 85-90(1978). 

This paper is intendent to provide a review of the current 
status and the trends in the development of efficient low-cost poly- 
crystalline silicon solar cells. Theoretical estimates indicate that a 
reasonable conversion efficiency can be expected with this kind of 
cell, if both controlled size and structure of the grains can be 
achieved. Various methods of producing polycrystalline silicon 
sheets are pursued: (a) films deposited by vacuum evaporation or 
CVD on non-silicon and MG silicon substrates, (b) direct use of 
silicon as-cast as ingot or foil. As demonstrated recently non-single 
crystalline solar cells have achieved promising characteristics. 


29611 Solar energy collector. (to Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,622,511/A/. 8 Dec 
1977. 8p. (In German). 

A solar collector is described by which photovoltaic as well 
as photothermal energy conversion is possible. The patent claims 
pertain above all, to the absorber proper. It consists of a metal plate 
with tubes on its back through which the necessary heat transport 
fluid flows. On its surface, the absorber is either covered with solar 
cells or with a photoelectrically active coating. 


29612 Proposed novel mpn GaAs Schottky barrier solar cell. Li, 
S.S. (Univ of Fla, Gainesville). Oyo Butsuri; 17: No. Suppl. 1, 291- 
294(30 Aug 1977). (CONF-7708116—). 

From 9. solid state devices conference; Tokyo, Japan (30 Aug 


1977). 

Theoretical analysis of a novel Au-P-N GaAs Schottky bar- 
rier solar cell is presented. It is shown for the first time that barrier 
height equal to the energy band gap of GaAs can be obtained if the 
thickness and dope density of the p-layer are properly selected. 
Calculations of the barrier height as functions of the thickness and 
dopant density of the p-layer and n-substrate have been carried out. 
The proposed structure can be readily fabricated by growing a thin 
p-GaAs layer, using epitaxial or ion-implantation techniques on n- 
GaAs substrate, followed by depositing a gold film on top of this p-n 
structure. 16 refs. 


29613 MIS silicon solar cells. Green, M.A.; Goddfrey, R.B. 
(Univ of NSW, Sch of Electr Eng, Kensington, Aust). Oyo Butsuri; 
17: No. Suppl. 1, 295-298(1977). (CONF-7708116—). 

From 9. solid state devices conference; Tokyo, Japan (30 Aug 
1977). 

Inserting a thin insulating layer between the metal and the 
semiconductor of a Schottky solar cell produces a MIS cell which 
can be inherently as efficient as a p-n junction solar cell. Open circuit 
voltages in excess of 600 mV are obtained for a range of silicon 
resistivities. The structure can be further developed to produce 
MISIM solar cells which can be fabricated very simply. Experimen- 
tal results indicate that both the MIS and MISIM structures are 
suited for polycrystalline substrates. 


29614 Polycrystalline solar cells on metallurgical-grade silicon 
substrates. Warabisako, T.; Saitoh, T.; Itoh, H.; Nakamura, N.; 
Tokuyama, T. (Hitachi Ltd, Cent Res Lab, Kokubunji, Tokyo, Jpn). 
Oyo Butsuri; 17: No. Suppl. 1, 309-314(1977). (CONF-7708116—). 

From 9. solid state devices conference; Tokyo, Japan (30 Aug 
1977). 

Thin-film silicon solar cells have been manufactured on poly- 
crystalline silicon substrates prepared by the Czochralski method 
from metallurgical-grade material. This approach combines the ad- 
vantages of low cost silicon substrate and high quality thin-film 
chemical vapor deposition processes. 


29615 Minority carrier diffusion length in Si ribbon solar cells. 
Ikawa, Y.; Hojo, A.; Nakagawa, M. (Tokyo Shibaura Electr Co, 
Toshiba Res and Dev Cent, Kawasaki, Jpn). Oyo Butsuri; 17: No. 
Suppl. 1, 315-318(1977). (CONF-7708116—). 

From 9. solid state devices conference; Tokyo, Japan (30 Aug 
1977) 

Minority carrier diffusion length L/sub p/ in Si ribbon solar 
cells was investigated using a scanning electron microscope. It was 
found that L/sub p/ was lower at irregular crystal boundaries. The 
value of L/sub p/ in regions other than crystal boundaries was 
considerably scattered. The photocurrent was found to be almost 
independent of carrier density. The conclusion that ribbon crystals 
with higher carrier densities are preferable as base material for high 
efficiency solar cells. 
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29616 Merits of ion-implantation process in conjunction with 
appropriate annealing procedure for fabrication of silicon solar cells. 
Ravi, V; Zwerdling, S. New York, NY; Institute of Electrical and 
Electronics Engineers, Inc. (1977). 6p. 

Theoretical and experimental aspects of implantation of single 
crystal silicon wafers with energetic B*, P* and As* ions and 
subsequent annealing of crystal damage are discussed. The projected 
range and straggling of the ionic species in silicon dioxide and silicon 
targets were calculated. The boundaries of ion implantation in silicon 
were estimated from range values and the thickness of the oxide 
layer. Experimental results obtained on several cells are reported. 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 29546, 29547, 29549, 29550, 
29551, 29552, 29553, 30544, 30545, 30546, 30547, 30550, 31031, 
31429, 31432, 31441, 31466 


29617 (CONF-7705119—, pp 63-65) Session V: biomass. Lui, E. 
1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29618 (CONF-7705119—, pp 66-68) Session V: biomass, Sager, 
W. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29619 (CONF-7705119—, pp 69-70) Session V: biomass. 
Tanaka, M. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29620 (CONF-7705119—, pp 75-77) Session V: biomass. Vor- 
field, T. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29621 (CONF-7706172—1) Processing of total, close-spaced 
cane. Polack, J.A.; Birkett, H.S. (Louisiana State Univ., Baton 
Rouge (USA). Audubon Sugar Inst.). 1977. Contract EG-77-G-05- 
5373. 17p. Dep. NTIS, PC A02/MF AO1. 

From 7. annual joint meeting of the American Society of 
Sugar Cane Technologists; Fort Walton Beach, FL, USA (23 Jun 
1977). 

Limited tests were conducted in Audubon Sugar Factory 
during Fall, 1976, to determine the processibility of the whole cane 
plant (tops and leaves included). Also tested was the processibility of 
cane grown under special, close-spaced (12 inch) conditions. These 
tests were part of the Energy from Crops program sponsored by the 
Energy Research and Development Administration and coordinated 
by the Battelle Columbus Laboratories. Cane was supplied by the 
U.S. Department of Agriculture Sugarcane Laboratory (Houma) 
and the Sugar Experiment Station of LSU at St. Gabriel. Very high 
cane yields per acre were achieved by the USDA in their close 
spacing experiments. These high cane yields more than offset any 
drop in cane quality which amounted to no more than 15 to 20% in 
sugar yield per ton of cane. Thus, sucrose yields per acre can 
apparently be substantially increased by close spacing. The same is 
true of total fermentables, should one be growing sugar cane for 
alcohol production. In general, the effect of including tops and 
leaves was proportional to their quantity and quality. Compared to 
clean stalks, total cane produced more bagasse and less juice with 
some drop in mixed juice purity, and, of course, a loss in predicted 
yield. The tops and leaves contribute mainly fiber. There seems to be 
no incentive for including this non-productive fraction in the mill 
feed. If one wishes to recover tops and leaves for maximizing fiber 
production, it may be best to handle them separately. 


29622 (HCP/ET—2854) Comparative economic assessment of 
ethanol from biomass, (Mitre Corp., McLean, VA (USA). METREK 
Div.). Sep 1978. Contract ET-78-C-01-2854. 140p. Dep. NTIS, PC 
A07/MF AOI. 

Metrek reviewed fourteen studies and reports in which the 
economic aspects of producing ethanol from various biomass feed- 
stocks were evaluated. These studies presented 28 ethanol plant 
configurations. The major assumptions made and the financial and 
cost/performance parameters used for each configuration were iden- 
tified. This information was used to compute life cycle costs of 
ethanol production using the Metrek Full Life Cycle Cost (FLC) 
model and the Metrek (Systems to Project the Utilization of Renew- 
able Resources) SPURR model. The differences between ethanol 
selling prices given in the studies reviewed and those obtained with 
the Metrek models are discussed. Life cycle costs were also calculat- 
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ed using a common set of financial parameters for all ethanol 
configurations. 


29623 (LBL—7879) Effect of nitrogen oxide pretreatments on 

enzymatic hydrolysis of cellulose. Borrevik, R.K.; Wilke, C.R.; Brink, 

D.L. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 

_ 1978. Contract W-7405-ENG-48. 113p. Dep. NTIS, PC A06/ 
AOl. 

Thesis. 

This work considers the effect of nitrogen oxide pretreat- 
ments on the subsequent enzymatic hydrolysis by Trichoderma 
viride cellulase of the cellulose occurring in wheat straw; Triticum 
Aestivum-L, em. Thell. In the pretreatment scheme the straw is first 
reacted with nitric oxide and air, and then extracted in aqueous 
solution. In this way, overall sugar yields increased from 17% for 
the case of no pretreatment to 70%. The glucose yield increased 
from 20 to 60%. The yield of glucose during enzymatic hydrolysis is 
dependent on the reaction time of the gas phase reaction. For a 24 
hour reaction the yield is 60%, but drops to 45% for a reaction time 
of 2 hours. Xylose, a potentially valuable side product of the 
pretreatment, is obtained by dilute acid hydrolysis during the extrac- 
tion stage in yields of 90 to 96%. In acidic media, the kinetics of both 
the rate of formation and destruction of xylose were found to follow 
the first-order rate laws reported in the literature. These were 
determined to be 4.5 (liter/gmole)(hr.~') and 0.03 hr.~', respectively. 
However, the rate of formation is much greater (20.4 (liter/gmole) 
(hr.~')) when the extraction liquor is recycled. The most likely 
explanation for this is that the increased total acidity of the recycled 
liquor compensates for diffusional limitations. A preliminary design 
and cost analysis of the pretreatment-hydrolysis scheme indicates 
that glucose can be produced at 10.86 cents per pound, exclusive of 
straw cost. The corresponding cost per pound of total sugars pro- 
duced is 5.0 cents. Sensitivity analyses indicate that 42% of the 
pretreatment cost (excluding hydrolysis) can be attributed to nitric 
oxide production, and the high yield of sugar obtained is advanta- 
geous when considering the cost of straw. 


29624 (NP—23641) IEA Biomass Information Service. Current 
awareness bulletin, May—June 1978. (Institute for Industrial Re- 
search and Standards, Dublin (Ireland). Technical Information Div.; 
National Board for Science and Technology, Dublin (Ireland)). Sep 
1978. 11lp. Dep. NTIS (US Sales Only), PC A06/MF AO1. 

This bibliography covers fuel generation and premium bio- 
mass usage of animal wastes and crop residues; general utilization, 
fuel generation, and named systems for domestic urban wastes; forest 
residue and cellulose utilization in short rotation forestry; and gener- 
al and review topics. (MHR) 


29625 (RLO—2227/T33-1) Potential energy uses for diseased 
and beetle-killed timber and forest residues in the blue mountain area 
of Oregon. Final report, September 30, 1977—September 29, 1978. 
Currier, R.A.; Dykstra, D.P.; McMahon, R.O.; Corder, S.E. 
(Oregon State Univ., Corvallis (USA)). Sep 1978. Contract EY-76-S- 
06-2227-033. 64p. Dep. NTIS, PC A04/MF AO1. 

The critical immediate problem is to develop means of utiliz- 
ing an estimated 1.5 million acres of dead and dying lodgepole pine 
resulting from an invasion by the mountain pine beetle in the Blue 
Mountains of Oregon. In contrast, the long-term problem involves 
utilization of logging residues developed as normal stands of green 
timber are harvested. Both type of forest biomass potentially are an 
excellent energy source. The problem was subdivided into four 
broad topics: availability of raw material; harvesting and raw materi- 
al transportation; methods of utilizing the material for energy; and 
feasibility analyses. The literature was reviewed for each topic and 
recommendations prepared for needed research or establishment of 
demonstration projects. 


29626 Methane on the move: a discussion of small anaerobic 
digesters. Final report. Burford, J.L. Jr.; Don, S.B.; Updegraff, D.M. 
Loveland, CO; Bio-Gas of Colorado, Inc. (1977). 98p. (NP—23571). 
Bio-Gas of Colorado, Inc., 342 East Third St., Loveland, CO. 
This report is a discussion of small anaerobic digestion units 
stimulated by experiments operated by Bio-Gas of Colorado. A grant 
from the Four Corners Regional Commission to the Colorado 
—— Research Institute enabled Bio-Gas to build a 12 to 50 cow 
estion unit on a trailer which could be pulled by a tractor to 19 
erent demonstration sites in Colorado, New Mexico, Arizona, 
Utah and Nevada. During this same period, Bio-Gas conducted 
laboratory experiments to determine yield coefficients of different 
manures and defined parameters to evaluate the economic feasibility 
of building digesters on a small or self-sufficiency scale. Three 
separate discussions are included. First, the mobile digestion unit of 
6,000 gallons is described with its start-up phases, operation, produc- 
tion, and problems. Secondly, a discussion of the tour and a sum- 
mary of the Journal in the Appendix tell how the digester performed 
and how it was received among the people who came to see the 
demonstration. Finally, the report includes designs for four different 
sizes of digesters based on data collected from the mobile unit, the 
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tour and the laboratory, along with an order blank for shop draw- 
ings. 


29627 Bioconversion of solar energy in salt water hotosynthetic 
hydrogen production systems. Mitsui, A. Miami, FL; University of 
Miami (1977). 24p. (CONF-760304— 13(Trans)). 

From 1. world hydrogen energy conference; Miami Beach, 
FL, USA (1 Mar 1976). 

Progress and future plans in the study of hydrogen photopro- 
duction via marine photosynthetic systems are reviewed. Special 
emphasis is placed on the economic and logistical importance of 
using salt water as the hydrogen (proton) and electron donor in such 
a system. In addition, the advantages of using marine photosynthetic 
microorganisms (i.e., marine photosynthetic bacteria and marine 
blue—green algae) are discussed from the standpoint of maintaining 
stable mass cultures with high solar conversion efficiencies (i.e., He 
produced unit of solar energy). Finally a program is outlined for the 
multiple utilization of hydrogen producing mass cultures, including 
harvesting cultures for food (i.e., protein source) production, using 
cellular products for methane production (through bacterial fermen- 
tation), and isolating metabolically active cellular products for medi- 
cal use. 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


29628 Electrochemical solar cell based on a sprayed CdS film 
photoanode. Tsuiki, M.; Minoura, H.; Nakamura, T.; Ueno, Y. (Gifu 
Univ., Japan). J. Appl. Electrochem.; 8: No. 6, 523-529(Nov 1978). 

Electrochemical studies of the CdS film deposited onto a 
transparent conductive SnO2-coated glass slide by chemical spray 
deposition were performed in aqueous polysulphide solutions and 
the output characteristics of the electrochemical photocell (sprayed 
CdS film/polysulphide electrolyte/Pt) were measured. It was 
proved to be possible to construct a regenerative photocell free from 
the light losses through the polysulphide solution path by illuminat- 
ing the CdS film through the SnO2-coated glass. Quantum yield and 
the maximum energy conversion efficiency of this photocell for 
monochromatic excitation of 480nm were about 8% and 0.5%, 
respectively. It is concluded that the poorer quantum yield of this 
photocell employing CdS film than that of a photocell employing 
single crystal CdS can be attributed to the existence of lattice 
imperfections in the film. 


29629 Sensitized photocurrent through a semiconductor electrode 
by consecutive energy and electron transfer in dye monolayers. Arden, 
W.; Fromherz, P. (Max-Planck-Institut fuer Biophysikalische 
Chemie (Karl-Friedrich-Bonhoeffer-Institut), Goettingen (Germany, 
F.R.)). Ber. Bunsenges. Phys. Chem.; 82: No. 9, 868-874(Sep 1978). 
Electron injection from photoexcited cyanine dyes into the 
conduction band of a thin film semiconductor (indiumoxide) is 
investigated in an electrochemical cell. The sensitizing dyes are 
incorporated into tenside monolayers covering the electrode. Sepa- 
ration of the chromophores from the electrode by two tenside layers 
suppresses sensitized photocurrent. Insertion of an appropriate 
second dye at the semiconductor surface recovers the sensitizing 
yield of the distant dye. The distant dye absorbs light, transfers 
energy to the second dye at the semiconductor surface which 
transfers an electron into the electrode. The processes in this con- 
certed energy-electron-transfer system are characterized by simulta- 
neous measurement of photocurrent and fluorescence emission. 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 29594, 29636, 29643 


29630 (COO—4094-22) Test plan for residential testing at the 
MIT Lincoln Laboratory Systems and Component Test Facilities. 
Sacco, S.B. (Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). 30 Oct 1978. Contract EY-76-C-02-4094. 29p. Dep. NTIS, PC 
A03/MF AOl. 

This test plan covers the philosophy and objectives of a 
residential test program planned for the Lincoln Laboratory PV 
Systems Test Facility. The planned testing for the first four years of 
facility operation is defined in terms of system types and schedule. A 
more detailed description is given of the first power system design to 
be tested, including definition of components and instruments. 


29631 (DOE/ER—0021/2(Vol.2)) Preliminary environmental 
assessment for the satellite power system (SPS). (Department of 
Energy, Washington, DC (USA). Office of Energy Research). Oct 
1978. 181p. Dep. NTIS, PC A09/MF AOI. 

A preliminary assessment of the impact of the Satellite Power 
System (SPS) on the environment is presented. Information that has 
appeared in documents referenced herein is integrated and assimilat- 
ed. The state-of-knowledge as perceived from recently completed 
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DOE-sponsored studies is disclosed, and prospective research and 
study programs that can advance the state-of-knowledge and pro- 
vide an expanded data base for use in an assessment planned for 1980 
are defined. Alternatives for research that may be implemented in 
order to achieve this advancement are also discussed in order that a 
plan can be selected which will be consistent with the fiscal and time 
constraints on the SPS Environmental Assessment Program. Health 
and ecological effects of microwave radiation, nonmicrowave effects 
on health and the environment (terrestrial operations and space 
operations), effects on the atmosphere, = effec ts on Communica- 
tions systems are examined in detail. (WH 


29632 (DOE/ER—0023) Satellite power system. Concept devel- 
opment and evaluation program. (Department of Energy, Washing- 
ton, DC (USA). Office of Energy Research). Oct 1978. 325p. Dep. 
NTIS, PC Al4/MF AO1. 

The Reference System description emphasizes technical and 
operational information required in support of environmental, socio- 
economic, and comparative assessment studies. Supporting informa- 
tion has been developed according to a guideline of implementing 
two 5 GW SPS systems per year for 30 years beginning with an 
initial operational data of 2000 and with SPS’s being added at the 
rate of two per year (10 GW/year) until 2030. The Reference 
System concept, which features gallium—al arsenide 
(GaAlAs) and silicon solar cell options, is described in detail. The 
concept utilizes a planar solar array (about 55 km?) built on a 
graphite fiber reinforced thermoplastic structure. The silicon array 
uses a concentration ratio of one (no concentration), whereas the 
GaAlAs array uses a concentration ratio of two. A one-kilometer 
diameter phased array microwave antenna is mounted on one end. 
The antenna uses klystrons as power amplifiers with slotted wave- 
guides as radiating elements. The satellite is constructed in geo- 
synchronous orbit in a six-month period. The ground receiving 
stations (rectenna) are completed during the same time period. The 
other two major components of an SPS program are (1) the con- 
struction bases in space and launch and mission control bases on 
earth and (2) fleets of various transportation vehicles that support 
the construction and maintenance operations of the satellites. These 
transportation vehicles include Heavy Lift Launch Vehicles 
(HLLV), Personnel Launch Vehicles (PLV), Cargo Orbit Transfer 
Vehicles (COTV), and Personnel Orbit Transfer Vehicles (POTV). 
The earth launch site chosen is the Kennedy Space Center, pending 
further study. 





SOLAR THERMAL POWER PLANTS 


29633 (SERI—36) Small power systems study. Quarterly report 
no. 1, Thornton, J.P.; Bishop, C.J.; Brown, K.C.; Edgecombe, A.L. 
(Solar Energy Research Inst., Golden, CO (USA)). 1 Jul 1978. 
Contract EG-77-C-01-4042. 54p. Dep. NTIS, PC A04/MF AOl. 

Recent studies have suggested a significant potential for small 
solar-thermal electric power generating plants to be used by small 
communities, rural areas, and remote load centers. The Small Power 
Systems Program has been initiated by the Department of Energy to 
explore the technical, economic, and institutional feasibility of small 
power plants. SERI, in conjunction with Jet Propulsion Laboratory 
and Battelle Pacific Northwest Laboratories, has been contracted by 
the Department of Energy to perform a comparative analysis and 
ranking of various solar thermal generic systems with capacities in 
the 1 to 10 MW/sub e/ range. The systems will be evaluated to a 
predetermined set of criteria which will include factors such as 
safety, environmental status, cost, and performance. 


29634 Plans for thermal solar power plants. Simon, M. Mittei- 
lungsbi. Dtsch. Ges. Sonnenenergie; 3: No. 4, 7-10(Jul-Aug 1978). (In 
German). 

From 2. international solar forum in the framework of the 17. 
COMPLES meeting with exhibition solar technology '78; Hamburg, 
Germany, F.R. (12 - 16 Jul 1978). 

The article gives a survey of the tendencies for developing 
thermal solar power plants. Plants covering the following power 
ranges are discussed: 1) 0.5 - 5 kw; 2) 5 - 50 kw; 3) up to 500 kw; 4) 
plants in the mw-range. Moreover, tower plants, Stirling- Paraboloid 
engines and high-temperature plants are discussed. 


29635 Built and planned solar power plants. Urbanek, A. Mittei- 
lungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 4, 11-13(Jul-Aug 1978). (In 
German). 

The article gives a survey of both built and planned solar 
power plants in Europe, India and USA. 


29636 Economy of the future solar power generation. Seitz, H. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 4, 23-24(Jul-Aug 
1978). (In German). 

The article is the second part of a report entitled ‘long-term 
programme from renewable energy sources’. Special emphasis is laid 
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on studying the economy of future solar power generation plants as 
compared to conventional power plants. 


29637 Considering the operation of solar power piants under the 
aspect of energy yield. Schwarz, K. Mitteilungsbl. Dtsch. Ges. Sonnen- 
energie; 3: No. 4, 26-30(Jul-Aug 1978). (In German). 

The energy yield of solar collectors is dependent mainly on 
the operation and control of the whole plant. Following the intro- 
ductory remarks on the performance of collectors it is shown by 
means of 10 examples how an optimum yield can be reached in each 
individual case while considering the interaction of the collector 
with an energy storage device. 


29638 Steam and gas turbines for small solar power plants. 
Bammert, K. (Hannover Univ. (Germany, F.R.). Inst. fuer Stroe- 
mungsmaschinen); Poesentrup, H. (Maschinenfabrik Augsburg- 
Nuernberg (M.A.N.) A.G., Muenchen (Germany, F.R.). Abt. Neue 
Technologie). Atomkernenergie; 32: No. 3, 153-158(1978). (In 
German). 

From International symposium - workshop on solar energy; 
Cairo, Egypt (16 - 22 Jun 1978). 

The conversion of the solar energy into electrical or mechani- 
cal energy in turbine power plants requires new design criteria. The 
choice of the working fluid and the configuration of the cycle are of 
great importance. Not every variant is suitable for the solar farm and 
the solar tower concept in the same way. The design of the turboma- 
chinery and the other components of the cycle do strongly influence 
each other. An important point of view in designing a small solar 
power station is the simplicity of the constructions so that no special 
maintainance is required in remote locations. The efficiency should 
be as high as possible. Some important criteria for the choice and 
design of small power turbine plants using solar energy are dis- 
cussed. The advantages of open cycle air turbines are compared with 
steam turbines. Indications to the choice of suitable cycles and 
turbomachinery are given. 


29639 Particulars of using N2O, in a solar gas turbine facility. 
Chikovani, V.V.; Dzitoyev, M.S. Geliotekhnika; No. 2, 41-45(1978). 

An estimate is made of the therymodynamic efficiency of a 
solar gas turbine facility that uses a chemically reacting working 
fluid, gaseous nitrogen tetroxide (N2O, gas), and the optimum condi- 
tions for use of the gas in the facility are determined. The criterion of 
effectiveness is the thermal efficiency, which determines the thermo- 
dynamic efficiency of the heat cycle, and to some extent that of the 
entire facility. An evaluation is made of the feasibility of reducing 
the temperature of the working gas at turbine inlet by using N2O, 
instead of a better working fluid of fixed composition, a monatomic 
gas for the same values of thermal efficiency of the cycle. The 
results of the analysis show that N2O, is a highly effective chemical- 
ly reacting working fluid throughout the characteristic range of 
thermodynamic parameters of the solar facility. The high efficiency 
is due chiefly to a considerable change in composition in processes of 
heat exchange of the working fluid with heat sources. The cycle that 
is most effective for the given working fluid is one in which frozen 
expansion of the working fluid on the turbine is realized. The 
reduces the advisable pressure expansion ratios and increaszs effi- 
ciency. The use of N2O, enables a reduction in the maximum 
temperature of the cycle without reducing efficiency as compared 
with a fixed-composition working fluid. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 29701 


29640 (ORO—4921-1) Solar power system and component re- 
search. Final report, April 1, 1975—November 30, 1977. Brown, C.T.; 
Bomar, S.H. Jr.; Murphy, J.H.; Goodman, R.M. IV. (Georgia Inst. 
of Tech., Atlanta (USA). Engineering Experiment Station). 1977. 
Contract EY-76-S-05-4921. 39p. Dep. NTIS, PC A03/MF AOl. 

A one-megawatt, bench model, solar heated power boiler was 
designed as a cavity-type central receiver, but was engineered spe- 
cifically for testing and evaluation at the 1000 kW solar furnace 
operated by CNRS in France. The experimental program at CNRS 
was coordinated to ensure smooth interfacing of the bench model 
boiler with the furnace, including a characterization of the facility 
and the preparation of detailed interface drawings. Thermal and 
stress analyses of the boiler design were conducted to insure compli- 
ance with the ASME Boiler and Pressure Vessel Code; the thermo- 
couples and strain gages were placed on the boiler; and stress date 
were collected and interpreted during all the test phases. A compre- 
hensive water quality program was conducted to clean and maintain 
the water-side surfaces of the receiver. This included the initial 
cleaning of the newly constructed receiver, the design and construc- 
tion of a makup water delivery system, the provision for sampling 
points at strategic locations within the boiler loop and the conduct of 
continuous chemical analysis of water quality. (MHR) 
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29641 (SAN—1101/PA2-12) Analysis of shading and blocking 
by heliostats in radial-stagger configurations; modifications to program 
CONCEN. (Aerospace Corp., El Segundo, CA (USA)). 25 Mar 
1977. Contract EY-76-C-03-1101. 9p. Dep. NTIS, PC A02/MF AO1. 

The Central Receiver Computer Simulation Program, 
CONCEN, was developed for heliostats arranged in north-south 
columns and east-west rows. since that time, the radial-stagger 
configuration of heliostats has been shown to produce significantly 
less shading and blocking for the same density of heliostats. Heliostat 
configuration most significantly affects shading and blocking type 
effeciency factors in central receiver simulations. The shading and 
blocking equations used in CONCEN have been generalized to 
permit simulation of the radial-stagger configuration. This more 
general form will also permit easy accommodation of other types of 
configurations as they are required. 


TOTAL ENERGY AND HYBRID SYSTEMS 


29642 (SAND—78-1088) Midtemperature Solar Systems Test 
Facility (MSSTF) Project test results: Phase IVA MSSTF system 
operation. Harrison, T.D.; McCulloch, W.H. (Sandia Labs., Albu- 
querque, NM (USA)). Nov 1978. Contract EY-76-C-04-0789. 53p. 
Dep. NTIS, PC A04/MF AO1. 

The results of testing the Department of Energy's Midtemper- 
ature Solar Systems Test Facility (MSSTF) at Sandia Laboratories, 
Albuquerque, New Mexico are summarized. The system is a dis- 
persed power system that collects solar energy and supplies both the 
electrical and thermal energy demands of a representative load. 
Testing was done between July 1976 and March 1978. The Phase 
IVA MSSTF studied consists of: (1) a 200-m? (2160-ft?) east—west 
parabolic trough collector field subsystem, which collects a meas- 
ured 431-kWh thermal on a typical winter day and as estimated 483 
kWh on a typical summer day; (2) a high-temperature thermocline 
storage subsystem, capable of storing 278-kWh thermal energy in 
Therminol 66 between 240°C and 310°C; (3) fluid-transfer equip- 
ment, including piping, pumps, and valves; (4) a prime-mover subsys- 
tem (toluene heat exchanger and turbine/generator) to convert ther- 
mal energy to electrical energy; and (5) a control and data-acquisi- 
tion system. A brief description of each of these elements is given, 
and test results are reported. (WHK) 


29643 (SAND—78-7045) Manual for the Solar Total Energy 
System Evaluation Program. McFarland, B.L. (Atomics International 
Div., Canoga Park, CA (USA)). Feb 1979. Contract EY-76-C-04- 
0789. 155p. Dep. NTIS, PC A08/MF AO1. 

The mathematical models used by the Solar Total Energy 
System Evaluation Program (STESEP) are described and the way 
the systems were selected is discussed. The data requirements are 
defined, the output options and program limitations are described, 
and sample problems that can be used to ensure proper program 
operation are discussed. The code itself is described sequentially. A 
detailed flow diagram of the STESEP code and a glossary of the 
code symbols are given. (MHR) 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 29814 


29644 (ANL/OTEC-PS—1) OTEC performance tests of the 
Union Carbide flooded-bundle evaporator. Lewis, L.G.; Sather, N.F. 
(Argonne National Lab., IL (USA)). Dec 1978. Contract W-31-109- 
ENG-38. 37p. Dep. NTIS, PC A03/MF AO1. 

Results of performance tests conducted on a Union Carbide 
flooded-bundle evaporator with High Flux titanium tubes are report- 
ed. At design operating conditions (a heat duty of 3.2 million Btu/hr, 
an inlet water temperature of 80°F, and a water flow rate of 3200 
gpm) the steady-state value of the overall heat transfer coefficient 
(Uo) was found to be 785 Btu/hr ft? °F, and the ammonia-side and 
water-side heat transfer coefficients were 4800 and 1400 Btu/hr ft? 
°F, respectively. The water-side pressure drop was 2.7 psi. Vari- 
ations in heat duty (+-25%) and liquid ammonia feed temperature 
(over the range of 48 to 64°F) did not affect thermal performance 
significantly. On the other hand, Uo was reduced appreciably by 
operational shutdowns during which nonboiling ammonia remained 
in contact with the High Flux surface for periods of 30 minutes or 
more. During a one-hour shutdown the value of Up decreased to 690 
Btu/hr ft? °F, and values as low as 600 Btu/hr ft? °F were reached 
for longer shutdowns. Such contact appears to deactivate some of 
the nucleate boiling sites, thus reducing the heat transfer coefficient. 
Although operation of the evaporator under boiling conditions re- 
verses this effect, reactivation takes place much more slowly than 
deactivation. Procedures for avoiding this problem in the operation 
of the High Flux flooded-bundle evaporator are given. 
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29645 (CONF-7705119—, pp 40-44) Session III: ocean thermal 
energy conversion. Craven, J. (Univ. of Hawaii, Manoa). 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29646 (CONF-7705119—, pp 45-48) Session III: ocean thermal 
energy conversion. Munchmeyer, F. (Univ. of Hawaii, Manoa). 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29647 (CONF-7705119—, pp 49-53) Session III: ocean thermal 
energy conversion. Youngfellow, M. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29648 (COO—2681-1) Theoretical evaluations of the seakeeping 
performance and resistance/propulsion characteristics of five candi- 
date OTEC platforms. Barr, R.A.; O'Dea, J.F.; Ankudinov, V. 
(Hydronautics, Inc., Laurel, MD (USA)). Jul 1976. Contract EY-76- 
C-02-2681. 216p. Dep. NTIS, PC A10/MF AOl. 

An analytical study of the seakeeping behavior of five candi- 
date OTEC platforms with cold water pipe and related studies of 
platform resistance and propulsion are described. The work is divid- 
ed logically into five parts; selection of platform and cold water pipe 
geometry; calculation of platform/cold water pipe resistance and 
propulsion requirer.ent; calculation of platform motions and pipe 
loads in representative seaways; assessment of the general accuracy 
of the methods; and comparison of the performance of the various 
platforms. The third of these represents by far the largest effort, 
requiring the development of methods for treating the coupled 
platform/cold water pipe motions and developments of new or 
extensive modification of existing computer programs. For each 
platform type, variation in platform size, cold water pipe length and/ 
or diameter and rigidity or fixity of the cold water attachment have 
been investigated. For each platform three platform sizes, three cold 
water pipe lengths and/or diameters have been considered. Attach- 
ments having zero, finite and infinite (or nearly infinite) fixity have 
been considered. Limited investigation of some other design param- 
eters such as cold water pipe attachment location have also been 
considered. For all studies the pipe has been assumed rigid or 
inelastic. 


29649 (PNL—2878) Statistical nature of cold fronts within the 
Gulf of Mexico and their potential influence on OTEC operations. 
Ulanski, S.L. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Dec 1978. Contract EY-76-C-06-1830. 26p. Dep. NTIS, PC 
A03/MF AOl. 

This study was undertaken to quantify selected aspects of 
cold fronts as they penetrate southward into the Gulf of Mexico 
region. A need arises to statistically define the nature of these cold 
fronts since the Department of Energy's Ocean Thermal Energy 
Conversion (OTEC) program is geared for determining the feasibil- 
ity of utilizing the temperature difference between the tropical ocean 
surface and depths of approximately 1500 m for the production of 
power. However, severe winters are known to significantly decrease 
the normal sea surface temperature by approximately 7.2°F as well 
as cause deepening of the mixed layer (Leetmaa, 1977). With an 
OTEC plant operating at efficiencies of only 2 to 3 percent, the plant 
could become marginally operational during the winter months. 
Upon the passage of a cold front, the sea surface will exchange heat 
to the atmosphere through the fluxes of latent and sensible heat. 
Garstang (1969) has shown that these fluxes can increase more than 
an order of magnitude upon the passage of a moderate cold front. 
Long term, greater than 25 years, meteorological data from the 
National Climatic Center was used as the basis for determining the 
impact of cold fronts in the gulf of Mexico region. In particular, 
surface air temperature and wind direction were analyzed daily 
during the months of December, January, and February. The drop in 
temperature as well as the directional wind shift were the criteria for 
the frontal passage. Surface observation data from Tampa and Key 
West, Florida were used. 


SOLAR RADIATION UTILIZATION 


REFER ALSO TO CITATION(S) 29579, 30542 


29650 (CONF-7705119—, pp 95) Session VII: energy self-suffi- 
ciency 1990. Shupe, D.; Pelletier, J. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 
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29651 O sole mio will help to save millions in cash. Development 
of solar technology still to cost billions. State of the art in the USA. 
Report on a 6000 miles study tour. Kleine, F. Baumasch. Bautech.; 25: 
No. 1, 16-28(Jan 1978). (In German). 

A report on a 4-week educational trip to the USA concerning 
the present situation of solar utilization is given. The solar systems 
described are used for warm-water-supply, and for heating and 
cooling. Generally the solar systems are, as far as energy optimiz- 
ation is concerned, completed by passive systems and a recycling 
method. Solar objects are introduced in connection with schools, 
hospitals, office buildings, community buildings, and one-family 
houses. The present situation of solar engineering and future tenden- 
cies are described and planning bureaus and research on universities 
are reported on. 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 29587, 29588, 29591, 29739, 
30436, 30599 


29652 (ANL/SDP-TM—78-2) Preliminary evaluation of select- 
ed reliability, maintainability, and materials problems in solar heating 
and cooling systems. Chopra, P.S.; Cheng, C.F.; Wolosewicz, R.M. 
(Argonne National Lab., IL (USA)). Sep 1978. Contract W-31-109- 
ENG-48. 39p. Dep. NTIS, PC A03/MF AO1. 

A project was initiated to collect, evaluate, and publish 
reliability, maintainability, and material performance data on solar 
demonstration systems. Here, the project plans are described; some 
preliminary results are presented; and other areas to be investigated 
later are indicated. (MHR) 


29653 (BNL—24997) Development of a solar assisted heat pump 
for the heating and cooling of buildings. Kush, E.A. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
3p. (CONF-780983—13). Dep. NTIS, PC A02/MF AO1. 

From 3. solar heating and cooling R and D branch contrac- 
tors’ meeting; Washington, DC, USA (24 Sep 1978). 

The objective of these contracts is the conceptual and de- 
tailed design, analysis, fabrication and test of heat pumps to be used 
effectively in solar heating and cooling systems sized for residential, 
multifamily, and commercial building applications (1 to 25 tons). 
These high performance heat pumps will efficiently utilize in-line 
solar input in the temperature range of 40 to 100°F in the heating 
mode. They will be interfaced with related components to reduce 
system configurations optimized for energy conservation and cost 
effectiveness with the goal of realistic competition with conventional 
space conditioning systems. Marketing studies accompanying the 
development of the prototype hardware will provide direction for 
attaining this goal and an expeditious transition from the present R 
and D work to production and commercialization. 


29654 (CONF-781102—6) Arlington solar house of the Universi- 
ty of Wisconsin, Madison. Erdmann, D.R.; Persons, R.W. (Wisconsin 
Univ., Madison (USA). Solar Energy Lab.). 1978. Contract EY-76- 
S-02-2588. 6p. Dep. NTIS, PC A02/MF AO1. 

From Solar heating and cooling systems operational results 
conference; Colorado Springs, CO, USA (29 Nov 1978) 

The Arlington House, located near Madison, Wisconsin, is 
heated by solar and off-peak electric auxiliary energy. The collectors 
are air-heating Owens-Illinois (OI) evacuated tubes, and the air 
handler is a modified Solaron unit. The rock bed stores auxiliary 
energy, and so has double the capacity that be required for the usual 
air system. Hot water is provided by an air-to-water heat exchanger 
in the collector loop. While the heating system is experimental, the 
building serves as a residence for a rural family. It has been in 
routine operation for the past winter, and a body of practical 
experience on the collectors and the system has been accumulated. 
The system is extensively instrumented, and complete operating data 
are available for 92% of the period from December 1977 through 
April 1978. These data have been processed to provide measures of 
the total loads, solar contribution, and behavior of the components 
and system. Except for minor mechanical failures, the system func- 
tioned well, and kept the house comfortable through the winter. The 
solar contribution was less than predicted. Problems included ther- 
mosyphoning, maldistribution of flow in the rock bed, and snow 
accumulation on the collectors. 


29655 (CONF-7705119—, pp 28-30) Session II: solar energy. 
Kohloss, F.H. 1977. 


From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29656 (COO—4577-2) Photovoltaic/thermal collectors and heat 
pumps. Kern, E.C. Jr. (Massachusetts Inst. of Tech., Lexington 
(USA). Lincoln Lab.). 1978. Contract EG-77-S-02-4577. 14p. 
(CONF-780808—26). Dep. NTIS, PC A02/MF AO1. 
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From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A simple solar-heating system comprised of an idealized heat 
pump and photovaltaic/thermal energy collectors is described and 
its performance characteristics analyzed. The mathematical model 
expresses the system's heating capacity as a function of insolation, 
ambient air temperature, and thermal-energy storage temperature. 
Using a closed-form solution, the system's overall efficiency is 
presented and compared to the efficiency of a conventional solar- 
heating system. 


29657 (DOE/NASA/CR—150839) System design package for 
SIMS Prototype System 4, solar heating and domestic hot water. 
(IBM Federal Systems Div., Huntsville, AL (USA)). Nov 1978. 
Contract EX-76-A-29-1037. 148p. Dep. NTIS, PC A0O7/MF AOl. 

This report is a collation of documents and drawings that 
describe a prototype solar heating and hot water system using air 
type solar energy collection techniques. The system consists of a 
modular designed prepackaged solar unit containing solar collctors, 
a rock storage container, blowers, dampers, ducting, air-to-water 
heat exchanger, DHW preheat tank, piping and system controls. The 
system was designed to be installed adjacent to a small single family 
dwelling. The description, performance specification, subsystem 
drawings, verification plan/procedure, and hazard analysis of the 
system are packaged for evaluation of the system with inforation 
sufficient to assemble a similar system. The prepackage solar unit has 
been installed at the Mississippi Power and Light Company, Train- 
ing Facilities, Clinton, Mississippi. 


29658 (DOE/NASA/CR—150861) Prototype solar heating and 
cooling systems including potable hot water. Quarterly reports, No- 
vember 1976—June 1977. (Solaron Corp., Denver, CO (USA)). Dec 
1978. Contract EX-76-A-29-1037. 89p. Dep. NTIS, PC A05/MF 
AOl. 

This report covers the progress made in the development, 
delivery and support of two prototype solar heating and cooling 
systems including potable hot water. The system consists of the 
following subsystems: collector, auxiliary heating, potable hot water, 
storage, control, transport, and government-furnished site data ac- 
quisition. 


29659 (LA-UR—78-138) Simulation of the ghost ranch green- 
house-residence. Jones, R.W.; McFarland, R.D. (Los Alamos Scien- 
tific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 6p. 
(CONF-790106—3). Dep. NTIS, MF AO1. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The greenhouse-residence unit of the Sundweilings Demon- 
stration Center at Ghost Ranch, Abiguice, New Mexico, has been 
studied by computer modeling and simulation techniques. A thermal 
network model of the building has been developed in the framework 
of PASOLE, the Los Alamos passive solar energy simulation pro- 
gram. Simulation studied based on hourly weather data recorded 
during the 1977—78 heating season leave been done. Model valida- 
tion was done by hourly comparisons of simulation predicted tem- 
peratures in the building with measured values of corresponding 
temperatures. The building model was used to predict a 12-month 
performance with the 1976—77 Los Alamos weather data. A solar 
fraction, the ratio of the solar portion of the residence heat input to 
the total heating load, was computed to be 60%. Other performance 
and design questions studies with 12-month Los Alamos simulation 
runs include the importance of the thermocirculation vents, the 
effect of external insulation on the residence walls, and the effect of 
nighttime insulation on the greenhouse glazing. 


29660 (LA-UR—78-2209) Performance and cost of a hybrid 
passive/active solar house. Hunn, B.D. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. 26p. (CONF- 
790112—4). Dep. NTIS, PC A03/MF AO1. 

From ASHRAE symposium on air infiltration; Philadelphia, 
PA, USA (Jan 1979). 

The design, construction, cost, and initial operation of a 
hybrid passive/active solar-heated house in Los Alamos, New 
Mexico, is described. The system is dominated by a two-story 
Trombe wall, constructed of 0.3-m-thick (1-ft) slump block, that can 
be operated in either a passive or active mode. In the active mode, a 
blower circulates air through the Trombe wall air space and into a 
rock bed. A three-zone forced-air distribution system is connected to 
the rock bed. A separate flat-plate collector array heats a preheater 
tank for domestic hot water. Operating results of the system, which 
is being monitored by the Los Alamos Scientific Laboratory 
(LASL), are reported for just over the first year of operation (1977 
and part of 1978). In addition, system cost, occupant observations, 
and conclusions are presented. Energy consumption records for 1977 
indicate that approximately 60% of the net space heating load was 
provided by solar energy. 


ERA VOL. 4, NO. 11 


29661 (LA-UR—79-72) Applications of DOE-1 to passive solar 
heating of commercial buildings: preliminary results. Hunn, B.D.; 
Schnurr, N.M.; Peterson, J.L.; Kerrisk, J.F.; Moore, J.E. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 6p. — 790106—6). Dep. NTIS, PC A02/MF AOI. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

The DOE-1 building energy analysis computer program is 
being modified to include analysis of passive solar <-4 large thermal 
mass heating and cooling systems. SUNSPOT is a detailed thermal 
network computer program developed for direct gain systems as a 
reference analysis tool to compare with DOE-1. It was validated by 
comparison of calculated results with experimental test cell data. A 
series of runs was then made to determine the sensitivity of solar 
fraction to type of glazing, location and quantity of mass, and 
method of computing infrared radiant interchange among inside 
surfaces. Simulations using DOE-1 in its present form indicate that 
the weighting factors used in the program are not satisfactory for 
large-mass/direct-gain systems. However, it does appear that the 
weighting factor approach can be retained if an efficient method of 
determining weighting factors appropriate to passive systems can be 
developed. Future work will proceed in that direction. 


29662 (LA-UR—79-116) Trombe wall vs direct gain: a compara- 
tive analysis of passive solar heating systems. Wray, W.O.; Balcomb, 
J.D. (Los Alamos Scientific Lab., NM (USA)). 1979. Contract W- 
7405-ENG-36. 8p. (CONF-790106—2). Dep. NTIS, PC A02/MF 
AOl. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Until recently only the thermal storage wall passive solar 
heating system had been characterized by thermal network calcula- 
tors using hour-by-hour historical weather data. The greater popu- 
larity and market acceptability of direct gain systems has led to a 
lively, but inconclusive debate concerning the relative effectiveness 
of the two configurations. The recent development and validation of 
PASOLE/SUNSPOT, a thermal network code for direct gain en- 
closures, has provided the tool necessary for a quantitative compari- 
son. The results of performance analysis calculations for both 
Trombe wall and direct gain systems in Albuquerque, New Mexico, 
and Madison, Wisconsin, are reported. The comparative analysis 
includes parametric variation of fundamental design parameters in- 
cluding building load, glazing area, total mass, mass thickness, 
number of glazings, night insulation value and allowable temperature 
swing. Thermal comfort within the two generic types of buildings is 
considered as well as energy efficient performance. 


29663 (LA-UR—79-412) Performance simulation and prediction. 
Balcomb, J.D. (Los Alamos Scientific Lab., NM (USA)). 1979. 
Contract W-7405-ENG-36. 7p. (CONF-790108—4). Dep. NTIS, PC 
A02/MF AOl. 

From 1979 SPE international symposium on oilfield and 
geothermal chemistry; Houston, TX, USA (22 Jan 1979). 

Computational procedures useful during the passive solar 
design process are discussed. Analysis tools are described suitable for 
each of the three phases of design: rules of thumb for the concept 
development phase, quick-and-dirty techniques for the design devel- 
opment phase, and the monthly solar load ratio method for the final 
design phase. Issues are discussed regarding the role of simulation 
analysis during the design process. 


29664 (LA-UR—79-423) Effect of design parameter changes on 
the performance of thermal storage wall passive systems. McFarland, 
R.D.; Balcomb, J.D. (Los Alamos Scientific Lab., NM (USA)). 1979. 
Contract W-7405-ENG-36. 8p. (CONF-790118—2). Dep. NTIS, PC 
nas AOl. 

om 3. national passive solar conference; San Jose, CA, 
USA (i io 1979). 

Hour-by-hour computer simulations based on one year of 
solar radiation and temperature data are used to analyze anzual 
energy savings in thermal storage wall passive designs, both Trombe 
wall and water wall cases. The calculations are rerun many times 
changing various parameters one at a time to assess the effect on 
performance. Parameters analyzed are: night insulation R-value, 
number of glazings, wall absorptance and emittance, thermal storage 
capacity, Trombe wall properties and vent area size, additional 
building mass, and temperature control set points. Calculations are 
done for eight cities. 


29665 (LBL—8583) Modeling passive solar buildings with hand 
calculations. Goldstein, D.B. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 1979. Contract W-7405-ENG-48. 9p 
(CONF-790108—3). Dep. NTIS, PC A02/MF AOI. 

From 1979 SPE international symposium on oilfield and 
geothermal chemistry; Houston, TX, USA (22 Jan 1979). 

Passive solar design can be encouraged by a better theoretical 
understanding of the performance of passive solar buildings and the 
ability to predict the thermal response of various designs. An analyt- 





JUNE 15, 1979 


ic model of passive solar building performance was derived. Heat 
balances were used on the surfaces of materials that absorb sunlight 
(e.g., the inside surface of a mass wall or concrete floor), along with 
solutions to the diffusion equation, to derive response functions for 
surface temperature as a function of solar flux and ambient tempera- 
ture. These expressions are combined to form building response 
functions. These explicit building response functions allow one to 
write relatively simple, analytic expressions for room temperature as 
a function of time over the course of a design day in terms of 
ambient temperature, sunlight, and heater output (if any). Parallels 
between the analytic model and computer codes can be exploited to 
provide a better intuitive understanding of the programs and to assist 
in the incorporation of accurate passive solar simulation into these 
codes. 


29666 (SIB-D—9-1977) Solar energy house in Linkoeping. Ahl- 
stroem, B.; Hedman, E.; Daettermark, B. (Swedish Council for 
Building Research, Stockholm). 1977. 48p. Dep. NTIS (US Sales 
Only), PC A03/MF AOl. 

A description is given of a traditional detached house where 
the objective was to incorporate a solar energy system which could 
provide 40 to 60 per cent of the energy required for space heating 
and water heating. The heating and ventilating systems are described 
as well as performance of both the building as a whole and included 
subsystems. 


29667 Government to support strong Canadian solar effort. 
Ottawa, Canada; Dept. of Energy, Mines and Resources (1979). 7p. 
(NP—23617). Dept. of Energy, Mines and Resources, 580 Booth St., 
Ottawa, Canada. 

A package of solar programs intended to encourage solar 
equipment designers and manufacturers is described. 


29668 Cost analysis and optimization study for solar heating and 
cooling systems: Stillwater, Minnesota and New Castle, Pennsylvania. 
Reid, W.L. Huntsville, AL; Univ. of Alabama (Nov 1978). 83p. 
(NP—23621). 

Detailed cost analyses are provided of two operational test 
sites which are a part of a solar energy development program 
managed by the NASA Marshall Space Flight Center. The study 
involved a detail design review of the system installed in the two 
specific test sites to evolve cost savings, cost improvement tech- 
niques, methods, and design based on the assumption of very high 
production and utilization. 


29669 800 qm copper roof as a solar absorber at Velm. Exempla- 
ry conception for service water and swimming pool heating at an 
educational centre. Fischer, G. Mitteilungsbl. Dtsch. Ges. Sonnenener- 
gie; 2: No. 5, 33-34(Sep-Oct 1978). (In German). 

A solar warm-water-preparation-plant is described which dif- 
fers from conventional plants in some points. The absorbing surface 
is provided for by a copper roof with pipes soldered on it. The heat 
transfer medium flows through these pipes. In addition, the roof was 
also covered with a hard-glass surface. Service water heating is done 
by means of two double-coated boilers of 2,500 litres each; room 
heating by a large storage of 30,000 litres. The consumers are 
supplied through three-way valves, either from the heat storages or 
from an oil-heating-system. It is anticipated that the warm water and 
heat supply of the swimming pool can be done by solar energy 
during the months February through October. 


29670 National bank of Austria erects solar hotel at Weissen- 
bach. ‘Post’ hotel at Weissenbach Attersee equipped with 188 qm 
collectors. Urbanek, A. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: 
No. 5, 35-36(Sep-Oct 1978). (In German). 

Trivalent energy supply system supplying a hotel is described. 
The combination of 188m? flat collectors, 2 heat pumps, and a small- 
water-power-plant of ca. 40 kW reduces both the external supply of 
power and the use of an oil-heating-tank to the last reserve. Solar 
energy is stored in 5 service water storages of 3,000 litres and a 
pressure-free buffer-storages of 2,300 litres. The operation of the 
supply system is explained using the installation plan. 


29671 Solar plant in Engerwitzdorf kindergarten. Mittasch, E. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 5, 39(Sep-Oct 1978). 
(In German). 

A solar collector system is described, which has an absorbing 
surface of 36m? and which is to support the heat supply of a 
kindergarden. A figure shows the efficiency of the flat collectors 
used. The built-in control system makes an optimal utilization of the 
solar energy possible. If the energy available is too low, the system is 
switched to a conventional oil-firing. 


29672 Solar plant for the house and swimming-pool. Birke, M. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 4, 38-39Jul-Aug 
1978). (In German). 

A solar collector plant is described which serves for operat- 
ing floor heating and which supplies energy for preparing hot water 
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and for heating up a swimming-pool. The plant is expected to save 
energy up to 70%. 


29673 Water heating system using solar energy or another energy 
carrier. Lennarz, K. (to Buderus A.G.). German(FRG) Patent 
2,626,512/A/. 29 Dec 1977. 7p. (In German). 

A bivalent space or water heating system is described. The 
system consists of solar collectors, a heat accumulator, and a con- 
ventional heating system. A control system connects either the solar 
collector system or the conventional heating system for heat supply. 


29674 Hotel building with solar heating. Kae/lte Klimatech.; 30: 
No. 10, 432-433(1977). (In German). 

Only solar collectors and heat pumps supply a newly-built 
hotel in Hodenhagen/Walsrode with heat and service water. This 
first solar-heated hotel in the FRG was opened in the beginning of 
June. The heat-technical system (planned and delivered by Messrs. 
John and Co. Achern/Baden) works without fossile heat generators 
and without an additional electrical heating. Ca. 120 m? collector 
surface and 3 solid water/water-heat pumps with 5kW connection 
power each heat the hotel with 50 beds. The house which is 
optimally heat-insulated has an average specific heat need of 45 
kcal/m*h. An extensive storage system assures that sufficient hot 
water is available also during the winter months. Solar preheated 
service water is available for the evaporators of the heat pumps. The 
collector surface helps to hold the evaporator temperature constant- 
ly at 20°C most of the time. Service water preparation and heating 
are separated, a pre-circulation temperature of 36°C is sufficient. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 


29675 (ORNL/TM—6715) Assessment of materials for use in a 
solar ceramic receiver for chemical process heat. Tennery, V.J.; 
Weber, G.W. (Oak Ridge National Lab., TN (USA)). Feb 1979. 
Contract W-7405-ENG-26. 39p. Dep. NTIS, PC A03/MF AOI. 

Candidate ceramic matrials were evaluated on the basis of 
two potential temperature operating regimes: 600 to 1300°C (1100 to 
2400°F) and 1300 to 2200°C (2400 to 4000°F). Discussion of proper- 
ties important to the proposed application includes thermal shock 
resistance, tensile strength, creep resistance, oxidation resistance, 
vaporization rate, chemical inertness to process reactants and prod- 
ucts, cost, and fabricability. Many ceramic materials were considered 
for the 600 to 1300°C operating regime. On the basis of a significant 
data base on tensile strength, thermal expansion, thermal conductiv- 
ity, fabricability, and stability, the leading candidates were identified, 
in decreasing order of preference, as (1) silicon carbide, (2) magne- 
sium oxide, (3) cordierite (2MgO.2Al2:03.5SiO2) known as MAS (4) 
aluminum oxide, (5) silicon nitride, (6) silicon aluminum oxynitrides 
(Si/sub w/Al/sub x/N/sub y/O/sub z/) known as sialons, and (7) 
beryllium oxide. Selection of candidate materials for the 1300 to 
2200°C regime was restricted because of the insufficient property 
data and operational experience on key performance parameters. 
Leading candidates were identified, in decreasing ordr of preference, 
as (1) zirconium oxide (Y2Os) stabilized), (2) magnesium oxide, (3) 
cerium oxide, (4) beryllium oxide, (5) calcium oxide, and (6) thorium 
and uranium oxide. 


29676 (UCRL—81764) Application of shallow solar ponds for 
industrial process heat: case histories. Casamajor, A.B. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 16 Oct 1978. 
Contract EY-76-C-02-0016. 18p. (CONF-781235—1). Dep. NTIS, 
PC A02/MF AOl. 

From Symposium on commercialization of solar and conser- 
vation technologies; Miami Beach, FL, USA (11 Dec 1978). 

The shallow-solar-pond collector system developed by the 
Lawrence Livermore Laboratory is approaching commercialization. 
Three prototype or demonstration projects (Sohio Petroleum Com- 
pany, Sweet Sue Kitchens, and Fort Benning) are described. A 
critique of each project points out the significant factors that affect 
the individual projects and shallow-solar-pond technology in gener- 
al. Particular attention is drawn to problems encountered and solu- 
tions proposed. Finally, possible marketing organization and strate- 
gies are discussed. 


29677 Graz photographic library, the biggest commercial solar 
project in Europe. Urbanek, A. Mitteilungsb/. Dtsch. Ges. Sonnenener- 
gie; 2: No. 5, 31-32(Sep-Oct 1978). (In German). 

The largest Austrian solar plant with 1100m? collector surface 
for water heating is being built in Graz/Austria. The warm water 
will be used in a photo-lab for the development of ca. 400,000 photos 
per die. A heat-recovering-system and an underground heat storage 
are integrated in the system. The amortization time of the plant is 
expected to be 10 years. The annual fuel-oil-saving is estimated to be 
100,000 litres. 
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WATER HEATING 


REFER ALSO TO CITATION(S) 29580, 29586, 29654, 29657, 
29658, 29660, 29669, 29670, 29671, 29672, 29673, 29674, 29705, 
30436, 30599 


29678 (DOE/NASA/CR—150856) Solar hot water system in- 
stalled at Anderson, South Carolina. (Solar Designs, Taylors, SC 
(USA)). Dec 1978. Contract EX-76-A-29-1024. 37p. Dep. NTIS, PC 
A03/MF AOl. 

The solar energy hot water system installed in the Days Inns 
of America, Inc., at Anderson, South Carolina is described. The 
building is a low-rise two-story 114-room motel. The solar compo- 
nents were partly funded by the Department of Energy. The solar 
system was designed to provide 40% of the total hot water demand. 
The collector is a flat plate, liquid with an area of 750 square feet. 
Operation of this system was begun in November 1977, and has 
performed flawlessly for one year. 


29679 (SIB-R—75-1977) Solar heating system for tap hot water. 
Berndtsson, L.; Lindgren, S. (Statens Inst. foer Byggnadsforskning, 
Stockholm (Sweden)). 1977. 83p. (In Swedish). Dep. NTIS (US 
Sales Only), PC AOS/MF AOI. 

Technical and economical prerequisites are given for the use 
of solar energy heated hot water in Swedish dwellings. Different 
system principles according to function and costs are accounted for 
as well as suitable temperature in the solar collector circuit and the 
dimensioning of different components. An estimate of the profitabil- 
ity for a house and a block of flats is given. 


29680 (SIB-R—83-1978) Production of hot water with the aid of 
solar energy: conditions and costs. Peterson, F.; Ringblom, L. (Sta- 
tens Inst. foer Byggnadsforskning, Stockholm (Sweden)). 1978. 183p. 
(In Swedish). Dep. NTIS (US Sales Only), PC A09/MF AOl. 

The conditions and the costs for the utilization of solar energy 
to produce hot water are discussed. Different problems connected to 
this production, such as, for instance, corrosion, are illustrated. 


29681 (SOLAR/2028—78/60) Solar Project cost report for 
Hogate’s Seafood Restaurant, Washington, DC. Hale, H.J. (Mueller 
Associates, Inc., Baltimore, MD (USA)). 9 May 1978. Contract W- 
31-109-ENG-38;EG-77-C-01-4049. 28p. Dep. NTIS, PC A03/MF 
AOl. 

This report provides cost information for the service water 
heating project at Hogate’s Restaurant which is owned by the 
Marriott Corporation. Solar energy is used to preheat water for this 
600 seat restaurant on the north bank of the Potomac River in 
Washington, DC. The solar energy system was retrofitted to the 
building during the summer and autumn of 1977. The system utilizes 
300 Sunworks collectors with a total effective aperture area of 5,840 
square feet. The collectors face 45° west of south at a tilt angle of 55° 
from the horizontal because of building constraints. The collectors 
are mounted in two banks, each two collectors high on a steel I- 
beam support structure. The construction costs of this solar water 
heating project are presented in this report. Categorical system costs 
are broken down into materials, direct labor, and subcontract costs 
where available. 


29682 Refrigerant charged solar water heating structure and 
system. Bottum, E.W. US Patent 4,120,289. 17 Oct 1978. Filed date 
20 Apr 1977. 8p. 

A refrigerant charged solar water heating structure and 
system is provided for use in heating water. The solar heating system 
comprises a solar collector structure operatively connected to a heat 
exchange structure having means for heating water passing thereth- 
rough. A refrigerant is used in the system. The refrigerant is boiled 
in the collector and condensed in the heat exchange structure to give 
off heat. 


29683 Solar-heated stock tank. Sitter, S.B. US Patent 4,108,156. 
22 Aug 1978. Filed date 2 Mar 1977. 12p. 

A heated stock tank with insulated walls and a drinking 
trough on a side is surrounded by a larger stock tank to protect it 
from livestock. The heated stock tank has a steel plate above the 
water. Copper tubes descending from the plate are immersed in the 
water within the heated tank. A transparent covering is over the 
heated tank. A vertically oriented mirror is mounted on a heated 
tank wall. The mirror directs additional sunlight through the trans- 
parent covering to the steel plate. The heat energy in the steel plate 
is conducted through the copper tubes into the water. In addition, 
the transparent covering produces a hothouse effect by trapping the 
heated air beneath the transparent covering. 


29684 120 collectors heat service water for the Unna barracks. 
Schmitter, W. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 4, 36- 
39(Jul-Aug 1978). (In German). 
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A heating system using water and solar collectors is reported. 
The collector surface measures 230 m* Part of the system is a 
storing device with a capacity of 10 m*. Technical details are given. 


29685 Solar house Stamsried with its east-west roof. Doerries, H. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 4, 41(Jul-Aug 1978). 
(In German). 

A solar plant is described which is installed on top of a house. 
The ridge of the roof points to the direction of north and south. It is 
shown that the plant is able to save about 600 | of fuel-oil during one 
year in spite of the roof’s unfavourable geometry. The report also 
contains data on the function and the economy of the plant. 


29686 Facility for utilizing solar energy by means of a heat pump 
and heat storage. Schantz, H. (to Deutsches Patentamt). 
German(FRG) Patent 2,612,105/A/. 29 Sep 1977. 7p. (In German). 

A solar facility for heating water is described. The facility 
consists of the absorber, a heat reservoir, and the connected consum- 
ing devices. A heat pump installed in the plant circuit serves to 
increase the temperature level of the heat exchanger fluid heated in 
the absorber. According to the claim the absorber is to be directly 
connected with the refrigeration cycle of the heat pump, the usual 
cooling water circuit thus being avoided. Further there are made 
claims concerning automatic sun following of the solar collectors. 


29687 System to heat liquids contained in pools, in particular 
water in swimming pools. Almer, G. (to Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,611,818/A/. 29 Sep 
1977. 10p. (In German). 

The system is a simple device for the generation of thermal 
energy from solar radiation it makes use of the absorptivity of black 
surfaces for light and heat radiation. In order to make up for heat 
losses of a water pool which is to kept at a temperature above 
ambient temperature, a heat-conducting thin layer, e.g. a metallic 
layer, is installed floating at the water surface or at some distance 
below it. The blackened surface of this layer is permeated by solar 
radiation without reflection losses; the conductive layer takes up the 
energy and transfers it to the water. 


29688 Warmwasserbereitung mit Sonnenenergie. (Solar water 
heating). Zogg, M. Stuttgart, Germany, F.R.; Hallwag (1977). 92p. 
(In German). 

This article deals with solar water heating. After a general 
introduction to insolation and its variations, the design and function- 
ing of solar collectors are discussed. This includes an analysis of heat 
losses, the useful heat flow density, and the efficiency. As in most 
cases the converted solar energy has to be stored. The problems of 
heat storage are discussed in a separate chapter. Finally, solar 
systems as a whole are analyzed as the combined effect of the 
components is important for effective operation and not the single 
components alone. The last chapter deals with the economics of 
solar water heating. 


OTHER 
REFER ALSO TO CITATION(S) 29640 


29689 (CONF-730747—(E), pp 10p, Paper E46) Description of 
a large scale solar steam cooker in Haiti. Alward, R. (McGill Univ., 
Ste. Anne de Bellevue, Quebec); Lawand, T.A.; Hopley, P. 1973. 

From International congress on the sun in the service of 
mankind; Unesco House, Paris, France (2 Jul 1973). 


A solar cooker has been designed and built to serve as the 
principal means of cooking the noon-time meal for 240 students at a 
school in Haiti. In view of recent pressure to abandon the use of 
charcoal for cooking purposes, to protect existing trees and hence 
reduce soil erosion, and the relatively high costs of more conven- 
tional fuels, the solar cooker is viewed as an ideal replacement. The 
flat-plate type solar steam cooker developed by the Brace Research 
Institute in Barbados in 1964 was selected as the model to scale up 
for the first attempt at large scale solar cooking. Specific criteria 
relating to user requirements are discussed and basic design features 
and construction details are elaborated. Operational experiences and 
test data on both prototype and field units are evaluated and dis- 
cussed. The cooker is built in modules, each of which can supply 
cooked food for 8 persons. A materials and cost breakdown on a 
modular basis is given. The total cost per unit was $65.00 installed. 


29690 Desalination of salt water by solar energy means. La 
Rocca, A. (to FIAT Societa per Azioni). US Patent 4,135,985. 23 
Jan 1979. Priority date 31 May 1976, Italy. 6p. 

Desalination apparatus using solar energy comprises a main 
insulated container with a subsidiary preheating container next to it; 
the main container is covered with a transparent cover serving as a 
selective filter to provide the greenhouse effect and also as a conden- 
sation surface for water vapor, and this transparent cover incorpo- 
rates a hollow space, for example by making the cover double 
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skinned. The hollow space forms part of a syphon which automati- 
cally regulates the water levels, transferring salt water from a 
preheating container to the main container as the level in the main 
container falls due to loss by evaporation leading to condensation 
and withdrawal of the desalinated water. The hollow part of the 
transparent cover thus serves also to preheat the incoming salt water 
with the heat lost upon condensation by the vapor within the main 
container. 


29691 Solar still. Currin, C.G. (to Dow Corning Corp.). US 
Patent 4,107,000. 15 Aug 1978. Filed date 29 Sep 1975. 4p. 

There is described a solar still comprising a pair of juxtaposed 
corrugated sheets which in a preferred embodiment are positioned at 
an angle to one another whereby the upper sheet rests on the raised 
portions of the lower sheet. A thermally insulating, solar energy 
transmitting window overlies the upper sheet. The upper sheet is 
made of solar energy absorbent material and the lower portions of 
the sheet are adapted to contain water to be distilled. A plurality of 
vents are provided in the uppermost portions of the upper sheet and 
the lower sheet and are adapted to be placed on the ground or a 
body of water for cooling and act as a condenser for vapor passing 
through the vents into the space below the upper sheet. 


29692 Thermal calculation of the reactor of a solar-powered 
energy facility for thermolysis of water to produce hydrogen. Shakhba- 
zov, S.D.; Rzayev, P.F. (Azerbaydzhan Polytechnical Inst., USSR). 
Geliotekhnika; No. 2, 69-73(1978). 

Heat engineering calculations are done on a reactor used for 
thermal dissociation of water. The temperature produced by para- 
bolic reflectors in the solar reactor is 2000°C. At this temperature 
the material of the chamber must be high-melting, inexpensive, easily 
machined, strong, gas-tight, resistant to oxidation at high tempera- 
tures, and have high thermal conductivity. The last requirement 
rules out ceramics, and most high-melting metals are scarce and 
expensive. This narrows the choice down to four metals: molybde- 
num, niobium, titanium, and tungsten. But these oxidize rapidly and 
for that reason are not suitable either. It is concluded that the only 
materials that meet all requirements are nuclear and electrode gra- 
phites. Practical difficulties restrict the optimum shape to a hollow 
cylinder. The temperature distribution lengthwise of the reactor is 
found from solution of a differential equation of heat conductivity 
for a rod of finite length with fixed cross section. 


29693 Effect of closed forced circulation of a steam—air mixture 
in a solar desalinating unit. Seyitkurbanov, S.; Rabinovich, L.I. 
(Physicotechnical Inst., Turkmen, USSR). Geliotekhnika; No. 2, 50- 
52(1978). 

Experiments were done on closed forced circulation of a 
steam—air mixture under full-scale conditions in two sections of a 
solar desalination facility on the solar engineering test grounds of the 
Physicotechnical Institute of the Turkmen Academy of Sciences. A 
circulating blower in an enclosed housing was located over the 
center of the evaporative surface. As the blower operates, steam— 
air mixture is drawn from beneath into the housing and is raised to 
the glassed-in surface and split on the glass into two flows, each 
going to its own end of the desalinating unit. The results of the 
experiments showed conclusively that forced circulation in an en- 
closed space increases the productivity of the desalination unit. 
Further experiments are needed to define more precisely the prob- 
lems of optimization of the process, including determination of 
periodicity, intensity, and duration of the forced circulation. 


29694 Large-area solar distillation plant and sprinkler installa- 
tion. Freilaender, R. (to Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,626,902/A/. 22 Dec 1977. 7p. (In 
German). 

The invention describes a solar distillation plant. A water 
surface of random size - with or without a shore region - is covered 
gas-tightly with a plastic cover which is statically stabilized by 
pneumatic pressure. Solar radiation permeates the transparent cover 
and evaporates water. The water condensing on the cover is collect- 
ed at the edges or used for sprinkling plant cultures. 


29695 Machine to make use of the exergy of steam. (to Dornier- 
System G.m.b.H.). German(FRG) Patent 2,617,025/A/. 27 Oct 
1977. 8p. (In German). 

A solar-driven work machine of extremely simple construc- 
tion and very little production efforts is according to the patent, 
described as follows: The steam generated by a solar collector is 
collected in a heat-insulated container. When the steam reaches a 
given pressure, it is led through an automatically opening pressure 
valve into a water-cooled container filled with the steam medium in 
condensed, liquid phase and presses this liquid into a work cylinder. 
After the automatic closing of the pressure valve, the steam con- 
denses on the walls of the cooled container and flows back into the 
steam generator. 
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SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 29611, 29637, 29652, 29655, 
29656, 29675, 30781 


29696 (ALO—5308-T1) Polymer surface coatings for downcon- 
version of uv radiation and inhibition of photodegradation. Semiannual 
technical status report, June 1978—January 1979. Yen, W.M.; Yu, H. 
(Wisconsin Univ., Madison (USA)). 27 Jan 1979. Contract EM-78-C- 
04-5308. 7p. Dep. NTIS, PC A02/MF AO1. 

Cerous (III) polymethacrylate (CPMA), prepared by saponi- 
fying a commercial polymethyl methacrylate (PLEXIGLAS) and 
subsequently neutralized with cerous nitrate, were cast into film 
from its ethyl acetate solution. CPMA films were subjected to 
intense uv radiation in order to accelerate the solarization, and they 
were found to be substantially less susceptible to uv induced degra- 
dation than the control which was the film cast from polymethacry- 
lic acid (PMA). A set of CPMA coated PLEXIGLAS fiims were 
then tested by the same method and the films with coating thickness 
of Su were inhibitory to uv degradation although the surface density 
of cerous ion was not uniform. A solar simulator has been installed 
and calibrated, and initial optical and aging measurements have been 
made on a series of CPMA PLEXIGLASS films. An automated 
solarization test system is in the process of being installed. 


29697 (ANL—78-70, pp 107-111) Solar energy development. 
Aug 1978. 

In Chemical Engineering Division research highlights, 1977. 

The solar-energy program on collector development in CEN 
is one of several solar-energy-related programs at ANL that are 
directed toward applying solar eneergy to the heating and cooling of 
buildings and to producing industrial process heat. The CEN devel- 
opment efforts are centered on the development and demonstration 
of advanced solar collectors based on the compound parabolic 
concentrator (CPC) concept. These collectors concentrate light 
without focusing it. Therefore, continuous tracking of the sun is not 
needed. Emphasis is on demonstrating improved performance and 
cost effectiveness of the CPC concept and working closely with 
industry in the applications of the collectors. Activities are reported. 


29698 (CONF-790120—1) Directional absorptance spectrocalori- 
metric measurement and spectral profile parametrization of solar 
absorbers at elevated temperatures. Soule, D.E. (Argonne National 
Lab., IL (USA)). 24 Jan 1979. Contract W-31-109-ENG-38. 12p. 
Dep. NTIS, PC A02/MF AO1. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

A testing program is developed to optically and thermally 
characterize spectrally selective solar absorbing layers of different 
types under experimentally simulated operating conditions at high 
temperatures. Parametrized spectral profile modeling with the Fermi 
model, the solar reflectance-infrared emittance method and with 
direct spectrocalorimetric measurements are considered. The appli- 
cation of a new type of directional absorptance spectrocalorimeter 
presently under test is described. 


29699 (COO—4484-03) Self controlling, self pumping heat circu- 
lation system study. Progress report, August 1, 1977—January 31, 
1978. Wachtell, G.P. (Franklin Inst. Research Labs., Philadelphia, 
PA (USA)). Jun 1978. Contract EG-77-C-02-4484. Sp. (CONF- 
7805126—6). Dep. NTIS, PC A02/MF AOI. 

From Workshop on the control of solar energy; Hyannis, 
MA, USA (23 May 1978). 

Several self pumping devices for transporting heat from roof- 
mounted solar collectors to thermal energy storage (TES) at a lower 
elevation are described and given a preliminary evaluation. The 
work included a literature search with acquisition of many docu- 
ments. A peak heat load of 75,000 Btu/hr with collector outlet 
temperature between 120 and 160°F was assumed, representing the 
use of flat plate collectors on a single-family dwelling. The following 
schemes are discussed and the following preliminary conclusions are 
drawn as to practical feasibility: power cycles (external cycle to 
circulate air or water is feasible; internal cycle for air is not; feasible 
for latent heat transport), vapor bubble lift (feasible), vapor expan- 
sion pumping action (feasible), latent heat transport with return of 
condensate by the vapor stream (feasible), capillary and osmotic 
pumping (possibly feasible), negative thermal expansion coefficient 
for downward thermosyphoning (probably not feasible), magnetic 
forces on ferrofluids (probably not feasible in this application), 
photovoltaic power (not practical for air or water circulation, but 
feasible for latent heat condensate return), and optical duct for direct 
solar heating of TES. All except the last two schemes incur a 
thermodynamic penalty, leading to an increase in collector tempera- 
ture, generally less than about 5 or 10°F. 


29700 (DOE/NASA/CR—150900) Thermal performance evalu- 
ation of MSFC hot air collectors with various flow channel depths. 
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(Wyle Labs., Huntsville, AL (USA). ag Energy Systems Div.). 
Jan 1979. Contract EY-76-A-29-1037. 20p. 0: 

The test procedures used and the ail obtained during the 
evaluation test program on the MSFC air collector with flow 
channel depth of 3 in., 2 in., and 1 in., under simulated conditions are 
presented. The MSFC hot air collector consists of a single glass 
cover with a non-selective coating absorber plate and using air as the 
heat transfer medium. The absorber panel consisted of a thin flat 
sheet of aluminum. 


29701 (PNL—2757) Heliostat manufacturing analysis. Drum- 
heller, K. (Battelle Pacific Northwest Labs., Richland, WA (USA)). 
1 Oct 1978. Contract EY-76-C-06-1830. 155p. Dep. NTIS, PC A08/ 
MF AOl1. 

Results of a manufacturing cost analysis of heliostats are 
presented. The two primary objectives are: (1) providing a base for 
uniform cost analysis, and (2) providing facility and manufacturing 
cost estimates for planning purposes in the development of a helio- 
stat industry. The manufacturing analysis provides materials, labor, 
equipment, and facility costs for each step in the manufacturing 
process. Detailed procedures are presented for cost estimates. These 
include estimating worksheets for each component of the manufac- 
turing costs. 


29702 (SAND—78-0898C) Apparent absorptance of cylindrical 
enclosures. Dunn, J.C. (Sandia Labs., Albuquerque, NM (USA)). 
Apr 1978. Contract EY-76-C-04-0789. 6p. (CONF-781133—1). Dep. 
NTIS, PC A02/MF AOl. 

From AIAA conference on solar energy; Phoenix, AZ, USA 
(27 Nov 1978). 

The apparent absorptance and emittance of enclosures is of 
fundamental importance to the design of cavity-type solar receivers. 
Apparent absorptance (defined as the ratio of total absorbed to total 
incoming radiant energy) is a useful measure of cavity efficiency in 
absorbing solar radiation, while apparent emittance is required for 
cavity heat loss calculations. These apparent radiation properties are 
functions of the actual emittance and absorptance of the internal 
surfaces and the cavity geometry. The geometrical configuration 
considered in this analysis is a closed cylinder having a single 
aperture of diameter d/sub ap/ concentric with the cylinder axis, 
where d/sub ap/ is greater than zero and smaller than or equal to the 
cylinder diameter D. 


29703 (SAND—78-2182) Midtemperature Solar Systems Test 
Facility test results: effects of severe hailstorm on August 9, 1978. 
Harrison, T.D. (Sandia Labs., Albuquerque, NM (USA)). Mar 1979. 
Contract EY-76-C-04-0789. 30p. Dep. NTIS, PC A03/MF AOl1. 

The effects of a severe hailstorm August 9, 1978, over an area 
encompassing the DOE/Sandia MSSTF in Albuquerque, NM, are 
discussed. At the time of the hailstorm the MSSTF contained line 
and point-focusing collectors for converting solar energy to thermal 
energy, as well as the fluid loops and thermal storage facilities 
necessary for an STE system and the CMTF. The MSSTF also 
contains a variety of photovoltaic devices for converting solar 
energy directly to electrical energy. The effects of the hail on the 
equipment in each subsystem are described. 


29704 (SAND—78-2419C) Overview of solar system design and 
application principles. Dugan, V.L. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 11p. (CONF-790203—1). 
Dep. NTIS, PC A02/MF AOl1. 

From Solar energy symposium; Tokyo, Japan (5 Feb 1979). 

Portions of document are illegible. 

Solar thermal energy conversion systems represent a method 
of reducing dependency on stored energy reserves; this is done at the 
expense of an increased dependency on materials and land resources. 
The various technologies being investigated to convert solar radi- 
ation into thermal energy are reviewed, and general guidelines 
which should be followed in designing and applying cost-effective 
solar conversion systems are presented. This information is expanded 
upon and illustrated by a comparison of performance results for a 
range of solar thermal technologies and by one solar irrigation 
application in the United States. 


29705 (SIB-R—48-1978) Plastic solar collectors for the heating 
of swimming pools. Ekstroem, L.; Ottosson, H. (Statens Inst. foer 
Byggnadsforskning, Stockholm (Sweden)). 1978. 37p. (In Swedish). 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Solar collectors made of plastic are useful for the heating of 
swimming pools. Construction problems in connection with this 
specific utilization of solar energy are discussed as well as the 
economic benefits. 


29706 (TID—29327) Solar Collector Design and Fabrication 
Program. Final report. (Raytheon Co., Bedford, MA (USA). Missile 
Systems Div.). May 1978. Contract EY-76-C-04-0789. 188p. Dep. 
NTIS, PC A09/MF AOl1. 
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The continuation of activities directed toward the installation 
and operation of a test point concentration collector at Sandia 
Laboratories, Albuquerque is described. A previous program had 
developed the requirements for and preliminary design of a 22 ft 
diameter point concentrator, using curved glass mirrors to focus 
energy into an annular aperture thereby heating fluid to 600°F. The 
principal objectives of this program were to produce detailed manu- 
facturing drawings of the collector and procure and install the 
collector at Sandia for test and evaluation. These objectives were 
accomplished and the collector is currently being operated by 
Sandia personnel. Foremost in the collector design and manufactur- 
ing problems addressed were those associated with the mirror sup- 
port structure and the mirrors themselves. A detailed description is 
presented of requirements, design and manufacturing of collector 
major components, including the mirrors, mirror support structure, 
absorber and its support structure, and the pedestal and drives. 
Numerous illustrations of the in-process and finished and installed 
equipment are included. Also included are the requirements for the 
collector control system, automatic and manual, as well as a descrip- 
tion of a fluid circulating system to maintain delivered fluid tempera- 
ture at a preselected value. 


29707 (UCRL—52385(Rev.1)) Design guide for shallow solar 
ponds. Casamajor, A.B.; Parsons, R.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 8 Jan 1979. Contract W-7405- 
ENG-48. 65p. Dep. NTIS, PC A04/MF AO1. 

The Solar Energy Group at LLL has developed shallow solar 
ponds to supply solarheated water for industrial and commercial use 
at a cost that is competitive with conventional energy sources. Three 
aspects of this SSP technology are discussed: (1) an introduction to 
SSP technology, potential, and limitations; (2) a detailed description 
of the design and operation of an SSP system including component 
drawings and specifications; and (3) planning information so that an 
SSP system can be sized for a particular applicaion and the cost can 
be estimated. 


29708 Prisms with total internal reflection as solar reflectors. 
Rabl, A.; Rabl, V. (to a < — US Patent 4,120,565. 17 Oct 
1978. Filed date 16 Jun 1977 

PAT-APPL-807, 105. 

An improved reflective wall for radiant energy collection and 
concentration devices is provided. The wall is comprised of a 
plurality of prisms whose frontal faces are adjacent and which 
reflect the desired radiation by total internal reflection. 


29709 Fur-like photothermal converter surface. Gross, D.; Gene- 
quand, P. (to Battelle Development Corp.). US Patent 4,117,829. 3 
Oct 1978. Priority date 8 Jan 1976, Switzerland. 20p. 

In order to reduce energy losses by convection and/or ther- 
mal radiation from the radiation-absorbing surface of a photothermal 
energy converter for the utilization of solar energy, the said surface 
is provided with a multiplicity of projecting fibres sufficiently close 
to one another to suppress convection, each fibre consisting of a 
material which is permeable to the incident luminous radiation to be 
absorbed and at least partly opaque to infrared thermal radiation 
which may be reemitted from the said surface whereby energy losses 
by radiation are reduced. The fibres can be, for example, glass or 
plastic fibres and can be integral with or implanted in the said 
surface. Preferably, the fibres have diameters in the range 25 to 500 
micrometers, a height of the order of 5 cm, and an average distance 
between fibres in the range 100 to 5000 micrometers. 


29710 Selective coatings for solar collectors. Hajdu, J. Metallo- 
berflaeche-Angew. Elektrochem.; 32: No. 10, 463-468(Oct 1978). (In 
German). 

The paper reports on the results of works concerning coatings 
on absorber plates used in flat plate solar collectors. For most forms 
of application in space heating, these technologies are the most 
economical method for collecting solar energy. They mainly consist 
of a metallic absorber plate placed in a heat-insulated container with 
a transparent glass covering. The absorber plate is coated with a 
material with characteristics corresponding to solar energy absorp- 
tion: the heat collected is transported for further use from the 
absorber plate by air or a liquid coolant. 


29711 Solar energy collector. Burd, D.M. US Patent 4,116,220. 
26 Sep 1978. Filed date 27 Apr 1976. 6p. 

A solar energy collector is disclosed having an insulated 
enclosure with at least one transparent wall, a thin planar collecting 
member supported in the enclosure under peripheral tension and 
fluid means transmitting energy from the member. 


29712 Solar energy collecting and concentrating apparatus. 
Zaugg, H.; Liebi, H. US Patent 4,116,221. 26 Sep 1978. Filed date 7 
Sep 1976. 4p. 

Apparatus is disclosed for collecting and concentrating solar 
energy, having parabolic-cylindrical reflector elements driven at 
both ends and caused to follow up the changing position of the sun, 
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whereby the reflector elements can be of light construction and yet 
possess the necessary resistance to torsion. 


29713 Process and apparatus for collecting solar energy. Seifried, 
W. (to Hoechst Aktiengesellschaft). US Patent 4,116,222. 26 Sep 
1978. Priority date 14 Jan 1976, German, Federal Republic of (F.R. 
Germany). 6p. 

A process and apparatus for collecting solar energy are 
disclosed involving exposing a mixture of a fluid carrier and heat 
absorbing particles to the rays of the sun in a container having a 
transparent cover facing the rays of the sun, and circulating the 
mixture to a thermal accumulator or sink. The fluid may be a liquid 
or gas, or a mixture of liquid and gas; and the particles preferably 
have a specific gravity different from that of the carrier so they 
naturally separate if circulation of the mixture stops. The container is 
dimensioned so that, upon separation of the particles, they no longer 
are exposed through the transparent surface of the container. Mix- 
ture flow control means are provided within the container. 


29714 First European factory for solar systems at Spittal. Ur- 
banek, A. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 5, 23- 
26(Sep-Oct 1978). (In German). 

The firm of Stiebel-Eltron has constructed in Austria a solar 
plant with an investment cost of DM 20 mio., which has taken up the 
mass production of solar collectors. The factory is designed for the 
capacity of 50,000 collectors (each 2 m?) per shift and year; the 
normal units and other additional equipment must be added. Meas- 
ures for conquering the European ‘solar market’ are reported on. 


29715 Heat exchange panel. Kleine, C.A.; Middleton, V.L. (to 
Olin Corp.). US Patent 4,109,711. 29 Aug 1978. Filed date 17 Nov 
1975. 8p. 

A heat exchange panel is disclosed which possesses a system 
of internal tubular passageways connecting opposed headers, where- 
in said headers define an angle of at least 91° with respect to the 
direction of flow of a heat exchange medium passing therethrough, 
and said passageways are disposed at an angle of at least 1° with 
respect to said flow, said flow defined with respect to a longitudinal 
edge of said panel. The disposition of the headers and passageways 
provides improved and efficient drainage of fluid from the panel 
regardless of whether the longitudinal dimension of the panel is 
placed in the horizontal or the vertical plane. 


29716 Adjustable solar concentrator. Dame, R.E. (to Mega Ana- 
lytical Research Services, Inc.). US Patent 4,106,484. 15 Aug 1978. 
Filed date 31 Mar 1977. 4p. 

A solar concentrator is provided having means allowing for 
deformation and precise adjustment of a cylindrical parabolic solar 
energy reflecting surface of the concentrator. The aforesaid means 
produces a geometrically correct concentrator surface which can be 
adjusted after fabrication to provide a sharp solar image on the 
receiver tube. 


29717 Control technology for solar devices. Urbanek, A. Mittei- 
lungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 4, 31-33(Jul-Aug 1978). (In 
German). 

Optimal energy yield from solar collector systems can only be 
achieved by applying a control system. This is first illustrated by 
some examples. A survey of firms offering control systems for 
collector devices is given. 


29718 Solar heat collector module. Lightfoot, D.J. (to Deutsches 
Patentamt). German(FRG) Patent 2,658,717/A/. 29 Jun 1978. 15p. 
(In German). 

The solar collector claimed in the patent consists of a parabol- 
ic reflector arranged inside a casing. The casing is covered with a 
transparent plate. The solar energy is absorbed by a heat collector 
tube of rectangular cross-section through which a heat carrier 
medium flows. The geometry of the arrangement of absorber and 
reflector with respect to each other provides for a good energy yield 
of the collector. 


29719 Control circuit for a solar collector. Friedrich, P. (to 
Vaillant (J.) K.G.). German(FRG) Patent 2,658,709/A/. 29 Jun 
1978. 8p. (In German). 

A control circuit for a solar collector is claimed by which the 
heat exchanger fluid is recirculated only as long as the temperature 
difference between collector and accumulator is high enough, i.e. the 
recirculation pump works only as long as this optimum temperature 
difference exists. 


29720 Solar collector. Stork, A. (to Deutsches Patentamt). 
German(FRG) Patent 2,658,889/A/. 29 Jun 1978. 13p. (In German). 

The invention pertains to a solar collector for air heating. The 
design of the collector is improved compared to earlier collectors of 
this kind in that there is no heat build-up in the collector tubes. In 
addition, the collector is made of simple and cheap serial parts. 
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29721 Solar convector. Schormann, G. (to Deutsches Paten- 
tamt). German(FRG) Patent 2,654,044/A/. 1 Jun 1978. 7p. (In 
German). 

This is a supplement to patent P 2632085.4, dealing with the 
improvement of the energy yield of a solar collector. The energy 
yield is improved by a transparent hood over the collector; this hood 
will increase the heat flow to the collector from the neighbourhood. 


29722 Clamping frame for solar collectors. Overkamp, K.H. (to 
Rheinisches Zinkwalzwerk G.m.b.H. und Co. K.G.). German(FRG) 
Patent 2,650,144/A/. 3 May 1978. 9p. (In German). 

A clamping frame for solar collectors is described with some 
technical details. 


29723 Solar collector. Overkamp, K.H. (to Rheinisches Zink- 
walzwerk G.m.b.H. und Co. K.G., Datteln (Germany, F.R.); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,650,143/A/. 3 May 1978. 7p. (In German). 

Construction elements of flat plate collectors are described 
which simplify the production method of flat plate collectors, keep 
the construction height as low as possible and reduce their weight. 


29724 Coatings and cover plates for efficient solar energy collec- 
tion. Smith, G.B.; Sabine, T.M. J. Aust. Ceram. Soc.; 14: No. 1, 4- 
8(May 1978). 

The spectral reflectance of absorber panel coatings and the 
spectral transmission of cover materials across the solar and thermal 
infrared spectra determine their suitability for solar collector appli- 
cations. The use of selective coatings in non-concentrating and 
concentrating collectors is examined. Possibilities for cost-effective 
anti-reflection coatings and heat mirrors (thermal infra-red reflec- 
tors) are analysed. Examples of selective coatings, their production 
methods and their physical and chemical characteristics are given. 
The physical origin of selectivity is discussed with emphasis on those 
electro-chemical deposits studied by the N.S.W. Institute of 
Technology's Solar Energy Group. 


29725 Process and device for utilizing meteorological radiations. 
Laing, N. US Patent 4,073,284. 14 Feb 1978. Priority date 23 Jun 
1972, German, Federal Republic of (F.R. Germany). 8p. 

In a process or a device for receiving or emitting solar energy 
a coating absorbing or emitting the sunlight is in thermally conduc- 
tive communication with a crystalline storage mass having a phase 
change at a predetermined temperature. 


29726 Device for producing useful heat from solar radiation. 
Heitland, H.; Kroll, R.; Grundmann, E. (to Volkswagenwerk A.G., 
Wolfsburg (Germany, F.R.); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,626,182/A/. 22 Dec 1977. 
16p. (In German). 

A flat collector is described, which can be rolled up. The 
collector consists of at least two foils, which have the heat transfer 
liquid flowing through them. At least one foil is coloured in order to 
absorb solar radiation. Technical details on the arrangement of the 
inlet and outlet ducts and a storage container for the heat transfer 
medium are given. 


29727 Solar flat plate collector. Anschuetz, T. (to Deutsches 
Patentamt). German(FRG) Patent 2,623,642/A/. 8 Dec 1977. 6p. (In 
German). 

A conventional solar collector is described. The patent claims 
pertain to constructional details of the collector. 


29728 Radiation focussing method. Gellert, D.P. (to Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,724,788/A/. 8 Dec 1977. 24p. (In German). 

A device for the focussing of solar radiation in a solar 
absorber is described. Radiation focussing is achieved in several 
steps: 1) Reflection of the incident radiation in such a way that the 
radiation is 2) refracted by prisms so that it hits the absorber surface 
which is located in a given region behind the optical system. Design 
examples are given. 


29729 Solar collector with a cover of evacuated tubes. Bannigan, 
J.; Mahdjuri, F. (to Philips Patentverwaltung G.m.b.H., Hamburg 
(Germany, F.R.); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,622,750/A/. 8 Dec 1977. Ilp. (In 
German). 

The invention deals with a solar collector with an absorber 
which cooperates with a heat exchanger in the transfer of the heat 
generated by solar radiation to a fluid transport medium and a cover 
insulating the absorber and the heat exchanger from the atmosphere. 
The cover consists of a number of evacuated transparent tubes lying 
parallel in contact with each other, which are in contact with 
absorber and heat exchanger over a large area of the lower half of 
their cross-section. 
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29730 Solar collector and method for its production. Martin, J.; 
Derorne, F. (to Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,723,252/A/. 8 Dec 1977. 9p. (In German). 

A solar collector is described which is easy to manufacture 
and resists corrosion and liquid pressure. The collector consists of a 
first layer of polymerized resin which has sections with cavities and 
is connected with a second layer of polymerized resin, thus forming 
ducts for the heat carrier medium. Another patent claim deals with a 
method to produce collectors of this type. 


29731 Combined mirror-tube collectors, Rueckstaedter, H. (to 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,619,107/A/. 24 Nov 1977. 4p. (In German). 

An improvement for focussing solar collectors is proposed. 
The additional mirrors proposed in Patents P 25 52 598.8 and P 26 17 
203.2 represent 2 separate systems each. According to the invention 
it is proposed to combine these two mirrors into one, by producing a 
new shape of tube with a drop-shaped crossection, so that the mirror 
formerly situated outside lies on the inside of the evacuated drop 
shaped tube. The actual heat exchanger, the absorption surface, lies 
in the focussing plane of the lower focussing mirror, as is well 
known. As an alternative to the selective coating of the upper half of 
the glass at the front, a selective coating of the absorption surface 
with nickel black, among other materials, can be undertaken. 


29732 Energy converter for solar radiation. Amundsen, A.R. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,620,976/A/. 24 Nov 1977. 9p. (In 
German). 

A solar collector is described, where air is used as the heat 
transfer medium, and which, because of its construction, has a 
particularly high efficiency. The collector consists of the actual 
absorber and a glass cover. Between the two, there is an air deflec- 
tion plate which consists of a material transparent to light. The air 
flows in the upper part, i.e. between the cover plate and the 
deflection plate, into the collector and is heated after deflection into 
the lower part of the collector, i.e. between deflection plate and 
absorber, before it leaves the collector. 


29733 Parabolic zigzagging absorber system for solar collectors. 
Rueckstaedter, H. (to Deutsches Patentamt). German(FRG) Patent 
2,617,203/A/. 10 Nov 1977. 3p. (In German). 

The invention claims refer to the arrangement of cylindrical- 
parabolic mirror surfaces and absorption surfaces for vertical instal- 
lation on building walls. In addition, a combination of this system 
with prism cover plates for the collectors is proposed. 


29734 Selective radiation absorption device for heat generation. 
Austin, R.R.; Bastien, R.C. (to Perkin-Elmer Corp., Norwalk, CT 
(USA); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,658,691/A/. 14 Jul 1977. 15p. (In German). 

The invention is designed to produce a selective Absorber, 
which has a high absorption-emission coefficient over a wide range 
of wavelengths. The absorber should retain its spectrum properties 
over a large range of angles of incidence on its surface. Apart from 
this the absorber should be suitable for working effectively under 
rough environmental conditions. Finally the absorber should be 
capable of being manufactured simply and cheaply. 


29735 Solar cells. Wendel, W. (to Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,536,845/A/. 3 Mar 
1977. 3p. (In German). 

A solar collector is described. The absorber consists of a plate 
onto which the light is focussed through lenses. The heat is trans- 
ported from the absorber to the heat accumulator via metallic heat 
conductors. In case of insufficient solar radiation, the heat transport 
from the collector to the accumulator may be interrupted by a 
disconnecting switch. The casing consists of Eternit. 


29736 Solar collector. Barak, A.Z. (to Energy Research and 
Development Administration, Washington, DC (USA); Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,633,029/A/. 10 Feb 1977. 16p. (In German). 

A cylindrical solar collector with an energy absorber and at 
least one focussing reflecting wall is described. According to the 
invention, means are provided to reduce heat losses from the unheat- 
ed part of the energy absorber and to prevent coolant flow to the 
unheated parts of the energy absorber. For this purpose the total 
absorber consists of several individual absorbers, which are thermal- 
ly insulated relative to each other. The temperature in each individu- 
al absorber is measured by temperature sensors, and the coolant flow 
is only released to those absorbers which have a certain minimum 
temperature. 


29737 Solar energy converter. Moan, K.L.; Pei, Yu Kun. (to 
Owens-Illinois, Inc., Toledo, OH (USA); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,606,725/A/. 2 
Sep 1976. 22p. (In German). 


ERA VOL. 4, NO. 11 


The invention pertains to a solar energy converter for the 
heating of buildings. The converter consists of the absorber proper, a 
double-walled glass system into which a gas flows which is heated 
by solar energy. The energy is transferred to a second circuit via 
heat exchangers. The heat carrier medium of this circuit is water. 
Constructional details of the collector and its integration into the 
house roof are given. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 29664, 29699, 30264, 30265 


29738 (EUR—6044EN) Theoretical studies on the utilization of 
reciprocal salt pairs for solar heat storage. Reiter, F.W. (Commission 
of the European Communities, Ispra (Italy). Joint Nuclear Research 
Center). 1978. 38p. Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

The double conversion of reciprocal salt pairs can be used for 
solar energy storage in buildings when the transition point of pair 
stability lies between 10 and 70°C, when the enthalpy of reaction is 
sufficiently high and when the reaction is exotherm below the 
transformation temperature and endotherm above the transformation 
temperature. The approximate transformation temperatures of more 
than 500 reciprocal salt pairs are determined by the solubility crite- 
rion of van't Hoff. The enthalpies of reaction are calculated from the 
enthalpies of formation of the components. About 30 of these reac- 
tions seem to be suitable for solar heat storage, when no other 
criteria as transformation temperature and enthalpy of reaction are 
used. First experimental results of reciprocal salt pair reactions of 
Ba(OH): and the nitrates of the alkaline metal group are presented. 


29739 (LA-UR—79-175) Experimental evaluation of phase 
change material building walls using small passive test boxes. Collier, 
R.K.; Grimmer, D.P. (Los Alamos Scientific Lab., NM (USA)). 11 
Jan 1979. Contract W-7405-ENG-36. 7p. (CONF-790106—4). Dep. 
NTIS, PC A02/MF AO}. 

From 3. national passive solar conference; San Jose, CA, 
USA (11 Jan 1979). 

Macroencapsulated PCM cemented within masonry building 
blocks can markedly increase the effectiveness of an equivalent 
volume of concrete for use as a mass wall for passive solar applica- 
tions. Various hydrocarbons and hydrated salts were tested. The test 
procedure and results are presented and discussed. Of the PCM’s 
tested, the most promising candidate material is calcium chloride 
hexahydrate. The best performing PCM blocks performed on a par 
with a massive masonry design. (WHK) 


29740 Salt storage for solar energy. Umsch. Wiss. Tech.; 78: No. 
18, 578(Sep 1978). (In German). 

The author reports on research activities to develop a sodium 
sulphate heat storage. The storage element will be used in a solar 
space heating plant. 


29741 Thermal storage. Dean, T.S. Philadelphia, PA; Franklin 
Institute Press (1978). 61p. 

Solar power is regarded as a major energy resource in the 
wake of fossil fuels’ depletion. Methods for the storage of solar 
power as heat are being researched in the laboratories. This is 
because solar power cannot be made available upon demand. Rather, 
solar energy must be stored in some way so that it can be used at 
appropriate times. Passive solar heating systems will essentially pivot 
on a thermal mass’s exposure to sunlight. The thermal mass absorbs 
the sunlight as heat. Later, the stored heat is re-radiated according to 
the thermal mass’s characteristic heat loss rate. Walls, floors, water 
filled metal drums, etc. can all serve for passive solar storage. Active 
solar heating systems demand other energies to function, such as 
electricity to run pumps in liquid medium systems or fans in air 
medium systems. Diagrams, drawings, graphs and equations demon- 
strate basic thermodynamics and how they apply to the storage of 
solar heat. Popular heat storage materials like water, eutectic salts, 
stones, bricks, metals, etc. are explained. The particular characteris- 
tics of individual storage material containers, complementary control 
systems and solar collectors are discussed. Buildings already using 
different heat storage methods are noted. Strategic approaches to 
storage system designs and the integration of basic principles are 
presented. Also shown are the roles that back-up units, like heat 
pumps and flash water heaters, can play. A list of references and a 
conversion factors appendix punctuate the publication. 


29742 Long-term storage of environmental thermal energy. Borst, 
W.L.; Kretsch, J.L. (Southern Illinois Univ., Carbondale). pp 271- 
275 of Solar diversification. Vol. 2.1. Boeer, K.W.; Franta, G.E. 
(eds.). Newark, DE; American Section of the International Solar 
Energy Society, Inc. (1978). 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 
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The long-term storage of heat and “cold” in an underground 
mass of 40000 kg of water has been studied. Heat and cold were 
collected during summer and winter, respectively. Heat was ob- 
tained from both solar radiation and ambient warm air. Cold” 
storage was accomplished by circulating ambient air through the top 
of the storage cistern during winter. Cooling the cistern turned out 
to be simpler than heating it. The mean collector output averaged 
over a 50-day heating period in summer was about 2 kW. The 
resulting temperature rise in the cistern was 20°C. The time constant 
of the cistern for 1/e temperature decay was about 2.5 months. Only 
the top of the cistern was thermally insulated. The amount of heat 
stored in the cistern at 32°C was 2.6 x 10°J (relative to To = 14°C). 
The heat stored in the surrounding soil was comparable to this 
amount or greater. Computer simulations performed agree well with 
the measurements. 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 29557, 29578, 30536 


29743 (CONF-771153—P1) Third geopressured-geothermal 
energy conference. Meriwether, J. (Southwestern Louisiana Univ., 
Lafayette (USA)). 1977. Contract EG-77-G-05-5557. 65lp. Dep. 
NTIS, PC A99/MF AO]. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 

Nineteen papers are included covering: opening addresses, 
geological studies, and engineering studies. One paper had been 
abstracted previously and separate abstracts were prepared for eigh- 
teen papers. (MHR) 


29744 (CONF-771153—P1, pp GS.9-GS.11) Geopressure-geo- 
thermal energy: industry perspective. Evans, O.R. (ORECO, Inc., 
Lafayette, LA). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The energy problem and the roles of industry and govern- 
ment are discussed briefly. (MHR) 


29745 (CONF-771153—P1, pp GS.12-GS.16) Banquet address. 
Weinhold, J.F. (Dept. of Energy, Washington, DC). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Philosophical and economic bases for U.S. energy policy are 
discussed. (MHR) 


29746 (CONF-771153—P1, pp GI.89-GI.108) GGIS: the 
geopressured geothermal information system. Hill, T.R. (Univ. of 
Texas, Austin). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The Geopressured Geothermal Information System is a col- 
lection of information services. It functions as a research tool for 
geopressured research teams and as a source of program information 
for these teams and other individuals and agencies involved in 
exploitation of the geopressured resource. GGIS will provide users 
with information concerning location, availability, and price of all 
known documents of particular interest to researchers in geopres- 
sured geothermal programs. An extensive library of hard copy and 
microfiche documents at The University of Texas is being expanded 
to provide users with a central repository at which originals may be 
read or borrowed and copies made. GGIS appressively inventories 
potential sources of information and identifies potential users of that 
information. Innovations in development and display of technical 
data are used to provide the user with graphical images where 
practicable. Periodic and special reports on status and content of 
data bases and on GGIS capabilities will be distributed to users. 


29747 (CONF-771153—P2) Third geopressured-geothermal 
energy conference. Meriwether, J. (Southwestern Louisiana Univ., 
Lafayette (USA)). 1977. Contract EG-77-G-05-5557. 635p. Dep. 
NTIS, PC A99/MF A011. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 

Twenty papers were included covering the Edna Delcambre 
Test Well, legal studies, environmental studies, economic studies, 
and resource utilization. Separate abstracts were prepared for each 
paper. (MHR) 


GEOTHERMAL ENERGY 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 29803 


29748 Progress in geothermal energy. Garnish, J.D. Endeavour; 
2: No. 2, 66-71(1978). 

The state-of-the-art is indicated; some of the general factors 
which restrict the availability of geothermal energy are outlined; and 
two recent developments considered to have major implications for 
the more widespread use of heat from the Earth are described in 
some detail. These developments are the Paris Basin temperature 
heat use and the Los Alamos hot-dry-rock experiments. (MHR). 


USA 
REFER ALSO TO CITATION(S) 29768, 29772 


29749 (CONF-771153—P1, pp GI.109-GI.119) Geopressure re- 
source assessment: Southern Louisiana. Bernard, W.J. (Louisiana 
State Univ., Baton Rouge). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The geothermal/geopressure potential of the southern Louisi- 
ana Tertiary sands, including state-owned offshore waters, has been 
estimated, with a breakdown of the separate contributions of geohy- 
draulic energy, geothermal energy and natural gas. The total techni- 
cally recoverable energy in the study area, neglecting surface con- 
version efficiencies, is estimated at 34.3 quadrillion BTU’s, or the 
equivalent of about six billion barrels of oil. The technically recover- 
able natural gas content of the geopressured water is about 13.6 
trillion cubic feet. Sixty-three specific prospective areas of geother- 
mal/geopressure energy have been selected for further evaluation 
and a project is underway to establish the relative importance of 
these prospects. 


29750 (CONF-771153—P1, pp GI.167-GI.249) Crude oil and 
natural gas dissolved in deep, hot geothermal waters of petroleum 
basins—a possible significant new energy source. Price, L.C. (U.S. 
Geological Survey, Denver, CO). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Although interest in the potential of a possible Gulf Coast- 
type geothermal resource has been increasing, the upper temperature 
limit for possible utilization of this resource has been put at about 

00°C. However, new data suggest that this limit should be re- 
examined. Here, a limited amount of field and laboratory data is 
extrapolated and applied speculatively in an attempt to understand 
the geologic and geochemical systems of deep petroleum basins. The 
purpose is to bring about a serious reconsideration of the possible 
magnitude of a deep geopressured resource. 


29751 (CONF-771153—P2, pp EC.69-EC.96) Preliminary devel- 
opment scenarios for geopressured-geothermal energy resources in 
Louisiana and Texas. Zinn, C.D. (Univ. of Texas, Austin); Wilkins, 
B. Jr.; Waguespack, M.O. 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


A set of preliminary planning scenarios are presented, issues 
involved in refining and integrating these scenarios are illustrated 
and the need for a systems approach in resource evaluation and 
planning is emphasized. (MHR) 


29752 (CONF-7705119—, pp 15-18) Session I: geothermal 
energy. Craddick, E. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29753 (CONF-7705119—, pp 26-27) Session I: geothermal 
energy. Yuen, P. (Univ. of Hawaii, Manoa). 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


NON-USA 


29754 Low enthalpy geothermal fields, with reference to geother- 
mal energy in France. Varet, J. J. Jpn. Geotherm. Energy Assoc.; 15: 
No. 4, 189-202(Dec 1978). (In Japanese). 

Geothermal resource are classified according to geological, 
geochemical and temperature criteria. Methods used for inventory of 
the hot water reservoirs are described and exploitation techniques 
are summarized. The importance of a good adequation between 
resource and surface need in installed power as well as temperature 
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level is shown. Determination of the lifetime of exploitation plants 
allow a better planning of the future geothermal development. The 
economy of the projects is shown on the basis of various systems: 
Dogger of the Paris region, shallower reservoir of the Loire valley 
and unsalty reservoirs of Aquitain Basin. Several of the plants 
presently exploited in France or under project are described. The 
anaes geothermal energy policy in France is discussed and various 
ypothesis of future geothermal development are described. 


29755 Annual information on development and utilization of geo- 
thermal energy in Japan. J. Jpn. Geotherm. Energy Assoc.; 15: No. 2, 
35-40(Jun 1978). (In pete 9 

The following are reported: the present geothermal power 
situation in Japan, the geothermal resources survey, the research and 
eo program on geothermal energy, and the 8th Interna- 
tional Seminar on Geothermal Energy. (MHR) 


29756 Utilization of geothermal energy in Japan. Bull., Geoth- 
erm. Resour. Counc. (Davis, Calif.); 7: No. 2, 5-11(Oct 1977). 

The national government, in order to promote the develop- 
ment of geothermal resources, has taken up geothermal energy as 
part of the Sunshine Project, and is going ahead with efforts toward 
the establishment of geothermal survey and prospecting techniques, 
drilling and extraction techniques, techniques for power generation 
utilizing geothermal hot water, power generation from volcanoes or 
hot dry rocks, and techniques for environmental preservation and 
multipurpose utilization. At the same time, there are under way 
surveys, including boring operations, on geothermal areas across the 
country for the development of geothermal resources, environmental 
impact surveys to facilitate the planning of geothermal power station 
sites, surveys for effective utilization of hot water, commercialization 
tests, the provision of loans for construction of geothermal power 
stations, and so forth. Through thse measures, geothermal power 
generation is expected to supply about 6 GW (G = 10°) by 1990 and 
about 48 GW by 2000. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


29757 (IDO—78-1701.a.6.4.1) Aspects of forced convective heat 
transfer in geothermal systems. Kilty, K.; Chapman, D.S.; Mase, C. 
(Utah Univ., Salt Lake City (USA). Dept. of Geology and Geophys- 
ics). Jul 1978. Contract EG-78-C-07-1701. 81p. Dep. NTIS, PC A05/ 
MF AOI. 

A knowledge of convective heat transfer is essential to under- 
standing geothermal systems and other systems of moving ground- 
water. A simple, kinematic approach toward convective heat trans- 
fer is taken here. Concern is not with the cause of the groundwater 
motion but only with the fact that the water is moving and transfer- 
ring heat. The mathematical basis of convective heat transfer is the 
energy equation which is a statement of the first law of thermody- 
namics. The general solution of this equation for a specific model of 
groundwater flow has to be done numerically. The numerical algo- 
rithm used here employs a finite difference approximation to the 
energy equation that uses central differences for the heat conduction 
terms and one-sided differences for the heat convection terms. 
Gauss—Seidel iteration is then used to solve the finite difference 
equation at each node of a non-uniform mesh. The Monroe and Red 
Hill hot springs, a small hydrothermal system in central Utah, 
provide an example to illustrate the application of convective heat 
transfer theory to a geophysical problem. Two important conclu- 
sions regarding small geothermal systems follow immediately from 
the results of this application. First, the most rapid temperature rise 
in the convecting part of a geothermal system is near the surface. 
Below this initially rapid temperature increase the temperature in- 
creases very slowly, and thus temperatures extrapolated from shal- 
low boreholes can be seriously in error. Second, the temperatures 
and heat flows observed at Monroe and Red Hill, and probably at 
many other small geothermal areas, can easily result from moderate 
vertical groundwater velocities in faults and fracture zones in an area 
of normal heat flow. 


29758 Finite element simulation of multiphase geothermal reser- 
voirs. Voss, C.I. Princeton, NJ; Princeton Univ. (1978). 495p. Uni- 
versity Microfilms Order No. 78-23,526. 

Thesis (Ph. D.). 

A generally applicable simulation model of multiphase geo- 
thermal reservoirs based on the finite element method has not been 
previously developed. A general and comprehensive finite element 
simulation model of multiphase (water and/or steam) geothermal 
reservoirs is formulated in one, two and three dimensional space. 
The numerical difficulties arising from the highly non-linear and 
convective behavior are overcome through new methodology which 
does not restrict the inherent flexibility of the finite element simula- 
tion. Additionally, the model is structured to provide efficient simu- 
lation of large two and three dimensional geothermal reservoir 
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systems. A new formulation of the energy equation for geothermal 
reservoirs based on both internal and kinetic energy implicitly in- 
cludes pressure work and viscous dissipation contributions to the 
energy balance. The governing equations for the multiphase geother- 
mal process are obtained through general averaging theory with the 
application of jump balances at material interfaces. The multiphase 
energy equation is transformed via the mass balance equation into a 
new form which resembles single phase fluid energy transport. This 
form entails less difficulty in simulation than previous formulations. 


USA 
REFER ALSO TO CITATION(S) 29767 


29759 (CONF-771153—P1, pp GI.1-G1.88) Use of hydrogeolo- 
gic mapping techniques in identifying potential geopressured-geother- 
mal reservoirs in the lower Rio Grande embayment, Texas. Wallace, 
R.H. Jr. (U.S. Geological Survey, St. Louis, MO); Taylor, R.E.; 
Wesselman, J.B. 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Hydrogeologic maps presented were prepared to assist those 
seeking to assess geopressured-geothermal energy resources; to un- 
derstand origin, migration, and accumulation of hydrocarbons; and 
to safely manage the underground storage of liquid wastes in the 
Gulf Coast area. Variations in altitude of fluid-pressure gradient, 
temperature, and salinity surfaces within the geologic framework are 
shown by means of depth contours for a part of the lower Rio 
Grande embayment, Texas. Techniques used were based primarily 
on data obtained from electrical logs. Electrical logs provide a 
common data source for almost every petroleum test drilled since 
the early 1930's. Analysis and interpretation of these data were 
performed with the aid of computers and automatic plotters. About 
1,000 well logs provided the data base for this study. 


29760 (CONF-771153—P1, pp GI.315-GI.348) Factors control- 
ling geopressured geothermal reservoir quality—Frio sandstone facies, 
Texas Gulf Coast. Loucks, R.G.; Moseley, M.G. (Univ. of Texas, 
Austin). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Geopressured geothermal reservoir quality along the Texas 
Gulf Cioast is controlled by sandstone depositional environment, 
mineralogical composition, and consolidation history (compaction, 
cementation, and leaching). The best Frio reservoirs occur at the top 
of deltaic progradational sequences in distributary-mouth bar and 
distributary-channel sandstone facies. Poor reservoir quality charac- 
terizes proximal delta front and distal delta front sandstones. Sand- 
stone mineralogical composition varies from quartzose feldspathic 
volcanic litharenite and quartzose lithic arkose along the upper 
Texas Gulf Coast to feldspathic volcanic litharenite rich in carbonate 
rock fragments along the lower Texas Gulf Coast. The four major 
stages of consolidation of Frio sandstones are discussed. Geothermal 
reservoirs are not composed of simple primary porosity between 
grains, but rather consist of secondary leached porosity. Austin 
Bayou Prospect in Brazoria County, Texas, is a prospective geother- 
mal reservoir that is the product of secondary leached porosity. 


29761 (CONF-771153—P1, pp GI.425-GI.438) Geopressure in 
the Carrizo-Wilcox aquifer system of Texas. Wesselman, J.B. (Nation- 
al Space Tech. Lab., St. Louis, MO). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The normally pressured Carrizo—Wilcox aquifer system in 
Texas terminates downdip in a major growth—fault system. The 
faults are rooted in geopressured sediments of Cretaceous and Terti- 
ary age and trend subparallel to the Texas coast. The fault system 
continues into Mexico and Louisiana. The top of the geopressurex 
zone occurs in the lowermost sediments of the Carrizo—Wilcox 
aquifer system at the updip edge of the growth—fault system. All 
Carrizo—Wilcox sediments are geopressured 6 to 30 miles downdip 
from this juncture. Ground water moves or has moved from the 
geopressured sediments through the fault system into the normally 
pressured aquifers. Zones of relatively fresh, warmer-than-normal 
water, which originated in the geopressured sediments, are present 
in normally pressured aquifers more than 10 miles updip from any 
geopressured Carrizo—Wilcox sediments. The depth to the geopes- 
sured zone varies with the gross lithologic character and formation 
geometry of the sediments. The top of the geopressured zone is 
downwraped where large sand bodies drain water from the pres- 
sured sediments and upwarped where the sand bodies are absent or 
discontinuous. 
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29762 (IDO—1701-1) Geology and alteration of the Coso Geo- 
thermal Area, Inyo County, California. Hulen, J.B. (Utah Univ., Salt 
Lake City (USA). Research Inst.). May 1978. Contract EG-78-C-07- 
1701. 38p. Dep. NTIS, PC A03/MF AOl. 

Geology and alteration of the Coso geothermal area were 
mapped in conjunction with geophysical surveys and a deep drill test 
(CGEH-1) to facilitate selection of a follow-up drill site. The oldest 
rocks exposed at Coso are intermediate to mafic metamorphic rocks 
of uncertain age intruded by dikes and pods of quartz latite porphyry 
and felsite, and by a small stock of Late Cretaceous granite. These 
rocks are locally overlain by Late Cenozoic volcanic rocks, which 
include the domes, flows, and associated pyroclastic deposits of the 
Coso rhyolite dome field. Principal structures in the geothermal 
areas are older high-angle faults of uncertain displacement trending 
northwest, west-northwest, and east-northeast, and younger high- 
angle faults with a normal component of displacement trending 
north-northwest, north-northeast, and (subordinately) northeast. 
Active surface thermal phenomena and hydrothermal alteration are 
concentrated along the younger northerly-trending faults, especially 
where these faults intersect older structures. Deep thermal fluid flow 
at Coso will be controlled entirely by structural permeability devel- 
oped in otherwise tight and impermeable host rocks. Neither geolog- 
ic mapping nor deep drilling have revealed potential deep primary 
aquifers. Surface alteration at Coso is of three main types: (1) clay- 
opal-alunite alteration, (2) weak argillic alteration, and (3) stockwork 
calcite veins and veinlets, which are locally associated with calcare- 
ous sinter. 


29763 (LA—7470-C, pp 31) Analysis of interwell tracer resi- 
dence time distributions. Tester, J.W.; Bivins, R.L. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29764 (NVO—1561-1) Analysis of Cameron Parish geopressured 
aquifer. Final report. Durham, C.O. Jr. (Magma Gulf Co., Baton 
Rouge, LA (USA)). Sep 1978. Contract ET-78-C-08-1561. 44p. Dep. 
NTIS, PC A03/MF AO1. 

The Sweet Lake geopressured-geothermal prospect is located 
in northern Cameron Parish, Louisiana in T.12 S., R. 7 W. and T. 12 
S., R. 8 W. approximately 10 to 15 miles south of Lake Charles. The 
region is characterized by Cenozoic sand and clay deposits of 
geosynclinal thickness and differentially uplifted salt structures. The 
primary geopressured-geothermal aquifer is the Miogyp sand of the 
Camerina zone (Upper Frio formation of Oligocene-Miocene age). 
The main prospect is located in a basin on the north flank of the 
Hackberry-Big Lake-Sweet Lake salt ridge. Interpretation of 27 
miles of seismic lines and 17 deep well logs localizes the prospect in 
a basin with northwesterly dip in a graben between east—west faults 
converging eastward. Aquifer depth ranges from 14,000 to 18,000 
feet. Net sand thickness exceeds 400 feet with 22% porosity. Tem- 
peratures range from 280°F. (corrected) at 14,000 feet to 350°F. at 
18,000 feet. Geopressures occur below 9,000 feet with mud weight 
equivalents in the sand from 12 to 13 pounds per gallon. Net sand 
volume of one cubic mile is estimated in the area mapped. 


NON-USA 
REFER ALSO TO CITATION(S) 29778, 29785 


29765 Genesis of recent hydrothermal waters of the Baikal Rift 
Zone according to isotopic data. Plyusnin, G.S.; Sandimirova, G.P.; 
Pakhol’chenko, Yu.A.; Lomonosov, I.S.; Rzhechitskii, Yu.P. (Inst. of 
Geochemistry, Irkutsk, USSR). Geokhimiya; No. 9, 1403-1410(Sep 
1978). (In Russian). 

The results of strontium isotope measurements for 15 hydro- 
thermal phenomena placed in the northern part of Baikal rift zone 
(0,70663—0,71247) and for Kotel’nikovsky spring (0,72339 +- 
0,00101) are given. The latter result is outstanding compared to all 
other data obtained and probably characterizes the surface waters of 
the Baikal highland. This conclusion is also confirmed by the mini- 
mum abundance of deuterium (-190%) in this spring water. Accord- 
ing to measurement results the isotopic ratio §’Sr/**Sr is diminishing 
from north-east flank of the rift zone to the south-west direction 
upto the middle, most deep, and seismic-active part of the Baikal 
lake, where maximum heat flow was observed. The dependence of 
87§r/®*Sr value from chlorine content in waters and from strontium 
content was revealed. The data obtained evidence that strontium 
isotope studies of hydrothermal phenomena is determined by the 
mixture of strontium having surface, crust-derived and juvenile 
origins. 
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GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 29840 


29766 Gidrogeotermiya. (Hydrogeothermometry). Frolov, N.M. 
Moscow, USSR; Izdatel’stvo Nedra (1976). 280p. 

An examination is made of the basic theoretical and scientific- 
methodological problems in hydrogeothermy. A presentation is 
made of general problems in hydrogeothermy, characteristics of 
temperature changes in the earth's interior, time and space heat 
flows, and methods for solving hydrogeological problems by geo- 
thermal data, as well as a method for the survey and exploration of 
thermal springs. The materials are written to account for new data 
and theoretical research in thermal and mass transfer (including the 
use of computers) that have been recently obtained both in the 
USSR and abroad. The second edition of the book includes a 
number of new chapters that give much more space to new methods 
of quantitative analysis of hydrogeological parameters by geother- 
mal data. The methods of studying and forecasting the temperature 
regime of rock and underground water are further developed. The 
book is designed for hydrogeologists, geologists, geophysicists, and 
geographers. 65 references, 66 figures, 97 tables. 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 29787, 29855 


29767 (CONF-771153—P1, pp GI.251-GI.313) Geopressured 
geothermal Fairway evaluation and test-well site location, Frio forma- 
tion, Texas Gulf Coast. Bebout, D.G. (Univ. of Texas, Austin). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The Tertiary sediment of the Texas Gulf Coast comprises a 
number of terrigenous depositional wedges, some of which thicken 
abruptly at their downdip ends as a result both of contemporaneous 
movement of growth faults and of underlying salt. The Frio Forma- 
tion, one of these wedges, has been studied regionally by means of a 
grid of correlation cross sections, aided by micropaleontological 
control. With these sections, the Frio was subdivided into six map- 
ping units; maps of sandstone distribution within these units delineate 
elongate main sandstone trends composed of deltaic, barrier bar, and 
strandplain sandstones and lying parallel to the Gulf Coast. Detailed 
geological, geophysical, and engineering studies conducted on the 
Frio Formation have delineated a geothermal test-well site extending 
over an area of 60 square miles in the Austin Bayou Prospect. A 
total of 800 to 900 ft of sandstone will occur between the depths of 
13,500 and 16,500 feet. At least 30 percent of the sand will have core 
permeabilities of 20 to 60 millidarcys. The temperature at the top of 
the sandstone section will be 300°F. Water produced at a rate of 
20,000 to 40,000 barrels per day will probably have to be disposed of 
by injection into shallower sandstone reservoirs. 


29768 (CONF-7705119—, pp 9-12) Session I: geothermal energy. 
Chen, B.H. (Univ. of Hawaii, Hilo). 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29769 (CONF-7705119—, pp 19-23) Session I: geothermal 
energy. Helsley, C. (Univ. of Hawaii, Manoa). 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29770 (IDO—1601-1) Dipole—dipole resistivity survey of a por- 
tion o the Coso Hot Springs KGRA, Inyo County, California. Fox, 
R.C. (Utah Univ., Salt Lake City (USA). Research Inst.). May 1978. 
Contract EY-76-S-07-1601. 68p. Dep. NTIS, PC A04/MF AOI. 

A detailed electrical resistivity survey of 54 line-km was 
completed at the Coso Hot Springs KGRA in September 1977. This 
survey has defined a bedrock resistivity low at least 4 sq mi (10 sq 
km) in extent associated with the geothermal system at Coso. The 
boundaries of this low are generally well defined to the north and 
west but not as well to the south where an approximate southern 
limit has been determined. The bedrock resistivity low merges with 
an observed resistivity low over gravel fill east of Coso Hot Springs. 
A complex horizontal and vertical resistivity structure of the sur- 
veyed area has been defined which precludes the use of layered- 
earth or two-dimensional interpretive models for much of the sur- 
veyed area. In general the survey data indicate that a 10 to 20 ohm- 
meter zone extends from near surface to a depth greater than 750 
meters within the geothermal system. This zone is bordered to the 
north and west by bedrock resistivities greater than 200 ohm-meters 
and to the south by bedrock resistivities greater than 50 ohm-meters. 
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A combination of observed increases in: (1) fracture density (higher 
permeability), (2) alteration (high clay content, and (3) temperatures 
(higher dissolved solid content of ground water) within the bedrock 
low explain its presence. 


29771 (LA—7470-C, pp 25) Reflection seismic surveys and two- 
hole electrical measurements at LASL geothermal project. Kintzinger, 
P.R.; West, F.G. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29772 (LA—7470-C, pp 61) U.S. HDR resource base estimates. 
Potter, R.M.; Smith, M.C.; Laughlin, A.W.; Eddy, A.C. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29773 (LA—7657-MS) Time domain survey of the Los Alamos 
region, New Mexico. (Williston, McNeil and Associates, Lakewood, 
CO (USA)). Jan 1979. Contract W-7405-ENG-36. 52p. Dep. NTIS, 
PC A04/MF AO1. 

A time domain electromagnetic sounding survey of the region 
surrounding the city of Los Alamos, New Mexico was carried out. 
The results show that a linear trough, trending northeast—southwest 
runs beneath the city. The southern boundary is somewhat to the 
south of the city, the northern boundary was not established. The 
geoelectric section consists of three layers and the total thickness of 
the section is in excess of 3 000 m. The resistivities of the second 
layer are as low as 2.5 1 m. If the salinities are in the region of 7 000 
ppm, the resistivities could indicate that water with a temperature of 
150°C may be found at a depth of 3 000 m. 


29774 Crustal thermal models for south Siberia. Sokolova, L.S. 
(Institute of Geology and Geophysics, Siberian Branch of the USSR 
Academy of Science); Duchkov, A.D. Stud. Geophys. Geod.; 22: 200- 
207(1978). 

The results of geothermal research carried out in South 
Siberia (West-Siberian and Siberian Platforms, Altai-Sayan folded 
area and the Baikalian arched uplift zone) were employed to calcu- 
late the Earth's crustal temperatures. It is shown that temperature is 
a function of the heat flow value. The maps of the surface heat flow 
and the temperatures at the Moho discontinuity are presented and 
characteristic temperature-depth profiles were compiled for specific 
tectonic areas. The West-Siberian and Siberian Platforms, as well as 
the Altai-Syan folded region are characterized by rather low heat 
flow, 42-50 mW m-? (1.0-1.2 ycal/cm? s), and low temperatures at 
the Moho boundary, 400-500°C. The thermal conditions in the area 
of Lake Baikal are extreme, the heat flow reaches here 100-142 mW 
m-? (2.4-3.4 xcal/cm? s), and the temperature at the crust’s bottom 
may exceed 1000°C. The Moho-surface according to our calcula- 
tions is nonisothermal. 


29775 Radioactivity and heat production data from several bore- 
holes in the Bohemian Massif. Kresel, M. (Geophysical Institute, 
Czechoslovakia Academy of Science); Vankova, V. Stud. Geophys. 
Geod.; 22: 165-176(1978). 

The radiogenic heat production of rock samples from bore- 
holes in the Bohemian Massif has been calculated from gamma- 
radiometric determinations of Th, U and K contents. The results, in 
general, fit the heat flow distribution on the territory of Czechoslo- 
vakia. The values of heat production are in the range from 1.1 14W 
m-* in the easter part to 4.4 1 W m-° in the north-western part of the 
Bohemian Massif. 


29776 Thermal field in the Romanian Carpathian Bend and some 
aspects of its interpretation. Visarion, M. (Institute of Geology and 
Geophysics, Bucharest, Romania); Veliciu, S.; Stefanescu, M. Stud. 
Geophys. Geod.; 22: 196-200(1978). 

From KAPG Symposium on Geothermics; Liblice, Czecho- 
slovakia 

Using heat flow and heat generation measurements together 
with deep seismic sounding and gravity data, a reasonable geother- 
mal model has been constructed for the Romanian Carpathian Bend. 
At the level of the MOHO discontinuity the calculated temperatures 
exhibit conspicuous differences between inner and outer border of 
the Carpathian Bend and a horizontal gradient of 200-300°C/100 km 
in the region is not to be excluded. Three maps and 13 references are 
provided. 


29777 Infrared measurement on Satsuma-Iwojima island, Kogo- 
shima, Japan, by helicopter-borne thermocamera. Yuhara, K. (Kyushu 
Univ., Yokusuka, Japan); Sekioka, M.; Ehara, S. Arch. Meteorol., 
Geophys. Bioklimatol., Ser. A; 27: No. A-2, 171-181(1978). 

A technique is developed to determine surface temperature 
distributions by using a helicopter-borne infrared thermocamera 
giving thermal images of television type. Making a helicopter with 
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an open hatch on its floor, through which thermal images are 
photographed, to hover over the target area, the temperature distri- 
butions with high resolution can be obtained in various types of 
expression projected on a horizontal plane. Temperature distribu- 
tions expressed as the isothermal pattern are exhibited of some 
subregions of an active volcanic islands, Satsuma-iwojima island, 
Kogoshima, Japan. An attempt to print out digitally the ratio or 
areas between each adjacent isotherm on the isothermal pattern is 
sufficiently carried out with an isothermal area processor. A method 
converting the isothermal pattern of geothermal fields to a distribu- 
tion of heat discharge will be applied to such an isothermal pattern in 
the near future. 


29778 Siting criteria for heat extraction from hot dry rock; 
application to Switzerland. Rybach, L. (Institute of Geophysics, 
Zurich, Switzerland); Bodmer, P.; Pavoni, N.; Mueller, St. Pure 
Appl. Geophys.; 116: 1211-1224(1978). 

From Second NATO-CCMA Meeting on Dry Hot Rock 
Geothermal Energy; Los Alamos, NM (Jun 1977). 

For selecting possible hot dry rock extraction sites for geo- 
thermal energy applications, the following criteria have been consid- 
ered: (i) depth to the crystalline basement, (ii) temperatures at depth, 
(iii) pattern of regional stress field and (iv) natural permeability (= 
degree of fracturing) of basement rocks. A contour map of the 
basement topography is presented. From outcrops at the northern 
border of Switzerland (crystalline rocks of the Black Forest massif, 
mainly granites and gneisses of Hercynian age) the basement dips 
gently toward the SE under the Mesozoic and Tertiary sediments of 
the Molasse Basin and reaches its maximum depth (about 7 km) 
underneath the front of the Alps. Some 30 km further SE the 
basement rock appear at the surface (Aar- and Gotthard-massif, 
Penninic units), where they are deformed and fractured to a great 
extent. Temperature-depth profiles have been obtained by model 
calculations. Locally increased heat production (in granite batho- 
liths) at the base of the Molasse Basin, combined with bhe blanketing 
effect of the overlying sediments, could raise the temperatures to 
150-170°C at a depth of 5 km. According to earthquake fault-plane 
solutions (P-axes) the regional stress field in the area of the Swiss 
Alps and in its northern Foreland is characterized by the maximum 
horizontal compression oriented N(150 + or - 20)°E in the upper 
crust. In situ stress determinations (overcoring experiments) show 
that considerable excess horizontal compressive stress is present in 
the Alpine crust (up to 200 bar). A 30-40 km wide region, running 
along the axis of the Molasse Basin (which coincides with the 
majority of the population and most of the industry of Switzerland) 
would provide the best hot dry rock sites. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 29212, 29787, 29794, 29864 


29779 (CONF-771153—P1, pp GI.121-GI.165) Geochemistry of 
geopressured geothermal waters from the Texas Gulf Coast. Kharaka, 
Y.K. (U.S. Geological Survey, Menlo Park, CA); Callender, E.; 
Carothers, W.W. 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Detailed chemical analyses of 48 formation-water samples 
from 10 oil and gas fields in the Houston—Galveston and Corpus 
Christi areas, Texas, show that the salinity of water in the geopres- 
sured zone ranges from about 15,000 to 75,000 mg/L dissolved 
solids. The salinity of water in the geopressured zone is higher than 
that in the normally pressured zone in the Houston—Galveston area 
but lower than that in the normally pressured zone in the Corpus 
Christi area. Samples from many gas wells have low salinities tht are 
not representative of the true salinity of formation water because of 
dilution by condensed water vapor produced with natural gas. 
Procedures and equations are given that can be used to identify 
diluted samples from this and other studies and to estimate their true 
salinities. These procedures use chemical geothermomenters in con- 
junction with measured subsurface temperatures, and vapor-pressure 
data for water at the subsurface conditions in conjunction with gas 
and water production. The concentrations of H2S (< 1 mg/L), silica 
(< 125 mg/L), and a number of toxic trace metals are low in the 
geopressured geothermal waters. The relatively high salinity of these 
waters, however, and the moderatly high concentration of environ- 
mentally toxic components (boron, about 50 mg/L, and ammonia, 
about 15 mg/L, for example) are unfavorable to geothermal devel- 
opment. The chemical data indicate that careful evaluation of the 
compatibility of the spent geothermal waters and the waters in the 
formations used for injection will be required to minimize loss of 
ar due to precipitation of carbonate and sulfate of Ca, Sr, and 

a. 


29780 (CONF-771153—P2, pp ED.67-ED.93) Chemical analy- 
ses of geothermal waters from a South Louisiana well. Hankins, B.E.; 
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Chavanne, R.E.; Ham, R.A.; Karkalits, O.C.; Palermo, J.I. 
(McNeese State Univ., Lake Charles, LA). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The_abandoned Edna Delcambre No. 1 gas well, about 8 
miles south of Delcambre, Louisiana was reopened and bottom-hole 
and flowing samples were collected. McNeese State University was 
responsible for the analyses of the products of the well. Typical 
values from the analyses are shown for such quantities as: pH, 
turbidity, conductance, density, total dissolved solids, hardness, vis- 
cosity, dissolved silicates, chlorides, bicarbonates, etc. Some obser- 
vations on these values are made. (MHR) 


29781 Stable isotopes in waters from the Wairakei geothermal 
area, New Zealand. Stewart, M.K. (Department of Scientific and 
Industrial Research, Lower Hutt (New Zealand). Inst. of Nuclear 
Sciences). pp 113-119 of Stable isotopes in the earth sciences. Robin- 
son, B.W. (ed.) (Department of Scientific and Industrial Research, 
Lower Hutt (New Zealand). Inst. of Nuclear Sciences). Wellington; 
DSIR Science Information Division (1978). 

From International stable isotope conference; Lower Hutt, 
New Zealand (4 Aug 1976). 

The isotopic compositions of deep and surface waters from 
the Wairakei geothermal area during 1963, 1971, and 1974 have been 
determined. The total discharges from most of the drillholes are 
derived from a uniform hot chloride water at depth by loss or gain 
of steam. This deep water has a composition of deltaD = -44°/o0, 
delta'®O = -5.7%o0, Cl = 1480ppm, and T approx. 260°C. It has 
shown no significant change between 1963 and 1974 despite heavy 
extraction of geothermal fluid for power production in that time. 
The deltaD value indicates that the deep water originated from 
downward percolation of rainwater in the vicinity, probably west of 
the field. The delta’®O value shows a shift of +1.1°/o0 compared 
with meteoric water in the vicinity, because of rock-water interac- 
tion. This oxygen-18 shift, combined with isotopic data on the 
aquifer rocks, indicates a total water:rock ratio of 2:1 in the produc- 
tion aquifer. The age or period underground of the deep geothermal 
water.is thought to be less than 12000 years because there is no 
isotopic evidence of glacial age water in the system.(auth.). 


29782 Oxygen isotope studies of the Salton Sea Geothermal 
Field. New insights. Olson, E.R. (Institute of Geophysics and Plan- 
etary Physics, University of California at Riverside, Riverside, Cali- 
fornia, 92502, U.S.A.). pp 121-126 of Stable isotopes in the earth 
sciences. Robinson, B.W. (ed.) (Department of Scientific and Indus- 
trial Research, Lower Hutt (New Zealand). Inst. of Nuclear. Sci- 
ences). Wellington; DSIR Science Information Division (1978). 

From International stable isotope conference; Lower Hutt, 
New Zealand (4 Aug 1976). 

Interbedded shales and sandstones were drilled to a depth of 
1588 metres in Sinclair Number Four Well, Salton Sea Geothermal 
Field. Bottom hole temperatures are approximately 290°C. The 
oxygen dels of hydrothermal and detrital calcite have a systematic 
relationship at any depth in the geothermal reservoir. Typical values 
are: vein calcite, +6°/; calcite in white sandstone, + 10°/; calcite in 
dark gray shale, +11°/; calcite in light gray shale, + 17°/; calcite in 
red-brown shale, +20°/. This succession represents decreasing 
water-rock interaction that is also indicated by the clay mineralogy 
of the shales. Permeability has a marked effect on the equilibration of 
water and rocks at any given temperature. Original differences in 
permeability have resulted in partial preservation of original detrital 
sedimentary compositions. The fluids in the Salton Sea Geothermal 
Field are probabaly partially evaporated Colorado River water, and 
their oxygen del values vary as much as 4°/ throughout the field. 
Truesdell’s (1974) data suggest that dissolved salts may make the 
water oxygen activity del as much as 6°/ greater than the concentra- 
tion del in the geothermal reservoir. Such an uncertainty is a serious 
impediment to precise isotope geothermometry in this system. 


29783 (LA—7470-C, pp 47) Fluid geochemistry associated with 
the Fenton Hill reservoir. Grigsby, C.O.; Holley, C.E. Jr.; Blatz, 
L.A.; Abbott, J.P. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29784 (PNL-MA—572(App.)) Sampling and analysis methods 
for geothermal fluids and gases. Shannon, D.W. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). 1978. Contract EY-76-C- 
06-1830. 257p. Dep. NTIS, PC A12/MF AOI. 

The data obtained for the first round robin sample collected 
at Mesa 6-2 wellhead, East Mesa Test Site, Imperial Valley are 
summarized. Test results are listed by method used for cross refer- 
ence to the analytic methods section. Results obtained for radioac- 
tive isotopes present in the brine sample are tabulated. The data 
obtained for the second round robin sample collected from the 
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Woolsey No. | first stage flash unit, San Diego Gas and Electric 
Niland Test Facility are presented in the same manner. Lists of the 
participants of the two round robins are given. Data from miscella- 
neous analyses are included. Summaries of values derived from the 
round robin raw data are presented. (MHR) 


29785 Chemical nature of thermal water and underground tem- 
perature of Atakawa Spa and neighboring area. Kanroji, Y.; Sato, K.; 
Tanaka, A. J. Jpn. Geotherm. Energy Assoc.; 15: No. 4, 217-230(Dec 
1978). (In Japanese). 

Atakawa (Naramoto) spa is located on the eastern coast of Izu 
peninsula. Several spas such as Okawa, Hokkawa, Katase, and 
Shirata are distributed in the surrounding area of Atakawa spa. At 
present, there are about 181 thermal springs with a total discharge 
rate of about 12m*/min in the area. The majority of these springs are 
characterized by high temperature above 80°C and some of them are 
spouting springs. Thermal waters in the area ae divided into two 
groups from their chemical nature; the one is the sodium chloride 
type of high temperature distributed in Okawa, Atakawa, and Katase 
area. The other is the sulfate type distributed in Shirata area. The 
calcium sulfate type in the inland area has a lower temperature. 
Thermal water of high temperature precipitates a large amount of 
calcareous sinter after flowing out on the ground surface. Some 
thermal springs of high salinity formed by the intrusion of sea water 
are distributed in the coast of Okawa, and Katase area. The relation- 
ship between the bottom-temperature measured in the drilling oper- 
ation and underground temperature by geothermometer is shown. 


29786 Geochemical survey in Takinoue geothermal field, Iwate 
Pref., Japan, using the ratios of methane to hydrogen in gases issued 
fumaroles and hotsprings. Akeno, T. J. Jpn. Geotherm. Energy Assoc.; 
15: No. 2, 13-23(Jun 1978). (In Japanese). 

In general, the volcanic gases issued from fumaroles and 
hotsprings in geothermal field contain water vapor, carbon dioxide, 
and hydrogen sulfide as major components, and nitrogen, hydrogen, 
and methane as minor components. The chemical equilibrium among 
these gaseous components (CO2 + 4He in equilibrium CH, + 2H2O) 
seems to be established in underground geothermal conditions. Hy- 
drogen and methane are chemically stable at ordinary temperatures. 
Then, it is accepted that the ratio of methane to hydrogen in gas at 
surface indicates underground geothermal conditions. By the use of 
the residual gas (not absorbed in alkaline solution), hydrogen and 
methane are easily determined by gas chromatography at the same 
time. In Takinoue geothermal field, there are about 200 fumaroles 
and hotsprings with gas. Now 50 MW geothermal power pliant is 
under construction. As the results of chemical analysis of about 160 
gas samples the distribution map for the ratios of methane to hydro- 
gen was drawn. The ratios of methane to hydrogen were large in 
southern parts, but small in northern and northeastern parts in this 
geothermal field. This result means that underground geothermal 
activity in northern and northeastern parts is predominant over 
southern parts. The same tendency for the ratios of methane to 
hydrogen was obtained as the results of chemical analysis for the 
steam issued from 12 production wells and 14 reinjection wells. The 
good prospects were also obtained in agreement with the measured 
values of underground temperature in each well. This advantageous 
geochemical survey showed the good results in Matsukawa geother- 
mal field. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 29211, 29832 


29787 (IDO—1701-2) Geological and geophysical analysis of 
Coso Geothermal Exploration Hole No. 1 (CGEH-1), Coso Hot 
Springs KGRA, California, Galbraith, R.M. (Utah Univ., Salt Lake 
City (USA). Research Inst.). May 1978. Contract EG-78-C-07-1701. 
53p. Dep. NTIS, PC A04/MF AO1. 

The Coso Geothermal Exploration Hole number one 
(CGEH-1) was drilled in the Coso Hot Springs KGRA, California 
from September 2 to December 2, 1977. Chip samples were collected 
at ten foot intervals and extensive geophysical logging surveys were 
conducted to document the geologic character of the geothermal 
system as penetrated by CGEH-1. The major rock units encountered 
include a mafic metamorphic sequence and a leucogranite which 
intruded the metamorphic rocks. Only weak hydrothermal alteration 
was noted in these rocks. Drillhole surveys and drilling rate data 
indicate that the geothermal system is structurally controlled and 
that the drillhole itself was strongly influenced by structural zones. 
Water chemistry indicates that this geothermal resource is a hot- 
water rather than a vapor-dominated system. Several geophysical 
logs were employed to characterize the drillhole geology. The 
natural gamma and neutron porosity logs indicate gross rock type 
and the acoustic logs indicate fractured rock and potentially perme- 
able zones. A series of temperature logs run as a function of time 
during and after the completion of drilling were most useful in 
delineating the zones of maximum heat flux. Convective heat flow 
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and temperatures greater than 350°F appear to occur only along an 
open fracture system encountered between depths of 1850 and 2775 
feet. Temperature logs indicate a negative thermal gradient below 
3000 feet. 


29788 (LA—7470-C, pp 20) Acoustic ranging and in-situ velocity 
measurements. Spence, R.W.; Aamodt, R.L.; Potter, R.M.; Albright, 
J.N. Sep 1978 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29789 (LA—7470-C, pp 22) Passive microseismic and active 
acoustic methods for fracture mapping. Albright, J.N.; Newton, C.A. 
Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29790 (LA—7470-C, pp 23) Interpretative geophysical log analy- 
sis of fractured reservoirs. Potter, R.M. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29791 (LA—7470-C, pp 30) Pressure-transient methods applied 
to the Fenton Hill reservoir. Counsil, J. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29792 (LA—7470-C, pp 43) Analyses of Fenton Hill reservoir 
cores. Laughlin, A.W.; Eddy, A.C.; Eichelberger, J.C. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29793 (LA—7470-C, pp 56) Fenton Hill heat extraction and 
interpretative temperature logging. Lawton, R.G.; Murphy, H.D.; 
Potter, R.M.; Aamodt, R.L.; Fisher, H.N. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29794 Steam wells at the Yunotani geothermal field in Aso 
Caldera and its exploration. Yamasaki, T.; Hayashi, M.; Kogo, A.; 
Noda, T.; Fukuda, M. J. Jpn. Geotherm. Energy Assoc.; 15: No. 4, 
205-216(Dec 1978). (In Japanese). 

Geothermal prospecting was carried out on the Yunotani 
geothermal field in Aso Caldera. Two wells were drilled to gush out 
superheated steam, showing that the field is one of vapor-dominated 
systems as indicated by some geochemical data obtained before 
drilling. The Yunotani field is on the western slope of central cones 
of Aso Volcano; and pyroxene andesitic or olivine-pyroxene andesi- 
tic lavas and their pyrolastics which erupted in upper Pleistocene 
cropout in the field. Geothermal manifestations are arranged along 
the N-S trending fault whose existence was expected by geological 
and electrical surveys of this time. Since the degree of alteration on 
the surface becomes weak from on the fault line towards west, the 
fault may dip to west. The following are geochemical data predisting 
a vapor-dominated system at Yunotani; (1) All hot spring waters in 
the field are very low in Cl concentrations (< 15 ppm) while 
relatively high in SO, and HCOs, showing those are just steam- 
heated surface waters. (2) The non-condensed gases in fumaroles are 
in a range of 2.6-6.9 vol. %, which are extraordinary high compared 
with those of hot water system. (3) The volatile constituents, As, Hg, 
HBO:, F, and NHg, in steam condensates from fumaroles are also 
high in their concentrations. No. | well, 2 inch diameter and 450 m 
depth, has been producing only 1.5 t/h of steam since the largest 
crack was cemented by reason of its low temperature. On the other 
hand, No. 2 well, 4 inch diameter and 512m depth, met a high- 
temperature crack in a strongly silicified zone at 470m depth, from 
where superheated steam of 17.4 t/h has been gushing out. 


29795 Supplying motive fluid to below ground tool drive from a 
pressurized bore hole. Johansson, S.H. US Patent 4,120,368. 17 Oct 
1978. Priority date 5 Nov 1976, Sweden. 10p. 

A bore hole to be deepened far into air-impermeable bedrock 
has an air-tight lining and an air lock in its upper portion, and it is 
pressurized below the air lock. A duct comprising endwise connect- 
ed but disconnectable duct sections extends through the bore hole, 
its top end open to the atmosphere. A drilling mechanism having a 
telescoping connection with the bottom of the duct comprises a bit 
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driven by a pneumatic motor that has an exhaust air outlet opening 
into the duct and a pressure air inlet in the bore hole outside the 
duct. At intervals along the duct remotely controllable supporting 
and moving devices are fixed to duct sections, each device having a 
pneumatic actuator with an inlet opening to the bore hole and an 
outiet opening to the duct. The devices have gripping elements that 
frictionally engage the bore hole surface to confine the duct against 
motion or to move it up or down for raising or lowering the drilling 
mechanism. Boring waste is sucked into the duct and blown up to 
the surface by exhaust air from the motor and actuators. 


LEGAL AND INSTITUTIONAL ASPECTS 


29796 (CONF-771153—P1, pp GS.5-GS.8) Geopressured-geo- 
thermal energy: an overview. Bresee, J.C. (Dept. of Energy, Washing- 
ton, DC). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Arguments are presented for a larger industry involvement in 
energy research, particularly for geopressured systems. (MHR) 


29797 (CONF-771153—P2, pp L.1-L.47) Legal impediments to 
the development of the geopressured resource. Harrell, T.A. (Mineral 
Law Inst., LSU Law Center, Baton Rouge, LA). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


A brief description is given of the physical characteristics of 
geopressured reservoirs and the methods of their exploitation upon 
which this analysis was based. Brief mention is made of some 
technological problems facing the developer. A summary descrip- 
tion of the ownership of the resource in Louisiana and of the devices 
available for its development are set forth. The legal problems which 
result from the interplay of these factors are discussed, and a brief 
suggestion is made as to the kinds of action which might be taken to 
resolve these problems and expedite development. (MHR) 


29798 (CONF-771153—P2, pp L.49-L.58) Proposed geothermal 
regulations. Schuler, W.P. (Tapper and Schuler, Attorneys-at-Law, 
Chalmette, LA). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Existing and proposed Louisiana legislation having to do with 
geothermal energy is reviewed briefly. The members of an ad hoc 
committee to consider regulations over geothermal exploration, 
drilling, development, production, and waste disposal are listed. 
MHR) 


29799 (CONF-771153—P2, pp L.59-L.71) Geopressured geo- 
thermal resources of Texas. Rogers, K.E.; Oberbeck, A.W.;. (Univ. 
of Texas, Austin). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


As part of the geopressured-geothermal project at The Uni- 
versity of Texas at Austin, the Center for Energy Studies there 
recently published a report on the regulatory controls over water 
pollution in Texas. Rather than trying to sommarize the entire 
report, several significant features of the regulatory framework are 
discussed in some detail. These include classification of geopre- 
soured-geothermal resource wastes, disposal of geothermal wastes 
into surface waters, and disposal of geothermal waste by subsurface 
injection. 


29800 (CONF-771153—P2, pp L.73-L.79) Legal and institution- 
al programs of the Division of Geothermal Energy and the develop- 
ment of geopressured geothermal resources of the Gulf Coast. Elmer, 
D.B. (Department of Energy, Washington, D.C.). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The duties and functions of the Division of Geothermal 
Energy (DGE) are discussed briefly. Studies on legal and policy 
aspects of the DGE are reivewed. (MHR) 


29801 (CONF-771153—P2, pp L.81-L.170) Pre-existence regu- 
lation of an energy resource. Peden, J.B. (Railroad Commission of 
Texas, Austin). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The history of the Texas Railroad Commission's involvement 
in energy regulation is traced. The ramifications of being able to 
regulate geothermal before the development of the resource are 
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explored. The rules for this non-existent industry are included in the 
appendix along with the necessary forms for its regulation. (MHR) 


29802 (CONF-7705119—, pp 24-25) Session I: geothermal 
energy. Lum, D. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


ECONOMIC AND FINANCIAL ASPECTS 


29803 (CONF-771153—P2, pp EC.1-EC.24) Considerations on 
the economics of geopressure zones. Barnea, J. (United Nations Inst. 
for Training and Research, New York, NY). 1977. 

From 3. geopressured eothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977), 


The relationships between the five resources involved in 
geopressure zones are explored: namely, gas, heat, pressure, mineral 
content, and water. A list is given of geopressure zones in 45 
countries and 7 off-shore regions. Some discussion is presented on 
which of these countries will find each of these resources to be of 
the greatest use. (MHR) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 29799, 30543, 31422 


29804 (CONF-771153—P2, pp E.1-E.40) Potential environmen- 
tal impacts arising from geopressured-geothermal energy development 
Texas—Louisiana Gulf Coast region. Gustavson, T.C. (Univ. of 
Texas, Austin); McGraw, M.M.; Tandy, M.; Parker, F.; Wohlschlag, 
D.E. 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Geopressured-geotheermal resources of the Gulf Coast of 
Texas and Louisiana are currently being evaluated as thermal- 
hydraulic energy sources to drive turbines to generate electrical 
power. Gulf Coast geothermal fluids are brines with salinities gener- 
ally in excess of 40,000 ppM and tempertures up to 283°C (520°F). 
The proportions of dissolved i ions in geothermal fluids is markedly 
different than that of sea water, and the fluids are expected to be 
saturated with methane. As much as 54,000 m® (310,000 bbls) of 
fluids per day at a temperature of 049°C (300°F) will be required to 
feed one 25 megawatt power plant. The energy resource, the eco- 
logical resources of the Gulf Coast, and the potential effects of the 
—— of geothermal energy on ecological resources are de- 
scribed. 


29805 (CONF-771153—P2, pp E.41-E.81) Environmental plan- 
ning: the fourth dimension in geothermal resource development. 
Emmer, R.E. (Coastal Environmental, Inc., Baton Rouge, LA); 
Wax, C.L.; Fulgham, S.; Cr A.; Murry, R.; Small, B.; Smith, 
C.; Stellar, D.; Urrechaga, M. 1977 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The environmental parameters studied in the Louisiana geo- 
thermal zone are reviewed; the impacts expected from geothermal 
activity are described in a general way; the selection of areas 
considered most suitable for geothermal development is described; 
and finally site selection procedures are discussed. (MHR) 


29806 (CONF-771153—P2, pp E.83-E.107) Environmental as- 
sessment of the projected uses for geopressured waters. Wilson, J.S.; 
a J.A. (Dow Chemical, Freeport, TX). 1977. 

rom 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


An assessment of possible environmental effects of the use of 
geopressured water of the Texas and Louisiana Gulf Coast has been 
made. The uses considered include generation of electric power, 
production of low pressure steam for process heat and the direct use 
of the hot water for space heating. Based upon the projecied uses, 
the direct and indirect emissions are estimated and the impact of 
these emissions upon the environment are discussed. The possible 
impacts of the production of large volumes of geopressured fluids 
are also considered in terms of possibility of subsidence and earth- 
quakes. A summary of available analyses of Gulf Coast deep waters 
is listed as a guide for estimating expected emissions. Primary 
environmental problems are identified as waste brine disposal, acci- 
dental releases of brines, and subsidence. Minor problems such as 
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cooling tower blowdown streams, noncondensable gas emissions, 
wind drift from exhaust plumes, noise levels, and construction activi- 
ties are considered. 


29807 (CONF-771153—P2, pp E.109-E.208) Preliminary envi- 
ronmental analysis of a geopressured test well in Brazoria 
County, Texas. White, W.A.; McGraw, M.; Gustavson, T.C. (Univ. 
of Texas, Austin). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977), 


Preliminary environmental data, including current land use, 
substrate lithology, soils, natural hazards, water resources, biological 
assemblages, meteorological data, and regulatory considerations 
have been collected and analyzed for approximately 150 km? of land 
near Chocolate Bayou, Brazoria County, Texas, in which a geopres- 
sured-geothermal test well is to be drilled in the fall of 1977. The 
study was designed to establish an environmental data base and to 
determine, within spatial constraints set by subsurface reservoir 
conditions, environmentally suitable sites for the Poser well. 
Preliminary analyses of data revealed the eed for focusing on the 
following areas: potential for subsidence and fault activation, suscep- 
tibility of test wi and — facilities to fresh- and salt-water 
flooding, possible effects of produced saline waters on biological 
assemblages and groundwaer resources, distribution of expansive 
soils, and effect of drilling and associated support activities on 
known archeological-cultural resources. 


29808 eo 7705119—, pp 13-14) Session I: geothermal 
energy. Aki, P. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


29809 de Ry 6)) Environmental, safety and health 
standards identification for energy. Report 6: neat stress. 
Quilici, D.G.; Anderson, R.G.; Martin, J.B. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Mar 1979. Contract EY-76-C-06- 
1830. 36p. Dep. NTIS, PC A03/MF AOI. 

The following are discussed: the physiological effects of heat 
stress, monitoring equipment, review of existing s and eval- 
uation of existing standards. (MHR) 


29810 H2S abatement Castrantas, 


5 during geothermal drilling. 
H.M.; Hampshire, L.R.; Woertz, B.B. (Food Mach and Chem Corp, 
Princeton, NJ). Pet. Eng.; 50: No. 9, 82, 86, 88(Aug 1978). 
rocess for abating hydrogen sulfide (HS) during the 


drilling of a geothermal steam well is described. The process in- 
volves the spray injection of hydrogen peroxide and sodium hydrox- 
ide into the steam as it leaves the wellhead. Abatement is achieved 
by absorption of hydrogen sulfide into the sodium hydroxide to form 
hydrosulfide and sulfide ions followed by oxidation of these interme- 
diates by the hydrogen — The economics of H2S abatement 
by this process are also discussed 


29811 (DOE-tr—152) Research and development of electrolytic 
removal of arsenic, [nd]. Translation source information not availa- 
ble. 1S5p. Dep. NTIS, PC A02/MF AO1. 

The two techniques for the electrolytic removal of arsenic 
from geothermal hot water, electrolytic preci — and clectrolyt- 
ic reduction, are discussed. Separate as well as combined 
ments were conducted on roy two methods as well as 
efficiency sedimentation tanks. The feasibility of scaling up was 
considered. (MHR) 


BY-PRODUCTS 


29812 (CONF-771153—P2, pp EC.25-EC.49) Possibilities for a 
geothermal energy and mineral industrial complex in the Salton Sea 
area. Hornburg, C.D. (DSS Engineers, Inc., Ft. Lauderdale, FL). 
1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The overall development of the Salton Sea KGRA by devel- 
oping industrial complexes is discussed. These would make maxi- 
mum utiliztion of the total resource by on-site utilization of extracted 
energy and minerals; and upgrading these minerals via industrial 
processes to higher value products. A typical analysis of Salton Sea 
brine and an estimation of amounts and values of some materials that 
may be extracted from Salton Sea brines are presented. (MHR) 


GEOTHERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 29836, 29837, 29847 
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29813 (LA—7603-MS) Electricity from hot dry rock geothermal 
energy: technical and economic issues. Tester, J.W.; Morris, G.E.; 
ay R.G.; Bivins, R.L. (Los Alamos Scientific Lab., NM 
(USA)). Jan 1979. Contract W-7405-ENG-36. 27p. Dep. NTIS, PC 
A03/MF AO1. 
Extraction of energy from hot dry rock would make available 
a nearly unlimited energy source. Some of the technical problems 
and possible economic tradeoffs involved in a power generating 
system are examined and possible solutions proposed. An intertem- 
= optimization computer model of electricity production from a 
ot dry rock geothermal source has been constructed. The effects of 
reservoir degradation, variable fluid flow rate, and drilling oper- 
ations are examined to deetermine optimal strategies for reservoir 
management and necessary conditions for economic feasibility. 


DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 29755 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 29823 


29814 (CONF-771153—P2, pp RU.33-RU.52) Conceptual study 
on the feasibility of integrating geothermal and ocean thermal energy 
cycles utilizing the geopressured geothermal fluids of the Texas— 
Louisiana Gulf Coast. Gault, J.; Byington, B.E. (Brown and Root, 
Inc., Houston, TX). 1977. 

From 3. geopressured_geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Utilizing the geopressured geothermal resources in the Texas 
and Louisiana Gulf Coast Region poses potential technological 
problems. Some of these problems are solved when a Geopressured 
Geothermal Energy Conversion (GGEC) cycle is integrated with an 
Ocean Thermal Energy Conversion (OTEC) cycle, plus, there is an 
increase in combined cycle efficiency. A proposed 30 MW(e) plant, 
located in the Grand Isle area off the Louisiana coast, has an 
increase in efficiency of 60.1% with a total installed plant cost of 
$57,247,200. This represents a net electrical power generation of 30 
MW(e) and an estimated methane gas production of 12.35 x 
10°SCF/day. (.35 x 10°SCM/day). 


29815 (LA—7470-C, pp 60) Optimization of energy conversion 
systems. Bivins, R.L.; Tester, J.W. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29816 (SAND—1137-9) Geothermal loop experimental facility. 
Quarterly report, October—December 1977. Bishop, H.K.; Cooney, 
C.S.; Hanenburg, W.H.; Hodgdon, N.C.; Jacobson, W.O.; Li, K.K.; 
Swanson, C.R. (San Diego Gas and Electric Co., CA (USA)). Jan 
pong Contract EY-76-C-03-1137. 103p. Dep. NTIS, PC A06/MF 
AOl. 

The Geothermal Loop Experimental Facility (GLEF) utilizes 
a four stage flash/binary process for the extraction of energy from a 
high temperature, high salinity, liquid-dominated resource. Since the 
Start-up in May 1976, a substantial amount of informaion has been 
obtained on the operation of the plant, components, brine and steam 
composition, production and injection wells, and the potential of the 
Niland Reservoir. 


29817 (TID—28519) Demonstration of a rotary separator for 
two-phase brine and steam flows. Final report. Cerini, D.J. (Biphase 
Energy Systems, Santa Monica, CA (USA)). Jan 1978. Contract EY- 
76-C-03-1228. 124p. Dep. NTIS, PC A06/MF AO1. 

The application of a two-phase rotary separator for geother- 
mal energy conversion was demonstrated. Laboratory tests were 
conducted with clean water and steam at Biphase Energy Systems, 
Inc., Santa Monica, California. Field tests were conducted at the 
Union Oil Co., Tow No. 1 wellsite near Brawley, California. The 
system tested consisted of the major components of a total flow 
rotary separator/turbine conversion system. A nozzle converted the 
brine wellhead enthalpy to two-phase flow kinetic by impinging the 
nozzle flow tangentially on the inside of the separator. The flow was 
therefore subjected to the high centrifugal force field in the separa- 
tor. This caused the liquid phase to collect as a film on the separator 
drum with very little energy loss. The steam was allowed to flow 
radially inward to the central steam discharge. Potable water was 
obtained by condensing the steam exhaust. The brine collection 
system converted the liquid film kinetic energy to static pressure 
head. The system was operated for 116 hours in a high salinity 
environment (115,000 ppM TDS). The system operated properly 
with no adverse effects from solids precipitation or scale buildup. 
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The rotary separator produced separate flows of pure liquid and 
steam of greater than 99.5% quality. 


GEOTHERMAL ENGINEERING 


REFER ALSO TO CITATION(S) 29850 


29818 (CONF-771153—P2, pp RU.1-RU.31) Possible use of 
geopressured aquifers for the short-term storage of energy. Elemo, 
R.O.; Bernard, W.J. (Louisiana State Univ., Baton Rouge, LA). 
1977. 


From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977), 


The results are presented of a study made to investigate the 
technical feasibility of utilizing geopressured aquifers to store energy 
for short periods of time, generally hours. An application of this idea 
could be in -shaving by electrical generating companies. The 
idea is to utilize excess electrical ay to inject water at high 
pressure into the geopressured aquifer. The recovery of the energy 
would involve the production of the high pressure water from the 

uifer and using it to power some type of surface conversion unit. 
The prime variable examined in this investigtion is the ratio of the 
energy recovered from the high pressure water when it is produced 
at the surface to the energy used to inject the water into the aquifer. 
The effects of several pertinent aquifer and well bore parameters on 
this ratio were investigated. 


29819 (TID—28703) Geotechnical studies of geothermal reser- 
voirs. Pratt, H.R.; Simonson, E.R. (Terra Tek, Inc., Salt Lake City, 
UT (USA)). Jan 1976. Contract EY-76-C-07-1546. 56p. Dep. NTIS, 
A04/MF AO1. 

It is proposed to delineate the important factors in the geo- 
thermal environment that will affect drilling. The geologic environ- 
ment of the particular areas of interest are described, including rock 
types, geologic structure, and other important parameters that help 
describe the reservoir and overlying cap rock. The geologic environ- 
ment and reservoir characteristics of several geothermal areas were 
studied, and drill bits were obtained from most of the areas. The 
oe agar areas studied are: (1) Geysers, California, (2) Imperial 

alley, California, (3) Roosevelt Hot Springs, Utah, (4) Bacca 
Ranch, Valle Grande, New Mexico, (5) Jemez Caldera, New 
Mexico, (6) Raft River, Idaho, and (7) Marysville, Montona. (MHR) 


DRILLING TECHNOLOGY AND WELL HARDWARE 


29820 (CONF-771153—P1, pp ES.1-ES.22) Drilling and com- 
pletion plans for a geopressured well. Boyd, W.E. (Univ. of Texas, 
Austin). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The following are discussed: drilling safeguards, detection of 
geopressures, formation fracture gradients, geopressured water pro- 
ducer, wellhead equipment, casing, completion planning, completion 
operations perforating procedure, and sand control. (MHR) 


29821 (CONF-771153—P1, pp ES.47-ES.72) Temperature limi- 
tations of drilling fluids. Remont, L.J. (MUDTECH, Houston, TX); 
Gray, G.R.;Chenevert, M.E.; Carwile, C.E. 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


A major test program was recently completed on high tem- 
perature drilling muds prepared by five mud suppliers. These includ- 
ed samples of 18 lb/gal water muds and 18 Ib/gal oil muds. Tests 
were conducted on these muds to evaluate their performance at 
temperatures to 550°F and pressures to 15,000 psi. These tests 
revealed that most of the water muds had high viscosity, high 
filtration rates and poor corrosivity characteristics at tempertures 
above 350°F. Although the oil muds performed better than water 
muds at high temperatures, some problems were encountered with 
viscosity at tempertures above 450°F and with filtration at tempera- 
tures above 500°F. Generally, the corrosivity characteristics of the 
oil muds were much better than those of the water muds. These tests 
identified the temperature limitations of existing drilling fluids and 
showed that added R and D is needed on high temperature drilling 
fluids for deep, hot wells. 


29822 Drilling technology expanded in geothermal energy test. 
Pettitt, R.A.; Brown, D.W. (Univ of Calif, Los Alamos Sci Lab, 
NM). Pet. Eng.; 50: No. 10, between p 55 and 70(Sep 1978). 

Drilling and coring in high-temperature Precambrian granite 
added new chapters to the industry's knowledge of drilling technol- 
ogy. Carefully kept records of bit performance, weight on bit, rotary 
speed, and other factors provide excellent data for future use. But 
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these are fringe benefits resulting from a search for alternate 
sources--specifically, a study to determine feasibility of using heat 
stored in dry crystalline rocks in the earth's crust. Believed to be one 
of the world’s most abundant energy sources, it is now under 
investigation by the Los Alamos Scientific Laboratory in northern 
New Mexico. The concept devised at Los Alamos involves drilling a 
d hole into relatively impermeable hot rock, creating a large 
surface area for heat exchange by hydraulically fracturing the rock, 
then drilling a second hole to intersect the top of the fractured 
region to complete the loop. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


29823 (ALO—3904-1) Materials selection guidelines for geother- 
mal power systems. First edition. DeBerry, D.W.; Ellis, P.F.; 
Thomas, C.C. (Radian Corp., Austin, TX (USA)). Sep 1978. Con- 
tract EG-77-C-04-3904. 319p. Dep. NTIS, PC A14/MF AOl1. 

Nine potential power cycles are defined and diagrammed for 
the generation of electricity from geothermal fluids. General fluid 
properties that influence the applicability of power cycles to a 
particular geothermal resource are discussed. The corrosivity of 
individual process streams in power cycles is described based on 
variations in chemical composition and temperature. Results of mate- 
rials performance tests are analyzed based on the chemical composi- 
tion of the corrosive medium and physical factors such as tempera- 
ture, duration of exposure, and fluid velocity. The key chemical 
components in geothermal fluids that are significant in determining 
corrosivity are identified. Both summarized and detailed results of 
materials performance tests in U.S. liquid-dominated resources are 
given. Seven U.S. liquid-dominated KGRA's are classified according 
to relative corrosiveness and their key chemical components are 
defined. The various forms and mechanisms of corrosive attack that 
can occur in geothermal process streams are described. The applica- 
tion of nonmetallic materials in geothermal environments is dis- 
cussed. The appendices contain information on (1) operating experi- 
ence at geothermal power plants, (2) corrosion in desalination facili- 
ties, (3) reliability of geothermal plants, (4) elastomeric materials, (5) 
comparative alloy costs, and (6) geothermal equipment manufactur- 
ers. (MHR) 


29824 (BM-RI—8308) Linear polarization measurements at high 
temperatures in hypersaline geothermal brines. Cramer, S.D.; Need- 
ham, P.B. Jr. (Bureau of Mines, College Park, MD (USA). Avondale 
Metallurgy Research Center). 1978. 19p. U.S. Dept. of Interior, 
Washington, DC. 

The Bureau of Mines conducted a series of in situ linear 
polarization measurements in high-temperature, high-pressure hyper- 
saline geothermal brines at the Bureau of Mines Geothermal Test 
Facility in the Imperial Valley of California. The measurements 
represented an evaluation of the linear polarization technique for 
obtaining instantaneous corrosion rates of materials of construction 
in flowing hypersaline hydrothermal fluids that rapidly form scales 
on exposed surfaces. A special method was devised for use with the 
linear polarization technique that resulted in obtaining corrosion 
rates for 1020 carbon steel, 316 and 430 stainless steel, titanium, 
various nickel-based alloys, and aluminum 6061 under strong scale- 
forming conditions. The measurements also provided information on 
scale-deposition rates in various geothermal environments. Explora- 
tory in situ potentiostatic polarization measurements were made in 
the flowing brines to qualitatively determine scale-deposition effects 
on the electrochemical measurements. 


29825 (BNL—25657) Organosiloxane polymer concrete for geo- 
thermal environments. Zeldin, A.; Kukacka, L.E.; Fontana, J.; Car- 
ciello, N. (Brookhaven National Lab., Upton, NY (USA)). 1979. 
Contract EY-76-C-02-0016. 28p. (CONF-790219—4). Dep. NTIS, 
PC A03/MF AOl1. 

From AIME annual meeting; New Orleans, LA, USA (18 
Feb 1979). 

The feasibility of using the products of free-radical copoly- 
merization of modified organosiloxane in the formation of a thermal- 
ly stable and chemically resistant polymer concrete for use in geo- 
thermal environments has been demonstrated. Specimens have been 
produced using mixtures of organosiloxane containing pendant vinyl 
groups and styrene or different silicon fluids as a comonomer in 
conjunction with a free-radical initiator and several aggregate mate- 
rials. The use of these monomers in conjunction with materials such 
as SiO. and portland cement to form polymer concrete results in 
composites with high compressive strength (80 to 100 MPa) and 
thermal and hydrolytic stability. The results from studies to deter- 
mine the effect of variables such as sand-particle size, type of 
cement, and sand-cement ratio are discussed. 


29826 Use of potential-pH diagrams for the interpretation of 
corrosion phenomena in high salinity geothermal brines. MacDonald, 
D.D.; Syrett, B.C.; Wing, S.S. (SRI International, Menlo Park, CA). 
Corrosion; 35: No. 1, 1-11(Jan 1979). 
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corrosion potentials and cyclic voltammograms are reported 

for AISI 1010 carbon steel, E-Brite 26-1 stainless steel, AISI 316L 
stainless steel, Haynes Alloy 20 Mod, Carpenter 20 Cb-3, Inconel 
Alloy 625, Hastelloy Alloy G, Hastelloy Alloy C-276, Titanium 
50A, and TiCode 12 in high salinity geothermal brine at 250 C. 
Potential-pH diagrams for the component metals (Fe, Ni, Cr, Ti) in 
the brine at 25 and 250 C are also derived, and are used to interpret 
the corrosion behavior and cyclic voltammetric responses of the 
alloys in the elevated temperature brine environment. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 29758, 29763, 29791, 29793, 29819 


29827 (CONF-771153—P1, pp GI.351-GI.424) Engineering pa- 
rameters used in geopressured geothermal Fairway evaluation and test- 
well site location, Frio formation, Texas Gulf Coast. Gregory, A.R. 
(Univ. of Texas, Austin). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Adequate deliverability of fluids from reservoirs with tem- 
peratures higher than 300°F is a key factor in evaluating geopres- 
sured geothermal resources. In the Austin Bayou Prospect, Brazoria 
County, Texas, permeability is difficult to evaluate before wells are 
drilled and tested. However, this report discusses how reservoir 
pressure decline and high temperature reduce permeability. The 
history of gas-condensate production from geopressured reservoirs 
in the Chocolate Bayou field, located near the Austin Bayou Pros- 
pect, shows that deliverability of hydrocarbons is high in the early 
life of the reservoirs but drops sharply as pressure declines. Average 
geothermal gradient is 1.8°F per hundred feet and reservoir pressure 
gradients lie between 0.465 and 0.98 psia per foot for depths below 
10,000 feet. Salinities vary from 40,000 to 80,000 ppM and methane 
content may range from 25 to 45 cubic feet per barrel for formation 
waters commonly found in the Chocolate Bayou field. The effective 
gas permeabilities determined from production flow tests are estimat- 
ed to range from 1 to 6 millidarcys and absolute permeabilities lie 
between 2 and 10 millidarcys. More than 10 billion barrels of water 
inferred to occur in place in the prospective sandstone reservoirs of 
the Austin Bayou prospect contain potentially 1,733 MW-years of 
electrical energy and 400 billion cubic feet of methane in solution. 


29828 (CONF-771153—P1, pp ES.73-ES.83) Numerical simula- 
tion of the effects of reinjection upon the performance of a 
sured geothermal reservoir. Pritchett, J.W.; Garg, S.K.; Riney, T.D. 
(Systems, Science, and Software, La Jolla, CA). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


A rather general computer model was developed which can 
be used to simulate the behavior of Gulf Coast geopressured geo- 
thermal reservoirs undergoing fluid production and/or fluid injec- 
tion. The model considers all of the important drive mechanisms and 
their interactions and is capable of representing reservoir heteroge- 
neity and anisotropy in one, two, and three-dimensional configura- 
tions. The simulator is a theoretical tool which, when backed by 
adequate experimental input data for a specific geopressured geo- 
thermal reservoir system, can be used to estimate its probabe size, 
deliverability, lifetime and other long-term performance characteris- 
tics in advance of large-scale commitment. Here, the effect that 
reinjecting the processed fluid will have on the long-term perform- 
ance of a representative geopressured reservoir is examined. 


29829 (CONF-771153—P1, pp ES.85-ES.113) Two-phase flow in 
geopressured geothermal wells. Grag, S.K.; Pritchett, J.W. (Systems, 
Science, and Software, La Jolla, CA). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


The production characteristics of two-phase (free methane 
and liquid water with dissolved methane) geopressured geothermal 
wells are analyzed. The fluid flow in the aquifer is treated as single- 
phase (liquid water with dissolved methane) unsteady radial Darcian 
flow; two-phase flow is assumed to occur only in the cased part of 
the production hole. The mathematical model allows for different 
gas and liquid velocities in the two-phase regime. Sample calcula- 
tions illustrate the effects on production of aquifer permeability and 
compressibility, the depth of the geopressured aquifer, the reservoir 
temperature, and the dissolved methane content of the aquifer fluids. 


29830 (CONF-771153—P2, pp ED.7-ED.40) Geopressured-geo- 
thermal test of the EDNA Delcambre No. 1 well, Vermilion 
Louisiana, Wieland, D.R. (OHRW Engineering, Bryan, TX). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 
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Two sand intervals, Sand No. 3 and Sand No. 1, were 
independently tested during our program. Sand No. 3 was the 
deepeer zone and was tested first. A gamma ray—neutron log of 
these zones, and the intervals ers are shown. The gamma ray 
log run in 1968 showed Sand No. | to be a fairly uniform section 
with few shale breaks and our original plans were to perforate the 
entire interval. After obtaining the more recent GR log big shale 
breaks were shown to exist throughout the zone, so a smaller 
interval was selected. A net sand thickness of 48 ft. was used for 
Sand No. 3 and 30 ft. for Sand No. 1. There was no data available to 
indicate whether these zones became thicker or thinner away from 
the wellbore; therefore, these values were used as net thickness in 
the reservoir calculations. The procedure used to perforate the two 
sands were different. Both were perforated with 0.33 inch jets at a 
density of 4 shots per foot; however, Sand No. 3 was perforated in 
two runs using a stand-off gun, whereas Sand No. 1 was perforated 
in one run using a centralized gun with the jet density being 4 shots 
per foot but oriented alternately at 180 degrees. 


(LA—7470-C, pp 32) Relative flow conductance of steam 
vs. water in a frontward reservoir, inferred from wellhead data. Horne, 
R.N. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29832 (LA—7470-C, pp 46) Radon in geothermal reservoir engi- 
neering. Kruger, P. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29833 (LA—7470-C, pp 54) Energy currents in fractured geo- 
thermal systems. Bodvarsson, G. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


(LA—7470-C, pp 55) Fluid flow and heat extraction by 
fractured circular cracks. Mura, T.; Keer, L.M.; Abe, 


From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29835 (LA—7470-C, pp 57) Injection-extraction (push-pull) 
methods of HDR recovery. Fisher, H.N.; Murphy, H.D. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29836 (LA—7470-C, pp 62) Intertemporal optimization model 
for HDR-produced electricity. Cummings, R.G.; Morris, G.E.; Hage- 
men, R.K.; Bivins, R.L. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29837 (LA—7470-C, pp 63) Commercialization issues and in- 
vestment strategies for HDR facilities. Morris, G. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29838 (LBL—8669) Summary of reservoir engineering data: 
Wairakei geothermal field, New Zealand. Pritchett, J.W.; Rice, L.F.; 
Garg, S.K. (Systems, Science and Software, La Jolla, CA (USA); 
California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jan 
ny Contract W-7405-ENG-48. 28p. Dep. NTIS, PC A03/MF 


This is an abbreviated summary of the final project report on 
an extensive coliection of fundamental field information concerning 
the history of the Wairakei geothermal field in New Zealand. The 
purpose of the effort was to accumulate any and all pertinent data so 
that various theoretical reservoir simulation studies may be carried 
out in the future in a meaningful way. Categories of data considered 
include electrical resistivity measurements, magnetic force surveys, 
surface heat flow data and a catalog of surface manifestations of 
geothermal activity, geological and stratigraphic information, residu- 
al gravity anomaly surveys, laboratory measurements of formation 
properties, seismic velocity data, measurements of fluid chemical 
composition, monthly well-by-well mass and heat production histor- 
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ies for 1953 through 1976, reservoir oa ae and temperature data, 
and measurements of subsidence and horizontal ground deformation. 
The information is presented in three forms. A review of all the data 
is contained in the final project report. The present report summa- 
rizes that information. In addition, a magnetic tape suitable for use 
on a computer has been prepared. The magnetic tape contains a bank 
of information for each well in the field, on a well-by-well basis. For 
each well, the tape contains the completion date, the surface altitude, 
the bottomhole depth, the geographic location, the slotted and 
—— interval locations, the bottomhole diameter, locations of 

own casing breaks, the geologic drilling log, fault intersections, 
shut-in pressure measurements, and month-by-month production 
totals of both mass and heat for each month from January 1953 
through December 1976. 


29839 Tracer-tests applied at the Onuma Geothermal Power Sta- 
tion, and the considerations about the geothermal reservoir and the 
water-shielding of the wells. Ito, J.; Kubota, Y.; Kurosawa, M. J. Jpn. 
Geotherm. Energy Assoc.; 15: No. 2, 25-33(Jun 1978). (In Japanese). 

The tracer-tests applied at Onuma Geothermal Power Sta- 
tion, selection of the tracer, planning of the tests, grasping the 
background value, and the procedures of the tests are reported. 
Conclusions are as follow: Numerical relationships of the geothermal 
hot water flows between injection wells and production wells were 
calculated. Water-shielding of the casing pipe of the production 
wells, where the paths between geothermal reservoir and earth- 
surface are restricted, is desired to be carried out deeper than 700m 
depth for shielding the water of the shallow layer. Geothermal water 
circulation between injection wells and production wells is consid- 
ered as a closed circuit, and their volume is estimated. The injection 
wells, level of the underground water, and cooling of the geothermal 
reservoir are studied. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 29791, 29852, 29853, 29857, 
29858, 29859 


29840 (LA—7470-C) Proceedings of hot dry rock geothermal 
workshop. Elsner, D.B. (comp.). (Los Alamos Scientific Lab., NM 
(USA)). Sep 1978. Contract W-7405-ENG-36. 66p. (CONF- 
7804107—(Absts.)). Dep. NTIS, PC A04/MF AO1. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 

Abstracts of 38 papers are included on the following subjects: 
rock mechanics, part 1: hydraulic fracturing; fracture imaging and 
borehole surveying; fluid flow-pressure analyses; rock mechanics, 
= 2: hydraulic fracturing and thermal cracking; geochemistry; 

eat extraction modeling; and economics and energy conversion. 


(MHR) 


29841 (LA—7470-C, pp 12) Hydraulic fracturing field experi- 
ence at Fenton Hill. Aamodt, R.L.; Potter, R.M. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29842 (LA—7470-C, pp 52) Theoretical and experimental as- 
pects of heat extraction and fluid flow in idealized hydraulic fractures. 
Murphy, H.D. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29843 (LA—7470-C, pp 53) Fluid flow and heat extraction: a 
theoretical approach. Nemat-Nasser, S.; Ohtsubo, H. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


DIRECT ENERGY UTILIZATION 


29844 (CONF-771153—P2, pp EC.97-EC.105) Aquaculture ap- 
plications of a thermal effluent and considerations on geothermal water 
use. Hubert, W.A. (Tennessee Valley Authority, Muscle Shoals, 
AL). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Aquaculture may benefit from the use of thermal discharges 
from power plants or geothermal waters. Fish culture technology 
applicable to use of heated effluents should also apply generally to 
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geothermal water sources. In the early 1970's the Tennessee Valley 
Authority and a private cooperator pumped thermal effluent from 
the discharge canal of the Gallatin Steam Plant near Nashville, TN, 
through a raceway facility, to evaluate an intensive culture system 
for catfish. Water tempertures averaged 5°C above ambient plant 
intake water. Results demonstrated the potential of heated water to 
extend the growing season, enhance growth rates, and increase 
production. Numerous constraints hindering commercial use of ther- 
mal effluents for aquaculture were also identified. 


29845 (IDO—1626-3) Non-electric utilization of geothermal 
energy in the San Luis Valley, Colorado. Final report. Vorum, M.; 
Coury, G.E.; Goering, S.W.; Fritzler, E.A. (Coury and Associates, 
Lakewood, CO (USA)). Feb 1978. Contract EG-77-C-07-1626. 164p. 
Dep. NTIS, PC A08/MF AO1. 

Information on the geothermal resources of the San Luis 
Valley, Colorado, has been gathered and reviewed and a prelimi- 
nary, quantitative assessment of the magnitude and quality of re- 
sources present was carried out. Complete process designs were 
developed for the processes of producing crystal sugar from beets 
and for malting barley for use in the brewing industry, in each case 
adapting the processes to use a 302°F geothermal water supply as 
the main process energy source. A parametric design analysis was 
performed for a major pipeline to be used to ship geothermal water, 
and thus deliver its heat, out of the San Luis Valley to three major 
Colorado cities along the eastern threshold of the Rocky Mountains. 
Cost estimates for capital equipment and energy utilization are 
presented. The analyses of the two process applications indicate 
favorable economics for conversion and operation as geothermally- 
heated plants. A major geothermal water pipeline for this region is 
seriously limited on achievement of the economy of scale by the 
physical absence of significant demand for heat energy. Finally, the 
development and utilization of Colorado’s San Luis Valley geother- 
mal groundwaters hold the potential to contribute to the prudent and 
beneficial management of that area’s natural water resources sys- 
tems. 


29846 (NMEI—19) Geothermal application feasibility study for 
the New Mexico Institute of Mining and Technology Campus. Miller, 
A.R. (New Mexico State Univ., Las Cruces (USA). New Mexico 
Energy Inst.). Apr 1978. 94p. New Mexico State Univ., Las Cruces. 

This study was limited to determining the economic feasibility 
of providing the space heating, water heating, space cooling, and 
electrical power needs of New Mexico Tech from geothermal 
energy. The means of obtaining the required heat and water from the 
earth, and the possibility of corrosive effects were not part of this 
study. The results indicate that space heating and water heating are 
economically feasible if the cost of developing a geothermal source 
is not included. The major expense then is the pipeline used to 
convey the energy to the campus. calculations show that this cost is 
approximately two to three times our current annual heating bill, 
The study also showed that it would not be economically feasible to 
provide our relatively small space cooling and electrical energy 
needs from geothermal energy. 


29847 Deep heat of the earth. Nurshanov, V.A.; Sedykh, Yu.S.,; 
Renne, V.G. Gazov. Prom-st.; No. 6, 19-21(Jun 1977). (In Russian). 
A discussion is offered of the use of thermal springs in the 
national economy. The most effective areas for the use of the earth's 
deep heat are heat supply for agricultural installations, municipal- 
domestic, therapeutic and industrial consumers, and the production 
of energy. The prospects of using thermal springs are demonstrated. 


GEOTHERMAL DATA AND THEORY 
REFER ALSO TO CITATION(S) 29840 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 29784, 29811 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 29841 


29848 (CONF-771153—P1, pp ES.115-ES.138) Laboratory mea- 
surements of the uniaxial compaction coefficient. Thompson, T.W.; 
Menezes, J.J.; Gray, K.E. (Univ. of Texas, Austin). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


Early results of tests performed with the aim of evaluating 
different techniques of measuring the uniaxial coefficient are dis- 
cussed. The work reported here is preliminary in nature and intend- 
ed to provide information for designing test procedures for cores 
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from actual geopressured geothermal reservoirs. The rocks used in 
this study do not come from these reservoirs, but cover the permea- 
bilities and porosities likely in the commercial geopressured zones. 


29849 (LA—7470-C, 5 Bon 10 13) _ stress intensity factor as ap- 
plied to rock. Weertman, J 

From Hot dry rock pre Ftc workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29850 (LA—7470-C, pp 14) Stability of a large open hydraulic 
penny-shaped fracture (crack) near the earth's surface. Hsu, Y.C.; 
Santosa, F. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29851 (LA—7470-C, pp 15) Fracture mechanics and growth of a 
planar crack. Keer, L.M.; Mura, T.; Mastrojannis, E.N. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29852 (LA—7470-C, pp = Hydroelastic oscillations in fracture 
systems. Bodvarsson, G. Sep 19 

From Hot dry rock Sen workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29853 (LA—7470-C, pp 17) Forms of hydraulic fractures as 
deduced from field studies of sheet intrusions. Pollard, D.D. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29854 (LA—7470-C, pp 21) Theoretical studies of point-source 
signal diffraction. Achenbach, J.D.; Gautesen, A.K.; McMaken, H. 
Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29855 (LA—7470-C, pp 24) Numerical modeling of muitiple 
fractures of variable contact area. Sandler, I. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29856 (LA—7470-C, pp 28) Laboratory permeability measure- 
ments of Fenton Hill granite. Duffy, C.J. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29857 (LA—7470-C, pp 29) In-situ permeability-porosity model- 
ing. Fisher, H.N. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29858 (LA—7470-C, pp 35) Model experiments on the interac- 
tion between two hydraulic fractures. Dundurs, J. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29859 (LA—7470-C, pp 36) Rock mechanics problems associated 
with hot dry rock geothermal energy extraction. Roegiers, J.C.; 
McLennan, J.D. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29860 (LA—7470-C, pp 37-38) Thermal stress cracking experi- 
ments at Texas A and M and LASL. Johnson, B.; Brown, D.W. Sep 
1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 
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29861 (LA—7470-C, 39-40) Thermally induced secondary 
cracks. a S.; Keer, L.M.; Oranratnachai, A. Sep 1978. 

ot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Ap Apr M978). 


ROCK-WATER-GAS INTERACTIONS 


29862 (LA—7470-C, pp 44) Rock water interaction and granite 
alteration. Charles, R.W.; Vidale, R.J. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29863 (LA—7470-C, pp ‘ Multicomponent equilibrium calcu- 
lations in geochemical systems. Herrick, C.C.; Feber, R.C. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29864 (LA—7470-C, pp 48) Strontium isotope ratios as geo- 
chemical tracers. Gancarz, A.J. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


29865 (LA—7470-C, pp 49) Enhanced chemical dissolution of 
granite. Holley, C. ms Jr.; Blatz, L.A.; Charles, R.W.; Grigsby, C.O.; 
Tester, J.W. Sep 1978. 

From Hot dry rock geothermal workshop; Los Alamos, NM, 
USA (20 Apr 1978). 


ISOTOPE AND TRACE ELEMENT STUDIES 
REFER ALSO TO CITATION(S) 29782, 29864 


TIDAL POWER 


TIDAL POWER PLANTS 


SITE CHARACTERISTICS 


29866 Wave power prospects for Mauritius. Bott, A.N. (Crown 
Agents, London, England); Hailey, J.S.M.; Hunter, P.D. Int. Water 
Power Dam Constr.; 30: No. 12, 32-39(Dec 1978). 

The prospects of supplying some of the electrical require- 
ments of Mauritius from wave power have been studied for many 
years, but only with the steep fuel price rise of 1973 did its economic 
advantages become overwhelmingly clear. This cost benefit could be 
further enhanced, it is argued, by combining the scheme with 
desalination, fish farming and perhaps mineral extraction. The 
system developed could provide a useful pattern for the hundreds of 
islands in SE Asia with similiar characteristics and needs. 


WAVE ENERGY CONVERTERS 


REFER ALSO TO CITATION(S) 30278 


WIND ENERGY 


REFER ALSO TO CITATION(S) 29578, 30536 


AVAILABILITY (CLIMATOLOGY) 


29867 (CONF-7705119—, Meeca) Rey Session IV: wind energy. 


Ramage, C. (Univ. of Hawaii, 0a). 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


Meteorological surveys for the Hawaiian Islands are summa- 
rized. The surveys are being conducted to establish the feasibility of 
wind powered systems. 
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29868 (CONF-7705119—, pp 61-62) Session IV: wind 
Richards, H.M. Jr. (Kahua Ranch, North Kohala, HI). 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


The availability of wind power on the Kohala Island of 
Hawaiian Islands is discussed. 


29869 (PNL—2545) Annual report of the Wind Characteristics 
Program Element for the period July 1977—July 1978. Wendell, 
L.L.; Connell, J.R.; Pennell, W.T.; Renne, D.S.; Wegley, H.L. 
(Battelle Pacific Northwest Labs., Richland, WA ia SA)). Dec 1978. 
Contract EY-76-C-06-1830. 138p. Dep. NTIS, PC A07/MF AOl. 

Information is presented concerning wind characteristics for 
design and performance evaluations; mesoscale wind characteristics; 
siting methodologies; and wind characteristics for WECS oper- 
ations. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 30278 


APPLICATIONS 


29870 = 7705119—, pp 58-60) Session I/: wind energy. 
Phillips, F 
trom Seid on energy; Hilo, HI, USA (18 May 1977). 


The feasibility of using small wind turbines in the Hawaiian 
Islands is discussed. 


29871 Wind : heat generation. Paper H2. Matzen, R. 
Bedford, England; BHRA Fluid Engineering (1978). 16p. (CONF- 
besa aye Fluid Engineering, Bedford, England. 

Fro symposium on wind energy systems; Amsterdam, 
Netherlands di Oct 1978). 

A hot-water generator is an appropriate load for fixed pitch 
propeller wind-power plants as further special regulating systems is 
not required for normal service. As a gust safety system, adjustable 
water-brakes may be used by overbraking the wind-power plant. 
This report deals with experiments on simple non-adjustable gener- 
ators built into a 135 1 tank. It is shown that for this size the tank 
may be open in the top without any special axle-tightening and 
expansion systems for power consumptions up to 25 kW. The report 
also comprises an open impeller type for use in a heat-buffertank or a 
highly insulated hot-water accumulator tank. Different types of 
adjustable water-brakes are developed. Adjusting the power con- 
sumption is achieved by altering the stator-vanes’ effective height by 
means of a disk. Two main types of adjustable brakes were devel- 
oped, an open one and a closed one with axle-tightening and 
expansion system. 


TURBINE DESIGN AND OPERATION 


29872 (CONF-7705119—, pp 56-57) Session IV: wind energy. 
Bundgaard, R. 1977. 


From Symposium on energy; Hilo, HI, USA (18 May 1977). 


The fabrication of a 17 meter Darrieus rotor and a 300 foot 
diameter horizontal axis rotor system is described. 


29873 MOD-1 WTG dynamic analysis. Stahle, C.V. Jr. (GE, 
Valley Forge, Pa). pp 15-19 of Wind turbine structural dynamics. 
ion DC; National Aeronautics and Space Administration 

From Wind turbine structural dynamics conference; Cleve- 
land, OH, USA (15 Nov 1977). 

This — discusses the dynamic analysis of the MOD-1 2000 
KW horizontal-axis wind turbine. After briefly describing the MOD- 
1 design, the dynamic analysis used to evaluate the dynamic loads 
and structural interactions is discussed. The resonant frequency 
me ponent the treatment of unsteady wind loading and the dynamic 
oad sensitivity to frequency shifts are reviewed for the design. 2 
refs. 


29874 Wind turbine structural dynamics, 1977. Miller, D.R. 
(ed.). Washington, DC; National Aeronautics and Space Administra- 
tion (1977). 287p. (CONF-771148—). 

From Wind turbine structural dynamics conference; Cleve- 
land, OH, USA (15 Nov 1977). 

Twenty-nine short papers by various authors are presented at 
this workshop; twenty-seven are indexed separately. The following 
topics were discussed in relation to wind turbine structural dynam- 
ics; methods for calculating dynamic loads; aeroelastic stability; 
wind loads, both steady and transient; critical design conditions; 
drive train dynamics; systems dynamics; and behavior of operating 
wind turbines. 
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POWER CONVERSION SYSTEMS 


29875 (NP—23622) Hot-water generators, water brakes, for wind 
power plants. Matzen, R.; Moeller, F. (Kongelige Veterinaer- og 
Landbohoejskole, Copenhagen (Denmark). Jordbrugsteknisk Inst.). 
Feb 1978. 61p. (In Danish). Dep. NTIS (US Sales Only), PC A04/ 
MF AO. 

Hot water generators for converting mechanical power from 
a wind-power plant to hot water may be of very simple design. The 
characteristic for the power consumption follows the 3rd power of 
the rotor speed, and the rotor diameter is the main factor in setting 
the consumption level. Basically water is used as the brake fluid and 
the characteristic does not change significantly for temperatures up 
to 70 to 80°C. If higher temperatures are desired, oil may be used. 
Experiments on simple nonadjustable generators build in a 135 | tank 
are described. It is shown, that for this size the tank may be open in 
the top without any special axle-tightening and expansion systems 
for power consumptions up to 25 kW. An open unit for use in a heat- 
buffertank or a highly insulated hot-water accumulator tank is also 
described. 


SITE CHARACTERISTICS 
REFER ALSO TO CITATION(S) 29869 


ELECTRIC POWER ENGINEERING 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 29516, 30508, 30514, 30692 


29876 Coal fired combined power station unit with fluidized-bed 
combustion. Meyer, W. (Sadtler Research Labs., Philadelphia, PA 
(USA)). Brennst.-Waerme-Kraft; 30: No. 11, 430-432(Nov 1978). (In 
German). 

From Conference on fluidized-bed combustion; Duesseldorf, 
Germany, F.R. (6 - 7 Nov 1978). 

The article describes a novel power station unit which is 
characterised by a combined gas-/steam-turbine plant, a convention- 
al steam generator with coal firing, fluidised-bed combustion and a 
flue gas desulphurisation plant. A detailed explanation is induced of 
the lay-out of the power station, of the energy flow and the special 
features of the most important power station components, such as 
steam generator, fluidised-bed modul and flue gas washing which is 
installed inside the cooling tower, a remarkable arrangement. There- 
by, the flue gases are leaving mised with the exit air from the cooling 
tower. 


29877 Diesel power station Skultuna near Vaesteras (Sweden). 
Hahn, R. (Stads Kraftvaermeverk AB, Vaesteraas (Sweden)). 
Brennst.-Waerme-Kraft; 30: No. 11, 433-435(Nov 1978). (In German). 

The article describes planning, construction and operational 
experiences of a Diesel combined heat and power station which was 
incorporated into an existing district heating and electricity net. The 
suitability of the Diesel engine for combined heat and power genera- 
tion, for the building complex and the main components is discussed. 
Data on specific costs and experience during about 8000 hours of 
operation show that such plants can prove successful under certain 
conditions. 


29878 Plant comprising a power station and a cooling tower. 
Heeren, H. (to Maschinenfabrik Augsburg-Nurnberg Aktiengesells- 
chaft). US Patent 4,120,162. 17 Oct 1978. Priority date 11 Nov 1975, 
German, Federal Republic of (F.R. Germany). 4p. 

A plant including a power station with power station build- 
ings of a heavy construction and with a cooling tower surrounding 
the power station buildings, especially a steam power plant with 
natural draft-cooling tower for dry cooling is disclosed. The cooling 
tower is of double mantle construction with an inner bowl and an 
outer bow] surrounding the inner bow! in spaced relationship there- 
to. The outer walls of the power plant buildings form a portion of 
the inner bow! or form the entire inner bowl. The remaining cooling 
tower portions and the outer bow! are designed as light structures. 
Any portion of the inner bowl which might possibly extend upward- 
ly from the power plant buildings rest on the power plant buildings 
while the outer bowl on one hand rests on the ground by way of a 
support structure, and on the other hand by way of wind bracing 
members rests on the power plant buildings. 


29879 Pressure losses and their reduction in canal bends. Gross, 
G. (Energie- und Verfahrenstechnik G.m.b.H. (EVT), Stuttgart 
(Germany, F.R.)). Brennst.-Waerme-Kraft; 30: No. 9, 370-374(Sep 
1978). (In German). 
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In air of flue gas systems, considerable losses can occur in 
bends, i.e., where flow directions are changed. The calculation of 
these pressure losses, as well as their reduction by design measures, 
are, for instance, thehe insertion of baffle plates, are shown and 
explained with the help of diagrams. 


29880 Economic methods of start-up of power plant units. Inter- 
ium results of trial runs. Wolter, M. (STEAG A.G., Voerde (Ger- 
many, F.R.). Gruppenkraftwerk West). VGB Kraftwerkstech.; 58: No. 
7, 469-474(Jul 1978). (In German). 

The VGB Technical Committee ‘Steam Boilers and Steam 
Boiler Operation’ has set itself the task of comparing, on appropriate 
plant units of greater than 100 MW capacity (once-through forced 
flow boilers) following varyingly long periods of shutdown, pre- 
scribed measured variables during start-up and shutdown, in order to 
create generally valid data for power plant operation - starting with 
the boiler. The results of these investigations are in the meantime 
available for a total of 21 power plant units and are summarised as 
the results of the present state of the investigations. The results are 
discussed in some detail. 


29881 Unit type power plants - decentralized generation of heat 
and electricity. Hein, K. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 3: 
No. 4, 15-17(Jul-Aug 1978). (In German). 

The possibilities of using unit type power plants are reported. 
Unit type power plants are total-energy plants with heat generation 
ranking before waste heat utilization and propulsion energy either 
supporting a heat pump and thus enhancing heat generation or 
serving the generation of peak current via a generator. Unit type 
power plants can be regarded as an economical and uncomplicated 
supplement to existing super-power stations. They are also apt for 
covering the remaining energy demand of solar power plants. 


29882 How to generate productive power in small and medium- 
sized factories. Weise, A. Maschinenmarkt; 84: No. 60, 1185-1187(Jul 
1978). (In German). 

The question of the profitableness of power generating plants 
for small and medium-sized factories cannot be globally answered as 
yet. For such factories usually only a steam power generator with 
backpressure with or without extraction at a higher pressure stage is 
suitable. The future user has to check whether an increase in 
economy is possible by means of circuit organization and if the use 
of a gas turbine may be of advantage because of its being remarkably 
independent of steam demand in generating power. 


29883 Survey on new power plant technologies. Krieb, K.H.; 
Ratzeburg, W. (STEAG A.G., Essen (Germany, F.R.)). Tech. Mitt.; 
71: No. 3, 136-141(Mar 1978). (In German). 

The efficiency of conventional coal power plants is consider- 
ably influenced by steam temperature, steam pressure, output, re- 
superheating and feedwater preheating. Efficiency improvements 
can Only be expected with combined gas/steam turbine processes. 
Therefore new coal conversion technologies to produce lean gas are 
being developed worldwide which can be directly used in gas 
turbines. The following processes are described in coal conversion 
technologies. Fluidized bed firing (depressurized under pressure), 
solid bed gasification, dust part-gasification and fluidized bed gasifi- 
cation. The state of development, environmental effect, as well as 
disadvantages and advantages of the new technologies are indicated. 
(orig./HS) 891 HS. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 31232 


29884 (LA—7662-MS) Water supply/demand alternatives for 
electric generation in the Colorado Basin. Abbey, D. (Los Alamos 
Scientific Lab., NM (USA)). Feb 1979. Contract W-7405-ENG-36. 
19p. Dep. NTIS, PC A02/MF AOl. 

Energy development in the western states, particularly the 
Colorado River Basin, poses two water-related concerns: that water 
availability may constrain development; and that industrial water use 
may have a negative impact on other water users. Water use for 
electricity generation in the Colorado Basin is examined. Substitu- 
tion of dry cooling for wet cooling can almost eliminate the con- 
summptive use of water at an electric plant. The cost of water saved, 
however, is quite high compared to the cost of water supply alterna- 
tives such as water transfers and groundwater and waste water use. 
Water use plans of utilities in the region reflect both an incentive for 
surface water conservation and the high cost of dry cooling. Consid- 
ering that dry cooling adds a small amount to the cost of generating 
electricity, one may conclude that water availability has an insignifi- 
cant effect on the potential for development. Although detailed 
evaluation of the impacts on water resources is beyond the scope of 
this paper, it is suggested that these concerns may be exaggerated. 
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29885 (NUREG/CP—002) Larval exclusion systems for power 
plant cooling water intakes. Sharma, R.K.; Palmer, J.B. (eds.). (Ar- 
— National Lab., IL (USA)). Aug 1978. Contract W-31-109- 

NG-38. 243p. (ANL/ES—66; CONF-780257—). Dep. NTIS, PC 
Al11/MF AO. 

From Workshop on larval exclusion systems for power plant 
cooling water intakes; San Diego, CA, USA (7 Feb 1978). 

Separate abstracts were —— for 16 of the 19 papers 
presented in these proceedings. Two of the three remaining papers 
are presented in summary form only. They discuss high-capacity 
filters for power plant cooling water intakes and larval exclusion 
with woven-slot, fine-mesh screening. The third paper for which an 
abstract was not prepared is a review paper presenting a synthesis of 
views presented at the workshop. (ERB) 


29886 (NUREG/CP—002, pp 27-36) Hydrologic engineering 
considerations for Ranney Collector Well Intake Systems. Beskid, 
N.J. (Argonne National Lab., IL). Aug 1978. 

From Workshop on larval exclusion systems for power plant 
cooling water intakes; San Diego, CA, USA (7 Feb 1978). 


The basic hydrologic aspects affecting the location, design, 
and operation of Ranney Collector Well intake structures are pre- 
sented. Siting and design considerations are discussed and the types 
of problems that require site-specific design considerations are out- 
lined. The fundamental concepts of hydrology related to collector 
well design, such as surface water flow regime and the more 
complex groundwater hydraulics, are briefly discussed. Emphasis is 
placed on the application of the results of field pumping tests to the 
estimation of aquifer properties, groundwater flow, and infiltration 
rates and the utilization of these parameters as input to Ranney 
Collector Well system design. 


29887 (NUREG/CP—002, pp 65-68) Engineering aspects of 
Passavant screening. Siddle, K.R. (Passavant Corp., Birmingham, 
AL); Sharma, R.K. Aug 1978. 

From Workshop on larval exclusion systems for power plant 
cooling water intakes; San Diego, CA, USA (7 Feb 1978). 


The Passavant screen was developed in Europe almost 30 
years ago. The Passavant screen is a vertical traveling screen; 
however, the basic difference between the conventional vertical 
traveling screen and the Passavant screen is that in the conventional 
screen water passes through the front screen belt and then the back 
screen belt, whereas in the Passavant screen the water enters in 
between the two belts and passes laterally through either of the belts. 
Thus, theoretically, the screening surface of the Passavant screen is 
doubled as compared to the same size conventional vertical traveling 
screen. Various design and operational modifications of the Passa- 
vant screen are possible to yield optimum design and performance 
characteristics which make it amenable to installation at power 
plants for safe removal of not only fish but also smaller organisms 
such as fish eggs and larvae. In this paper, details of the screen 
design and operational characteristics are discussed with notes on 
how these features can be modified to suit site- and organism-specific 
requirements. 


29888 (NUREG/CP—002, pp 69-77) Investigations on the pro- 
tection of fish larvae at water intakes using fine-mesh screening 
impingement-release concept: laboratory study of a single-entrance, 
double-exit, vertical traveling screen concept. Magliente, S.H. (Ten- 
nessee Valley Authority, Chattanooga); Tomljanovich, D.A.; Heuer, 
J.H.; Vigander, S.; Smith, M.N. Aug 1978. 

From Workshop on larval exclusion systems for power plant 
cooling water intakes; San Diego, CA, USA (7 Feb 1978). 


The Tennessee Valley Authority (TVA) is investigating the 
concept of protecting larval fish at power plant intakes using fine- 
mesh screening. The larvae can be safely impinged on the screens, 
washed off the screens, and returned to the source water body 
(impinge-release concept). Initial studies by TVA have indicated that 
such a concept of screening larval fish is feasible. A single-entry, 
double-exit vertical traveling screen was selected for the experimen- 
tal test facility. Such a screen has desirable characteristics for safe 
handling of fish and is amenable to design modifications if warrant- 
ed. Testing is designed to evaluate larval fish survival using the 
impinge-release concept for commercially available modified and 
unmodified screens. The importance of various stresses critical to 
survival of larvae will be examined under laboratory conditions. 


29889 Comparison of cooling systems for dry cooling towers. 
Renz, U.; Becker, N. (Technische Hochschule Aachen (Germany, 
F.R.). Lehrstuhl fuer Waermeuebertragung und Klimatechnik). 
Brennst.-Waerme-Kraft; 30: No. 9, 368-370(Sep 1978). (In German). 

The article compares cooling systems (gilled tubes and cool- 
- tubes) for dry cooling towers, in respect of the resulting height 
of the cooling tower for a given cooling output, and in respect of the 
costs of the cooling tower. It deals with the basic principles of the 
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system comparison, with the thermal- and fluid-engineering compari- 
son, as well as with the cost comparison of the various systems. 
Charts are added to illustrate the results of iterative calculations. 


29890 Cooling tower, especially for thermal power plants. Son- 
nenschein, H. (to Deutsches Patentamt). German(FRG) Patent 
2,640,177/A/. 16 Mar 1978. 19p. (In German). 

A novel method of construction is proposed for cooling 
towers exhibiting especially large capacities. Instead of conventional 
materials, the shell structure of the stack consist of some kind of air- 
carried hall filled with a gas which is lighter than air (helium or hot 
air). There must be a flow duct, running through the whole struc- 
ture, in order to be able to discharge the hot air. A flexible design 
permits adaption in size and height to operational as well as environ- 
mental conditions. Several design variants are described. 


29891 heat rejection system. Smith, G.C.; Tokarz, R.D.; Parry, 
HLL. Jr.; Braun, D.J. (to Department of Energy). US Patent Appli- 
cation 880,254. 22 Feb 1978. 12p. 

A cooling system for rejecting waste heat is described. The 
system consists of a cooling tower incorporating a plurality of 
coolant tubes provided with cooling fins and each having a plurality 
of cooling channels therein, means for directing a heat exchange 
fluid from the ey plant through less than the total number of 
cooling channels to cool the heat exchange fluid under normal 
ambient temperature conditions, means for directing water through 
the remaining cooling channels whenever the ambient temperature 
rises above the temperature at which dry cooling of the heat 
exchange fluid is sufficient and means for cooling the water. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 28730, 29911 


29892 (ANL/CES/TE—78-4) Gas—steam turbine combined 
cycle power plants. Christian, J.E. (Oak Ridge National Lab., TN 
(USA)). Oct 1978. Contract W-31-109-ENG-38. 68p. Dep. NTIS, 
PC A04/MF AOl1. 

The purpose of this technology evaluation is to provide 
performance and cost characteristics of the combined gas and steam 
turbine, cycle system applied to an Integrated Community Energy 
System (ICES). To date, most of the applications of combined cycles 
have been for electric power generation only. The basic gas—steam 
turbine combined cycle consists of: (1) a gas turbine-generator set, 
(2) a waste-heat recovery boiler in the gas turbine exhaust stream 
designed to produce steam, and (3) a steam turbine acting as a 
bottoming cycle. Because modification of the standard steam portion 
of the combined cycle would be necessary to recover waste heat at a 
useful temperature (> 212°F), some sacrifice in the potential con- 
version efficiency is necessary at this temperature. The total energy 
efficiency [(electric power + recovered waste heat) divided by input 
fuel energy] varies from about 65 to 73% at full load to 34 to 49% at 
20% rated electric power output. Two major factors that must be 
considered when installing a gas—steam turbine combines cycle are: 
the realiability of the gas turbine portion of the cycle, and the 
availability of liquid and gas fuels or the feasibility of hooking up 
with a coal gasification/liquefaction process. 


29893 (CONF-790107—6) Bottoming cycle split system cognera- 
tion. Calm, J.M.; Rabl, V.A. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF 
AOl. 

From 3. national conference and exhibition on technology for 
energy conservation; Tucson, AZ, USA (22 Jan 1979). 

Split system cogeneration is an urban power supply concept 
in which electricity and useful heat are jointly produced by separate- 
ly located primary and secondary conversion plants connected by a 
thermal power transmission link. In the bottoming cycle split system 
cogeneration approach, the primary plant is a conventional steam- 
electric or a binary system generation plant providing base-load 
electricity and high temperature fluid which is pumped by the 
remotely located primary plant into a densely populated urban area. 
Smaller bottoming cycle secondary plants within the urban area then 
convert the very hot fluid into cogenerated electricity and district 
heating. Cooling, domestic hot water heating, snow melting, and 
other thermal services may also be provided. The split system 
concept offers an attractive solution to cogeneration plant citing 
problems for urban power supply. The concept and initial perform- 
ance analyses of this system are presented. System variations includ- 
ing single- and multi-stage flashing cycles, organic bottoming cycle 
options, and load management strategies are also addressed. 


29894 Steam power plant operating according to the binary-fluid 
method. Flatt, F.; Silberring, L. German(FRG) Patent 1,576,990/B/. 
19 Jun 1975. 3p. (In German). 

Measures by which the heat exchanger serving to evaporate 
the secondary fluid may be kept smaller and operated with a better 
thermodynamic efficiency than was possible until now, are dis- 
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cussed. The solution consists in a compromise between a facility 
exclusively operated with steam (‘single-fluid plant’), where the 
steam, expanded in an upper temperature range while producing 
useful work, is further expanded in a second turbine in a lower 
temperature range, thereby producing work, and a binary-fluid 
plant, using the exhaust steam heat of the first turbine to evaporate a 
secondary medium, e.g., ammonia, in a heat exchanger and then also 
produce useful work in a secondary turbine. In both cases the large 
volume of steam in the lower temperature range results in design 
difficulties. The possibilities mentioned above are combined in such 
manner that in addition to a first turbine operating within the upper 
temperature range there will be provided a steam turbine for the 
lower temperature range and a third turbine using the vapor of the 
secondary medium and operating in a still lower temperature range, 
e.g., by expansion down to 30°C. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 29617, 29619, 29620, 29934, 30718 


29895 Refuse power and refuse power plants: a state-of-the art 
review. Feindler, K.S. Melville, NY; Grumman Ecosystems Corp. 
(1976). 46p. (NP—23645). Grumman Ecosystems Corp., 100 Baylis 
Rd., Melville, NY. 

The state-of-the art of refuse power plants is reviewed by 
presenting the basic technical and economic facts involved, by 
discussing existing plants throughout the world, and by outlining the 
critical issues associated with refuse power plants such as materials 
recovery potential, environmental effects, economic impact, and 
municipal waste generation. It is concluded that solid waste process- 
ing for material and energy should be more actively pursued in the 
U.S. (LCL) 


COMPONENTS 


REFER ALSO TO CITATION(S) 28684, 28727, 28990, 28993, 
30864, 30865, 30866, 30886, 31084, 31087, 31240, 31246, 31248, 
31249, 31252 


29896 (CONF-781018—, pp K.185-K.230) Materials for turbine 
applications with coal derived fuels. Dapkunas, S.J. 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Relatively short tests, wherein coal-derived gas and liquid 
fuels have been combusted, suggest that erosion or fouling will not 
be a problem with fuels of reasonably achievable ash levels. Howev- 
er, hot corrosion attack by alkalis in the fuel may well be seen even 
with extensive fuel cleaning. The need for materials with good hot 
corrosion resistance is apparent. The development of high tempera- 
ture turbine components to operate in the combustion products of 
coal-derived fuels may well incur serious drawbacks from fouling 
and consequent cooling systems plugging while concurrently avoid- 
ing hot corrosion by means of reduced metal temperatures. The use 
of power recovery turbines presents severe problems both from the 
— of erosion and corrosion attack. Past experience suggests 
that fouling may be a problem in these applications. Several signifi- 
cant research needs are apparent for turbine materials. The nature of 
the atmosphere and deposits to be expected by the combustion of 
synthetic fuels and coal directly in a PFB requires identification, 
particularly as a function of process parameters. Because of cost, 
efficiency considerations and reliability of hot gas particulate clean- 
up systems, the tolerance of turbine components to erosive condi- 
tions, with special regard to tolerance for upset conditions needs to 
be determined. This should encompass the development of coatings 
and claddings for erosion as well as corrosion resistance. 


29897 (CONF-781018—, pp V.18-V.23) Fireside corrosion Task 
II: boiler tubes for advanced power cycles. Plumley, A.L. (Combus- 
tion Engineering, Inc., Windsor, CT). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Four 300-hour tests were carried out while firing 40 to 50 
tons of the selected coal feedstocks in the laboratory test facility. 
Probes containing the selected materials were exposed in the water- 
cooled superheater section. Field testing has been completed on this 
three-year program for evaluation of materials for advanced power 
cycles. Physical, chemical and metallurgical evaluation of the speci- 
mens did not reveal accelerated wastage of the type observed on 
conventional superheaters operating in a metal temperature range of 
1000 to 1300°F. Such wastage is caused by molten phase complex 
sulfates which are unstable at higher temperatures (1300°F). Al- 
though there was only slight wastage in all tests, the Dave Johnston 
and Baldwin coals appear to be somewhat more corrosive to the 
austenitic materials. No significant differences between coals were 
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noted when the 800 series or cobalt-based alloys were exposed while 
burning the various coals. The alloys are ranked with respect to the 
wastage which occurred in the tests. Most of the coatings spalled or 
suffered some loss in integrity from fabrication irregularities and/or 
porosity, particularly at higher temperatures. 


29898 (CONF-781018—, pp V.24-V.29) RP-644 — of im- 
proved materials systems for coal-fired boiler superheater and reheater 
tubes. Rehn, I.M. (Foster Wheeler Development Corp., Livingston, 
NJ). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


All the commercial and semicommercial alloys suffered 
severe attack and pitting under the laboratory fireside test environ- 
ment at 1250°F (677°C). Of all the modified (Phase 2) alloy systems, 
only one generated a dense, adherent scale while subjected to the 
molten trisulfate attack; namely, 25% Ni—20% Cr—2% Al—2.4% 
Si. The endurance of the adherent scale, which was found to retard 
the attack, can only be evaluated by means of repeated exposures 
and further examination. Even though the surface had an average 
chromium level of over 40% Cr tests of diffused chromium (chro- 
mized surfaces) revealed a severe pitting attack due to the electro- 
chemical potentials arising from the chromium variations. On the 
other hand, the Alonized (diffused aluminum case) stainless steel and 
the Alonized Incoloy 800 were not pitted due to the apparent 
cathodic protection provided by the intermetallic compounds, high 
in aluminum. The plasma coating studies indicated two materials that 
were fully resistant to the molten trisulfate attack. The chromium 
dicilicide coating was not attacked, but its inherent porosity may 
result in attack after longer exposure times. However, the ma 
sium zirconate coating was resistant and provided a self- naling 
mechanism by the formation of high melting sulfates within its pores. 
The major cause of the observed exfoliation on the steam side was 
the stress in the scale induced by differences in thermal expansion 
between the scale and the substrate (excluding tube movements and 
creep). Pretreatment involving a high pressure aqueous oxidation or 
an aqueous chromate treatment at elevated temperatures and pres- 
sure reduced scale growth and improved resistance to exfoliation. 


29899 (CONF-781018—, pp V.40-V.43) Task 3: gas turbine 
technology of the coal-fired combined cycle development program. 
Beltran, A.; McCarron, R.L. (General Electric Co., Schunesieds, 
NY). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The feasibility of protecting gas turbine bucket airfoils with 
corrosion-resistant, diffusion-bonded sheet claddings has been dem- 
onstrated previously. Cladding alloys were developed with superior 
hot-corrosion resistance to Na + S bearing atmospheres, which 
might be encountered in the combustion of contaminated fuels and/ 
or marine environments. This project was structured to investigate 
alloy corrosion behavior in simulated coal-fired PFBC atmospheres 
with a high K/Na ratio, which have been identified under a related 
DOE-sponsored proect. The approach is to formulate cladding alloy 
compositions, characterize the fabricability and properties of the 
sheet product and to clad corrosion test specimens for evaluation in 
the GTD small burner rigs and the mini-PFBC rigs of EXXON and 
BCURA/CURL. The application of claddings to gas turbine buckets 
is dependent upon the successful integration of clad processing 
a ay bucket design requirements and composite mechanical 

tties. Eleven sheet cladding alloys were fabricated for this 
Oa y, formulated as modifications of three reference alloys, GE- 
2541 (Fe-base), IN-671 (Ni-base) and S-57 (Co-base). The results of 
mechanical properties tests and hot corrosion tests on these cladding 
alloys attached to disc specimens of Ni-base superalloy IN-738 are 
described. 


29900 (CONF-781018—, pp V.44-V.46) Hot corrosivity of coal 
gasification products on gas turbine alloys. Meier, G.H.; Stoehr, R.A. 
(Univ. of Pittsburgh, PA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


This study is intended to serve the dual purpose of developing 
a fundamental understanding of hot corrosion processes and of 
providing data essential in the design and selection of alloys for use 
in turbines using gasified coal as fuel. The available thermochemical 
data for species in the metal—sulfur oxygen and metal—carbon 
oxygen systems of interest in the study have been reviewed; and log 
P/sub S2/ vs log P/sub O2/ condensed phase stability diagrams have 
been constructed for the temperature interval 1150 to 1450°K for the 
metals Al, Ca, Co, Cr, K, Mg, Mo, Na, Ni, Si, Ti, V and W and log 
a/sub C/ vs log P/sub O2/ diagrams for the metals Al, Ca, Cr, Fe, 
Mg, Mn, Mo, Na, Si, Ti, V, and W. The thermochemical data for the 
vapor species in selected metal—oxygen and metal—sulfur systems 
have been carried out; and vapor species diagrams (log P//sub 
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MO//sub x// vs log P/sub O2/ and log P//sub MS//sub y// vs log 
P/sub S2/) have been prepared for the metallic elements mentioned 
previously. Electrochemical cell measurements of the oxide ion 
concentration in NazSO, have been made for various additives such 
as K2SO,, SiOz, TiO2, C, and MgO. Hot corrosion has been studied 
in the temperature range 1150 to 1350°K for pure Ni and Co, 
laboratory Ni- and Co-base alloys and several commercial alloys 
when deposits of K2SO,, CaSO,, or NazSO, modified with several 
additives were present. The results thus far have indicated that alloy 
compositions consistent with high strength (e.g., those containing Ti 
for precipitation hardening and refractory metals for solid solution 
strengthening) may not be compatible with the range of hot corro- 
sion conditions likely to be found in turbines burning gasified coal. 
The use of coatings for hot corrosion resistance may be essential. 


29901 (CONF-781018—, pp V.47-V.52) High temperature tur- 
dine technology. Mogul, J. (Curtiss—Wright Corp., Wood-Ridge, 
NJ). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The objective of this program is to develop, to a technology 
readiness level, the turbine sub-section of gas turbine, capable of 
— on low Btu coal-gas fuel and at turbine inlet temperatures 
of 2600 to 3000°F. Combusted, coal-derived low Btu fuel gas 
entering the turbine section, in addition to its very high tempera- 
tures, may contain particles of fly ash, char, tars, dust and other 
constituents, such as alkali metal salts, which can cause rapid degra- 
dation in blade and vane performance and durability. Degradation of 
the turbine can occur by four major mechanisms: gas temperatures 
above the melting point of the alloys, hot corrosion, erosion, and 
deposition. To overcome these problems cooling/protection con- 
cepts for turbine blades and vanes should be able to accomplish the 
following: keep metal temperatures in a range that will ensure 
adequate long time structural stability, provide a boundary layer 
between the metal surface and the hot-gases to prevent deposition or 
impingement of particulate and condensibles, and allow for fabrica- 
tion from state-of-the-art materials and ——_ Among the major 
accomplishments: conceptual designs of an integrated low Btu coal 
gas fueled commercial electric power generation plant; preliminary 
designs of a gas turbine-steam turbine combined cycle system; and 
preliminary designs of a 3000°F turbine sub-system using transpira- 
tion-air-cooling as the cooling/protection concept for blades and 


vanes. Transpiration-air-cooling was selected as the concept which 


offered 3000°F turbine inlet temperature capability combined with 
the heat combination of cycle performance, reliability, fabricability 
from state-of-the-art materials and processes, and potential for early 
commercialization. The key element in the design is the porous metal 
which forms the airfoil. Sintered wire mesh provides the optimum 
combination of porosity control, fabricability into airfoil shapes, and 
adequate properties. 


29902 (CONF-781018—, pp V.53-V.54) Long life materials: cor- 
rosion evaluation, critical research and advanced technology support 
project (CRT). Lowell, C.E. (National Aeronautic and Space Admin- 
istration, Cleveland, OH). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The primary objectives of this program are: to evaluate the 
effect of coal derived fuel combustion on the corrosion of turbine 
and alloy coatings and to develop a life prediction model for 
materials exposed to combustion products of coal-derived fuels and 
correlate this model with a corrosion data base. The program is 
divided into three major areas: The Fuel Corrosivity Prediction task 
uses statistically-designed, multivariable, doped-fuel burner rig tests 
to determine the effect of temperature, Na, K, Mg, Ca, and Cl, and 
their interactions on the corrosion of several cast superalloys. The 
Deposition and Fouling Task involves using a chemical equilibrium 
computer program to predict the compositions and dew points of 
deposits formed from the combustion of coal-derived fuel. The 
Thermal Barrier Coating Task is designed to evaluate the resistance 
of current and advanced thermal barrier coatings to the combustion 
products of coal-derived fuels. This task is also designed to deter- 
mine the failure mechanisms of such coating systems. 


29903 (CONF-781018—, pp V.55-V.62) Materials and process 
development for the water-cooled gas turbine high temperature turbine 
technology program. Schilling, W.F. (General Electric Co., Schenec- 
tady, NY). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


A detailed study of candidate copper alloys for the nozzle 
application has been completed. Mechanical property determinations 
were conducted on alloys which had undergone the thermal expo- 
sure which is required for fabrication of the part. This cycle consists 
of exposures of up to 950°C for 2 hours which is extremely severe 
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for copper alloys. Two copper materials have been chosen: Cu— 
MZC, a commercial wrought copper alloy, and a powder metallur- 
gy version of MZC. The wrought alloy will be utilized for the 
copper airfoil section while the P/M alloy will be used for end-wall 
fabrication. Diffusion bonding studies have identified the need for a 
nickel interlayer to provide microstructurally clean diffusion bonded 
joints at the copper/spar, copper/tube and copper/skin interfaces. 
The composite fabrication effort is supported by a substantial non- 
destructive evaluation effort whose goal is to develop the capability 
to successfully interrogate the as-bonded composite primarily by 
immersion ultrasonics. Alloy 718 has been selected as the prime 
material for all monolithic water-cooled components. This alloy will 
be used in both the cast and forged conditions. Hot isostatic pressing 
of the as-cast parts has been demonstrated to provide benefits in 
casting homogenization, reduced mechanical property scatter, im- 
proved weldability and machinability. The high thermal and me- 
chanical stresses in these components coupled with an aqueous 
environment have caused concern for potential stress-corrosion 
cracking. A facility for screening materials at these conditions by 
constant extension rate testing in a pressurized water environment 
has recently been completed. To date, no evidence of environmen- 
tally induced intergranular failure has been observed. 


29904 (CONF-781018—, pp V.63-V.64) 9 Cr—1 Mo steel for 
fossil utility boiler and other energy systems applications. King, R.T. 
(Oak Ridge National Lab., TN). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The advanced 9 Cr—1 Mo steel can provide significant 
savings in fossil plants. By reducing stress corrosion cracking 
common to austenitic steels and eliminating the need for ferritic-to- 
austenitic steel weld transition joints, both frequent causes of failures 
in present plants, maintenance and repair costs can be reduced. It has 
better atmospheric rust resistance and corrosion resistance at elevat- 
ed temperatures than 2-1/4 Cr—1 Mo steel. Welds are inspectable by 
existing ultrasonic techniques. Low thermal expansion and high 
conductivity relative to austenitic steels should minimize thermally 
induced stresses. A large commerical heat in the 20 to 30 ton range 
will be melted and commercially available processing will be used to 
make tubing suitable for installation in utility fossil boiler super- 
heaters. A limited amount of impact, hardness, tensile, creep testing, 
and metallographic examination work will be performed to assure 
that the properties of the tubing are similar to those of good pilot 
heats. Nondestructive examination will be performed to the level 
normally required for ferritic steel superheater tubing specifications. 
The materials will be made available to participants in various areas 
of fossil energy materials research for evaluation as a candidate 
material of construction. 


29905 (CONF-781018—, pp VI.1-VI.7) Technology for ceramic 
tube heat exchangers. Ward, M.E.; Metcalfe, A.G. (Solar Turbines 
International, San Diego, CA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Present gas turbines must operate with high grade fuels to 
avoid damage when the combustion gases are expanded through the 
turbine. Low grade fuels including coal can be used if the turbine is 
fired indirectly by transfer of heat from the combustion gases to the 
compressor air by means of a heat exchanger. The new, silicon-base 
ceramics appear to be the only materials able to provide the strength 
at temperature, erosion and corrosion resistance, and thermal shock 
resistance required in the tubes of this heat exchanger. The materials 
evaluation includes environmental studies on tubes and joints up to 
2500°F in typical combustion atmospheres for up to 1000 hours. 
Strength, strength distribution and gas permeability are also being 
measured. Heat-up and shut-down of a large heat exchanger are 
recognized to be key problems. One solution is to incorporate 
relaxing joints in which a viscous, glass-base adhesive permits move- 
ment to limit peak stresses. Adaptation of this approach for heat 
exchangers was studied. 


29906 (CONF-781018—, pp VI.25-VI.27) Evaluation of per- 
formance of thermal barrier coatings under gas turbine conditions. 
Palko, J.E. (General Electric Co., Schenectady, NY). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The overall objective of this program was to assess and 
evaluate a contemporary thermal barrier coating (TBC) for corro- 
sion resistance, particularly to petroleum-fuel-fired gas turbine com- 
bustion products as might be experienced in industrial turbine serv- 
ice. TBC’s is a relatively new technology for gas turbines which 
involves coating a metal substrate with a lower thermal conductiv- 
ity, but refractory ceramic material. The major objective is reduc- 
tion of the gas stream-to-metal substrate heat flux. Benefits obtained 
can be lower metal temperatures, lower thermal stresses in the 
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substrate, higher oxidation/corrosion resistance, and reduced re- 
quirements for coolant flow or less complex cooling conditions. 
TBC’s has an impressive history of successful performance in clean 
fuel combustion environments and oxidizing conditions of aircraft 
engines. Two major tasks were established: prediction of corrosive 
condensates and corrosion testing (crucible test, sprayed salt test, 
small burner rig test). Spallation of yttria-stabilized zirconia TBC on 
NiCrAlY-coated IN 738 occurred in 630 hours in a hot corrosion 
environment at 1600°F. Sulfidation of the IN 738 substrate material 
took place in the hot corrosion tests with the TBC intact due to 
permeation of the porous ceramic by NazSO,. In small burner 
corrosion tests, the spalling of Y2Os-stabilized ZrO2 thermal barrier 
coatings is caused by mechanical stress damage due to the difference 
in thermal expansion of the NazSO, deposit in the pores of the ZrOz. 
The composition of condensate from coal liquids and from a petro- 
leum distillate is listed. Disc specimens performed satisfactorily in 
oxidation testing in the small burner test equipment. 


29907 (CONF-781018—, pp VI.35-V1.36) Sputter deposit metal/ 
ceramic layered coatings on burner rig test specimens for thermal 
insulation and hot corrosion protection evaluation. Patten, J.W. (Bat- 
telle Pacific Northwest Labs., Richland, WA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The objective of this research is to increase the durability of 
turbine airfoils through the application of sputter-deposited metal/ 
ceramic layered coatings. Improved corrosion resistance (oxidation/ 
sulfidation), erosion resistance, and a large thermal gradient (thermal 
barrier) are the mechanisms expected to produce increased compo- 
nent durability. One sputter deposition on a large stainless steel 
substrate has been conducted with three layers being deposited. 
Optical metallography revealed that the layers were continuous and 
very uniform. Layer—layer and layer-substrate adherence also ap- 
peared to be very good. 


29908 (CONF-781018—, pp VI.40-VI.45) High temperature ce- 
ramic heat exchanger. Coombs, M.G.; Kotchick, D.M. (AiResearch 
Manufacturing Co. of California, Torrance). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


In many advanced systems associated with the utility indus- 
try, the performance of the system is highly limited by temperatures 
achievable with current metallic components. The use of ceramic 
elements for some of the critical components often can permit an 
increase of 1000°F in operating temperature and result in improved 
performance. Typical applications include direct and indirect fired 
gas turbine engine systems, ultra-high-temperature solar receivers, 
coal gasification plants, and high-temperature heat recovery/cogen- 
eration installations. Ceramics may be beneficial wherever higher 
temperatures provide efficiency or process advantages. The Electric 
Power Research Institute (EPRI) recognized the potential of ceram- 
ic materials applied to advanced utility systems and initiated several 
programs directed to the development of such systems. In addition 
to the design study, an extensive effort was undertaken in the areas 
of ceramic materials characterization, fabrication techniques, and 
testing to develop the technology base for such a heat exchanger. A 
small ceramic heat exchanger module, incorporating many of the 
design features of the full-scale heat exchanger, was developed, 
fabricated, and tested at material temperatures up to 2300°F. As a 
follow-on program, EPRI redirected the effort to concentrate on the 
establishment of the design philosophy, material data base, and 
fabrication technology required for successful utilization of ceramic 
heat exchangers. The overall program plan for the current effort is 
described. 


29909 (FE—1726-5) Engineer, design, construct, test, and evalu- 
ate a pressurized fluidized bed pilot plant using high sulfur coal for 
production of electric power. Phase I, preliminary engineering, task 3, 
site evaluation. Site evaluation report. (Curtiss-Wright Corp., Wood- 
Ridge, NJ (USA). Power Systems Div.). Nov 1976. Contract EX-76- 
C-01-1726. 55p. (CW-WR—76-015-15). Dep. NTIS, PC A04/MF 
AOl. 

The Curtiss—Wright PFB Pilot Plant site is located in a full 
transportation service area with both intramodal and intermodal rail, 
truck, and air carrier operations sufficient to meet the requirements 
of the proposed construction project. 


29910 (FE—2664-T1) Ceramic Technology Readiness (CRT) 
Program. Executive summary of interim report on HiCAT conceptual 
design study. (AiResearch Mfg. Co., Phoenix, AZ (USA)). 20 Nov 
1978. Contract EF-77-C-01-2664. 25p. Dep. NTIS, PC A02/MF 
AOl. 


This report presents the results of the Conceptual Design 
Study on the DOE sponsored Ceramic Technology Readiness 
(CTR) Program. The CTR Program is intended to complement the 
High Temperature Turbine Technology (HTTT) Program. For both 
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programs, the overall objectives are to increase the efficiency of 
utility-size gas turbines by increasing the turbine inlet temperature 
(to 2600°F as a goal) and to operate with coal-derived fuels. In the 
HTTT Program, the temperature increase is obtained through the 
use of advanced cooling techniques with metallic materials; in the 
CTR Program, the turbines are to be made of advanced ceramic 
materials so that the blades and vanes can operate uncooled. Large 
fuel savings are possible if either of these advanced technologies can 
be introduced into commercial power generation practice. For ex- 
ample, the best installed fossil steam systems have a thermal efficien- 
cy of 39 percent when the system is operated on an environmentally 
clean fuel such as natural gas or low sulfur oil. If this could be raised 
to above 50 percent through the use of combined gas turbine/steam 
cycles operating at peak cycle temperatures of approximately 
2500°F, fuel usage could be reduced by more than 25 percent. 
Annual fuel cost savings of hundreds of millions of dollars would 
result. Thus, the major objective for the CTR program is to develop 
ceramic fabrication and design technology which will yield long life, 
hot section components for advanced utility gas turbines. This report 
summarizes three HiCAT conceptual designs, each of which i 
integrated within a complete power plant configurationthat includes 
a Lurgi coal gasification plant, the HiCAT gas turbine, and a steam 
combined cycle. The CTR Program is a team effort under the 
leadership of Garrett-AiResearch. The following subcontractors and 
consultants have contributed to this conceptual design study: Brown 
Boveri Turbomachinery, Institute of Gas Technology, Carborun- 
dum, Norton, and Dr. George Sines. 


29911 (MIT—229518-6) Combined cycle research program. 
Quarterly technical progress report (No. 6), October 1—December 31, 
1977. Louis, J.F. (Massachusetts Inst. of Tech., Cambridge (USA). 
Energy Lab.). Jan 1978. Contract EX-76-C-01-2295-018. 7lp. Dep. 
NTIS, PC A04/MF AO1. 

Gas turbine—steam turbine, combined-cycle power plants, 
operating on coal or coal-derived fuels, are thought by many experts 
to be the most practical and efficient choice for next generation 
electric power production. The major benefits of this combined 
cycle system are the potential attainment, at relatively low risk and 
development cost, of high efficiencies while maintaining pollutant 
emissions within environmental specifications. The industrial gas 
turbine is not without its developmnt problems, however. Research 
is needed in turbine cooling, turbine materials corrosion, and fuel gas 
clean-up. While separate disciplines in themselves, they are closely 
interrelated in determining allowable turbine operating temperature 
and overall cycle performance. This research program deals with 
critical problems related to combined cycles: turbine cooling with 
air and water, materials corrosion, and high temperature fuel gas 
desulfurization. Research in these areas will provide needed data for 
turbine component design and thus serve as a necessary complement 
to the DOE High Temperature Turbine Technology Program. The 
effort will also provide corrosion data for other metal and ceramic 
components and necessary information concerning high-temperature 
desulfurization, as well as providing accurate experimental data for 
input into, and verification of, the various computer simulator 
models under development. 


29912 New ways for using natural gas in thermal power engineer- 
ing. Lepilin, R.S. (Kvibyshevskii Poltekhnicheskii Inst., USSR). 
Prom. Energ.; No. 1, 30-33(1979). (In Russian). 

The possibility of using natural gas for the anti-scaling and 
anti-corrosion treatment of water in heating and hot water supply 
systems, as well as an inert gas medium for protecting steam boilers 
and from stagnant corrosion is examined. 


29913 Width of films in rotating radial pipes. Dakin, J.T. (Gen- 
eral Electric Co., Schenectady, NY). Lett. Heat Mass Transfer; § 
No. 6, 355-362(Nov 1978). 

A liquid film is drawn along a rotating pipe by the centrifugal 
force, and pushed toward the trailing edge of the pipe by the 
Coriolis effect. A simple expression is developed to describe the 
fraction of the pipe circumference wetted by such a film. The wetted 
circumference is measured experimentally using a variety of tech- 
niques. Good agreement with theory is found in the absence of phase 
change. However, when heat fluxes are sufficiently high to cause 
vapor generation, the wetted area is larger than expected. Film 
spreaders are also shown to increase wetted area. 


29914 Design and operational behaviour of steam turbosets with 
gearing. Haeusermann, A.; Gerodetti, H. VDI (Ver. Dtsch. Ing.) Z.; 
120: No. 18, 843-850(Sep 1978). (In German). 

The application of gearing has a favorable effect on low 
performance steam turbosets. With increasing performance of indus- 
trial steam turbines, however, the advantages, which the use of a 
gearing offers, become less manifest with the consequence that a 
differentiated consideration obtrudes itself. Therefore, it was at- 
tempted to show the tendencies, which mark themselves with regard 
to decisive factors such as efficiency, operational behavior and price. 
A comparison is given with versions without gearing. 
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29915 Heat exchangers in gas turbine power plants. Jackel, G. 
Energy Dev. (Graefelfing); 2: No. 2, 12-20(Jun 1978). 

Gas turbine power plants as stations for peak demand can be 
constructed very differently. For all these plants, however, it is 
required to have a short start-up time, a high operational safety and a 
low operating expenditure. Those switching possibilities and tech- 
niques that are interesting in the case of using the waste gas heat 
from the gas turbine process are demonstrated. 


29916 Evaluating full resistance and distribution of air when 
designing highly forced combustion chambers of gas turbine plants. 
Tumanovskii, A.G. (All-Union Inst of Heat Eng, USSR). Teploener- 
getika (Moscow); No. 6, 23-25(Jun 1978). (In Russian). 

As a result of testing many variants of highly forced combus- 
tion chambers with operating conditions characteristic for stationary 
gas turbine plants, it was found that the resistance of the combustion 
chamber A/sub p/*$sub comb.$ $sub ch.$ depends on the total area 
of the apertures for the passage of air in the flame tube Fo and, 
consequently, on the velocity of air in these apertures 1. The 
experimental relations derived may be used for preliminary design 
evaluations. 


29917 Thermodynamic acceptance tests on industrial steam tur- 
bines. Trick, G.; Montavon, M. (Brown Boveri and Co, Zurich, 
Switz). Brown Boveri Rev.; 65: No. 5, 318-325(May 1978). 

The object of thermodynamic acceptance tests on industrial 
turbines is to provide the proof of the contractually guaranteed 
quality of a machine in respect of efficiency and steam consumption. 
In this contribution the preparation, performance and evaluation of 
acceptance testing are described, following the definition of the most 
important characteristic quantities and concepts, and illustrated by 
reference to the example of an extraction/condensing turbine. 


29918 Modification of dynamic stresses in turbine rotor blades by 
influencing secondary flows in different axial clearances. Topunov, 
A.M.; Shekun, G.D. (Leningrad Shipbuild Inst, USSR). Teploenerge- 
tika (Moscow); No. 5, 13-16(May 1978). (In Russian). 

It is shown that application of structural effects in the end 
zones reduces losses due to secondary flows and improves the flow 
past the rotor blades. An improvement in flow structure in the 
peripheral region results in a decrease of the dynamic stresses in the 
rotor blades. The dependence of the bending stresses on the axial 
clearance has distinctly marked extrema. 9 refs. 


29919 Investigation of deformations of the foundations of a high- 
capacity turbine set. Karasev, V.I.; Man’kovich, Ya.D.; Gordeev, 
A.A.; Mones, D.S. (All-Union State Des and Res Inst for Power 
Plant Assem, USSR). Teploenergetika (Moscow); No. 5, 34-38(May 
1978). (In Russian). 

The Energomontazhproyekt Institute carried out investiga- 
tions on the changes in the relative position of supports of turbine 
sets with T-250/300-240 turbines. The investigations were carried 
out by the method of hydrostatic levelling of the elevation marks of 
the turbine set and of the foundation. Various deformations were 
determined. It is concluded that in order to work out technically 
justified tolerances for the alignment of rotors along semi-couplings, 
it is necessary to utilize tolerances for the relative position of 
supports. They can be determined by relying on an analysis of such 
factors as the reliability, life, and economic efficiency of a turbine set 
operation. 


29920 Selection of control diagram for a combined heat-and- 
power supply turbine. Rabinovich, A.V.; Man’kin, M.N.; Ivashov, 
V.D.; Ivanov, S.N. (UralsTurbomot Plant, USSR). Teploenergetika 
(Moscow); No. 5, 38-41(May 1978). (In Russian). 

A comparative evaluation of a constrained self-contained 
control diagram and an unconstrained statically self-contained dia- 
gram with load controllers is presented. A description of the latter 
diagram in an electrohydraulic realization is given. 


29921 Induction machine. Owen, W.H. (to Dept. of Energy). 
US Patent Application 896,539. 14 Apr 1978. 16p. 

A polyphase rotary induction machine for use as a motor or 
generator utilizing a single rotor assembly having two series con- 
nected sets of rotor windings is described. A first stator winding 
disposed around the first rotor winding and means for controlling 
the current induced in one set of the rotor windings compared to the 
current induced in the other set of the rotor windings are provided. 
The rotor windings may be would rotor windings or squirrel cage 
windings. 


29922 Determination of the efficiency of a turbine stage operat- 
ing in a section. Gogolev, I.G.; Kuz'michev, P.V.; Klimtsov, A.A.; 
Popkov, V.I.; Tarasov, V.V.; Osipov, A.V. (Bryansk Inst of Transp 
Mach Constr, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 4, 52- 
56(Apr 1978). (In Russian). 

Three methods of determination of the efficiency of a turbine 
stage working in a section are analyzed. Their comparative evalua- 
tions and practical recommendations for using them in turbine sec- 
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tion testing are given. The effect of the method of determination of 
the static pressure p2 after a stage on the numerical value of the 
efficiency of the stage is analyzed on the basis of experimental data. 
A method of calculation of the efficiency of the first stage is 
recommended. It relies on static pressure being equal to the mean 
arithmetic value of the average (by spacing) pressures on the sur- 
faces of rims at the root and on the periphery of the flow-through 
part. 


29923 Investigation of turbine stages with radial blades. Yakov- 
lev, V.P.; Mityushkin, Yu.I. (Leningrad Shipbuild Inst, USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; No. 4, 57-61(Apr 1978). (In Russian). 

Results of aerodynamic investigations of turbine stages of 
medium D/1 ratio with radial nozzle and rotor blades are presented. 
Two body thicknesses of nozzle blades are used in the investigations. 
The expediency of using turbine stages with radial nozzle and rotor 
blades as stages ensuring the required economic efficiency with a 
substantially lower gradient of the degree of reactivity over the 
height of the flow-through part is demonstrated. 


29924 Method of determination of the efficiency of steam gener- 
ators. Mesrop’yan, R.A.; Gurovich, B.M.; Tsirul’nikov, L.M. (Tash- 
kent Polytech Inst, Uzb SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 
No. 4, 129-131(Apr 1978). (In Russian). 

An analysis of the method of determination of the efficiency 
of steam generators, used as part of the normative method of thermal 
design of boiler units, is presented. A refined formula is proposed for 
the determination of the loss of heat with the escaping flue gases. An 
example of calculation is given. 


29925 Computer-aided one-dimensional check analysis of small- 
sized subsonic axial gas turbines. Zaslavskii, S.A.; Liberman, M.A.; 
Simkin, M.A.; Sirotkin, Ya.A. (Leningrad Sci Prod Assoc, Proletar- 
ian Plant, USSR). Energomashinostroenie; No. 7, 13-16(1978). (In 
Russian). 

The method and program of a one-dimensional verification 
analysis of an axial turbine stage and of the turbine as a whole are 
considered. This method differs from previous methods by a stricter 
and more detailed description of the processes taking place in a 
turbine stage and especially in a stage with large radial clearances. 


29926 Investigation of pressure pulsations in the flow-through 
part of model stages of feed pumps of high-capacity turbine units. 
Zubarev, N.I.; Sapunov, S.G. (Leningrad Polytech Inst, USSR). 
Energomashinostroenie; No. 7, 17-19(1978). (In Russian). 

Results of an investigation of pressure pulsations in the flow- 
through part of feed pumps depending on the conditions of oper- 
ation, geometrical parameters of the stage, and the cavitation re- 
source are presented. Recommendations on lowering the level of 
pressure pulsations in the flow-through part of different stages are 
given. 


29927 Stability of position of steam turbine control valves, Cher- 
nikhovskii, I.N. (Cent Res, Plann and Des Boiler and Turb Inst, 
USSR). Energomashinostroenie; No. 7, 41-43(1978). (In Russian). 

Conditions of stability of the position of steam turbine control 
valves are presented and recommendations on the elimination of self- 
oscillations of control valves of steam turbines are given. It is shown 
that the mass of the mobile parts of the valve does not have any 
effect on its stability. The presence of air in the servomotor cavity 
contributes to the onset of self-oscillations of the valve. Thus, it is 
necessary to ensure good evacuation of air from servomotor cavities. 


29928 Determination of the type of design and size of throttle- 
controlled fittings according to the cavitation coefficient. Blagov, E.E. 
(Moscow Branch, Cet Res, Plann and Des Boiler and Turb Inst, 
USSR). Energomashinostroenie; No. 5, 12-13(1978). (In Russian). 

An analytical expression is presented for the cavitation coeffi- 
cient and its connection with the parameters determined by the 
geometry of the flow-through part of the throttle-controlled fittings 
is shown. Recommendations are given regarding justified selection 
of the type of control organs. 


29929 Aerodynamics of a multivortex furnace with tangential 
burner arrangement, Lyakhovskii, D.N.; Litvinenko, V.F. (Cent Res, 
Plann and Des Boiler and Turb Inst, USSR). Energomashinostroenie; 
No. 7, 36-38(1978). (In Russian). 

Results of investigations of furnaces with a tangential burner 
arrangement are presented. The tests have been carried out at the 
Central Boiler and Turbine Institute on models in application to the 
multivortex furnace of an 800 MW boiler unit fired by Kansk- 
Achinsk coal. 


29930 Gas turbine power plant. Kronogard, S.O. (to United 
Turbine AB and Co.). US Patent 4,064,690. 27 Dec 1977. Filed date 
5 Dec 1975. 12p. 

The efficiency and the power output of a gas turbine power 
plant, to a large extent, depend upon turbine inlet temperature (TIT). 
The strength of conventional metallic materials puts an upper limit 
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to the TIT. Ceramic materials will withstand much higher tempera- 
tures, but their practically usable strength is considerably less than 
that of metallic materials. The strains imposed upon a rotor to a large 
degree is a function of the centrifugal stress and thus the peripheral 
speed. In order to secure simplicity of design the turbine driving the 
compressor rotor shall be mounted upon the same shaft as the latter, 
which means that the turbine will rotate at the same speed as the 
compressor. The specific power obtainable at, or consumable by, a 
rotor is approximately a function of the square of its peripheral 
speed, and in a conventional arrangement the turbine rotor usually 
has a somewhat smaller diameter then the compressor it drives, 
assuming that the compressor is the only power consumer. A ceram- 
ic material will not withstand such high peripheral speeds as are used 
in metallic turbines, and according to the invention the first, ceramic 
turbine rotor driving the compressor is undersized and has a reduced 
diameter. This means that the power output of this turbine will not 
be sufficient to drive the compressor, so the turbine has to be 
supported, either by power transfer from a further turbine rotor 
operating on a separate shaft, or by a further ceramic rotor being 
mounted upon the compressor/first turbine rotor shaft. 


29931 Heat resistant steels in steam turbine. Gupta, K.K.; 
Singhal, K.M. (Bharat Heavy Electr Ltd, Hardwar, India). NML 
(Natl. Metall. Lab.) Tech. J. (Jamshedpur, India); 19: No. 3-4, 54- 
57(1977). 

The paper deals with the functional and technical require- 
ments and selection criteria. To facilitate the development of materi- 
als, a brief account of metallurgical aspects is also given. 8 refs. 


29932 Analyzing an asynchronous tachometer-generator with sta- 
bilized excitation flux. Chubraev, V.V. Sov. Electr. Eng. (Engl. 
Transl.); 48: No. 4, 74-76(1977). 

A method for reducing the relative amplitude and phase 
errors of an asynchronous tachometer-generator (AT) by means of 
electronic excitation-flux stabilization circuits is considered. The 
relationship between the parameters of the AT windings, the amplifi- 
er gain, and the values of errors due to variation in speed, tempera- 
ture, and supply-voltage frequency are determined. 


29933 Combined stop and intermediate valve for steam turbines. 
Davis, D.H.; Mossey, J.G. (to General Electric Co., Schenectady, 
N.Y. (USA); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,626,474/A/. 30 Dec 1976. 16p. (In German). 

The double valve for governing the turbine speed intends to 
combine less flow losses than the usual designs with smaller manu- 
facture cost. It is mounted in the steam pipe between a high pressure 
and a low pressure turbine or between these two stages of a turbine. 
Both identical valves are mounted one behind the other in the course 
and with the diameter of a main steam pipe. 


29934 Gas turbines fired by solid fuels. Wade, G.L. Menlo Park, 
CA; Combustion Power Co., Inc. (1976). 42p. (CONF-761082—2). 
Combustion Power Co., Inc., 1346 Willow Rd., Menlo Park, CA. 

From International total energy congress; Copenhagen, Den- 
mark (4 Oct 1976). 

Steadily increasing energy requirements have spurred a 
search for new methods of generating energy from low-cost, abun- 
dant fuels. The development of a gas-turbine system equipped for the 
direct combustion of such fuels is now underway in the U.S. A one- 
megawatt pilot plant has been operating for over a year, using a 
fluidized bed to burn coal. The plant has also operated on wood 
waste and municipal solid waste as fuels. Methods have been devel- 
oped for the suppression of noxious gases included among the 
combustion products, but there remain some problems with the 
removal of particulate matter from the exhaust gas prior to its entry 
into the turbine. A new high-temperature filter is being installed to 
alleviate these. A description of the one-megawatt pilot plant is 
provided, along with a discussion of operational results and mechani- 
cal problei.:s and their solutions. A preliminary design for a full-scale 
plant is included. 


29935 Gas turbine. Scalzo, A.J. (to Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,439,339/A/. 6 Mar 1975. 
16p. (In German). 

The design tries to reduce considerably the stimulation of 
blade vibrations, occurring at single-part division of the turbine 
casing and the vaned diffuser, as well as temperature extension 
stresses. This is achieved by special shaping of the space between the 
inner casing of the turbine and the slightly conical space being 
formed by the rotor with the moving blades and the guide vanes 
radially extending between them from outside. In this space, vane 
rings as a basis for guide vanes are followed alternatingly in axial 
direction by annular bodies, enclosing the guide vanes with a narrow 
gap. 
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WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 29006, 30412 


29936 Method of waste heat transportation. Alefeld, G. (to 
Deutsches Patentamt). German(FRG) Patent 2,655,688/A/. 15 Jun 
1978. 3p. (In German). 

It is proposed to use the high-pressure gas, produced accord- 
ing to the method described in application no. 26 49 726, for the 
following purposes: (1) as heat transfer medium between a power 
plant and a dry-type cooling tower, and (2) for transporting waste- 
heat from coal mines to the consumer. It is of advantage to use a gas 
mixture consisting of NHs and CO2 with a mole ratio of 2:1. 


29937 Cogeneration: a bibliography. Kohl, J.; Dolce, J. (North 
Carolina State Univ., Raleigh). pp 259-337 of Where we agree: 
report of the National Coal Policy Project. Vol. 1. Murray, F.X. 
(ed.). Boulder, CO; Westview Press, Inc. (1978). 


ECONOMICS 


REFER ALSO TO CITATION(S) 28756, 28759, 29004, 29884, 
29940, 30414, 30498, 30507, 30509, 30511, 30516 


29938 (AED-CONF—78-155-051) Use of gas engines in unit 
type heating power plants. Drexler, H. (Stadtwerke Heidenheim A.G. 
(Germany, F.R.)). 1978. 10p. (In German). (CONF-7804102—20). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

A definition of the terms central and decentral heat-power 
coupling is followed by the use and mode of functioning of com- 
bined heating and power stations which work on the basis of 
decentral heat-power coupling. The appropriate units as well as the 
dimensions and the economy of such plants are described. 


29939 (EPRI-AF—1011) Preliminary capital cost estimates of 
SRC-fired power plants. Final report. (Bechtel National, Inc., San 
Francisco, CA (USA)). Feb 1979. 93p. EPRI, Palo Alto, CA. 

Preliminary capital cost estimates of new 1000 MW power 
plants (2 to 500 MW units) designed specifically to fire solid solvent- 
refined coal (SRC-I have been prepared. The cost estimates were 
developed for plants designed to meet several different emission 
requirements including the Federal New Source Performance Stand- 
ards (NSPS) and the New Mexico standards that were in existence in 
1976. A sensitivity of the capital costs to even more stringent 
standards was also included. Separate cases were developed for 
plants firing SRC-I from eastern coal (midwest power plant location) 
and SRC-I from western coal (western power plant location). Capi- 
tal cost estimates for 1000 MW coal-fired plants (2 to 500 MW units) 
in the same locations were developed for reference purposes. The 
principal objective of this study was to identify the major areas 
where SRC-fired and coal-fired power plants differ in capital cost. 
Total Plant Investments expressed in 1978 dollars for twin 500 MW 
units located in Wisconsin and meeting 1976 NSPS were 582 $/kW 
for an SRC-fired plant and 743 $/kW for a bituminous coal-fired 
plant. Inclusion of AFDC, startup, and fuel inventory capital raises 
the Total Capital Requirement to 728 $/kW and 906 $/kW for the 
SRC-fired and the coal-fired plants, respectively. On a total plant 
investment basis, the SRC-fired plant is 22% lower in cost than the 
coal-fired plant. The elimination of the flue gas desulfurization unit 
from the SRC-fired plant is the major area of cost saving contribut- 
ing 19% of the 22% difference. More stringent emission standards 
increase the cost of both types of plant and reduce the capital cost 
differential. Capital costs associated with retrofitting a 500 MW oil- 
fired plant to fire solid SRC or an SRC/oil slurry were also 
developed. Expressed in 1978 dollars, the total capital requirement 
for retrofit was 175 $/kW for solid SRC-firing and 73$/kW for 
SRC/oil slurry firing. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 30281, 30295 


FUELS 
REFER ALSO TO CITATION(S) 28961, 28962, 29003, 29934, 29939 


29940 (NP—23601) Wood-fired electricity generation in Eastern 
Ontario. (Wayman (Morris) Ltd., Toronto (Canada)). Jul 1978. 137p. 
Dep. NTIS (US Sales Only), PC A07/MF AO1. 

The feasibility of using large areas of currently unproductive 
rural land in Ontario for poplar plantations which would supply fuel 
for wood-fired power plants was examined. Information is included 
on the productive potential of such poplar plantations, the technol- 
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ogy of wood-fired steam-electric plants, costs of wood and water 
supplies, location of plants, cost of power generation, and socio- 
economic effects. It was concluded that approximately 1.7 million 
acres of unused land are available which could produce 7 to 10 
million tons of wood fuel per year which in turn could be converted 
to 1600 MW/yr over the next 10 yr. No adverse environmental 
effects are expected. The project would economically benefit an area 
of high unemployment. It is recommended that a more detailed 
feasibility study be undertaken to establish land availability and 
acquisition, cost of power generation in wood-fired plants, and the 
economic impact of such a project. (LCL) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 29885, 29887, 29888, 30152, 
31391, 31411 


29941 Fog formation at evaporation cooling. Speitkamp, L.; 
Hartmann, H. (Technische Hochschule Aachen (Germany, F.R.). 
Inst. fuer Verfahrenstechnik). Brennst.-Waerme-Kraft; 30: No. 9, 375- 
376(Sep 1978). (In German). 

Temperature, wetness and velocity fields were spot-measured 
in an evaporation canal, under conditions causing fog formation in 
the air flow. The local condensate loading could be measured 
qualititively, thereby. It was possible to determine that the fog 
formation occurs at minute local over-saturation. The condensate 
loading increases also after exceeding saturation. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 31419 


29942 Analysis and interpretation of a heated jet. Carter, H.H. 
(State University of New York, Stony Brook, NY); Pritchard, D.W.; 
Rives, S.R. pp 1420-1435 of Proceeding’, of Civil Engineering in the 
Oceans/III. Vol. Il. New York, NY, American Society of Civil 
Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

When heated cooling water is discharged from a large gener- 
ating station to a receiving system, such as a large lake, river, 
estuary, etc., a zone of mixing is created. Accurate delineation both 
horizontally and vertically, of this region of elevated temperatures is 
required for impact analysis. The objective of this paper is to 
describe one approach to the problem of estimating excess tempera- 
tures in this region. Our method of analysis involves pumping a dye 
tracer, Rhodamine (WT), into the cooling water discharge, measur- 
ing the resulting concentration and temperature distribution in the 
receiving waters, and interpreting the results with a general scaling 
relation between temperature and dye concentration developed from 
simple mixing concepts. The method is illustrated with analyses of 
both summer and winter plumes from the submerged jet discharge of 
the Zion, Illinois generating station of the Commonwealth Edison 
Company. The winter analyses shows that when the receiving 
waters are isothermal, tracer concentrations and temperatures are 
linearly related with the regression equation providing both back- 
ground temperature and source strength. For the general case, i.e., 
significant lateral and vertical temperature gradients in the receiving 
waters, this approach is not possible inasmuch as the tracer concen- 
trations and temperatures are largely uncorrelated. It is shown with 
the summer analysis, however, that the field of background tempera- 
ture can be reliably estimated from the subset of temperatures whose 
dye concentrations are essentially zero and that the receiving water 
temperatures may be depressed (negative excess temperature) as well 
as elevated. This fact, hitherto unreported, has important conse- 
quences for impact analysis and model verification. 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 28861, 28862, 28863, 28864, 
28871, 30694, 30714, 31284, 31397, 31508 


29943 Effect of stack gas recirculation into a steam generator's 
air intake on nitrogen oxide discharge during gas combustion. Popov, 
A.1.; Musatov, Yu.V.; Rytslin, V.A.; Shuparskii, A.I.; Groshev, V.A. 
(Saratov Polytechnic Inst., USSR). Prom. Energ.; No. 1, 43-44(1979). 
(In Russian). 

The results are given for experiments on the recirculation of 
stack gases into a combustion air intake in a gas-burning boiler. The 
recirculation of stack gases was shown to cause an increase in the 
temperature of the escaping gases. The measurements of nitrogen 
oxides in the stack gases indicated that as the stack gases are 
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recirculated there is a decrease in the local descending heat flows in 
the area of the burners. 


29944 Pollution control apparatus and method. Pircon, L.J. US 
Patent 4,120,670. 17 Oct 1978. Filed date 18 Jul 1977. 12p. 

Apparatus operating at low pressure drop and low initial 
velocity for removing pollutants down to submicron sizes from gas 
streams comprising a nozzle means accelerating the gas flow to 
about four times its entering velocity into a large expansion chamber 
having an impinger area for removal of pollutant is disclosed. This is 
a method of removing pollutants down to submicron size at high 
efficiency by passing the polluted gas through a nozzle having 
specific geometry into an expansion chamber and impinging the 
pollutants upon an impinging area and removing them from the 
system. 


29945 Waste gas pollution control systems. Amendola, S.C. US 
Patent 4,120,669. 17 Oct 1978. Filed date 25 Apr 1977. 6p. 

A desulfurization process by which sulfur dioxide is efficient- 
ly removed from waste gases so as to meet current applicable 
pollution criteria is described. 


29946 Process for removal of nitrogen oxides from waste gas. 
Nishida, F.; Yamada, T.; Suzuki, N.; Takeda, T.; Yanagihara, T.; 
Adachi, K.; Asanabe, T.; Ohsato, K.; Tsuda, K. (to Japan Gasoline 
Co., Ltd.). US Patent 4,119,703. 10 Oct 1978. Filed date 14 Mar 
1977. 8p. 

A process is disclosed for the removal of nitrogen oxides from 
a waste gas containing said nitrogen oxides in conjunction with 
sulfur oxides. The process allows the waste gas to come in contact 
with ammonia as the reducing agent at temperatures in the range of 
250 to 550°C in the presence of a catalyst wherein an active 
component containing iron or copper as the active metal is support- 
ed on a silica-alumina type carrier containing not less than 60% by 
weight of silica, and the pore volume occupied by the pores measur- 
ing 150 A or over in diameter exceeds 0.15 cc/g, thereby causing 
selective catalytic reduction of said nitrogen oxides. 


29947 Process for abating concentration of nitrogen oxides in 
combustion flue gas. Azuhata, S.; Kikuchi, H.; Akimoto, H.; Hishin- 
uma, Y.; Arikawa, Y. (to Hitachi, Ltd.). US Patent 4,119, 702. 10 Oct 
1978. Priority date 28 Jul 1976, Japan. 6p. 

Nitrogen oxides in a combustion flue gas are removed by 
reduction in a gaseous phase at a low temperature in the absence of 
any catalyst by adding urea and an oxidizing agent for decomposi- 
tion of urea, such as ozone, nitric acid, hydrogen peroxide, chlorine, 
chlorine dioxide, or oxy acids of chlorine or their salts. NO/sub x/ 
removal can be carried out in a very simplified manner with high 
percent NO/sub x/ removal. 


29948 Electrostatic precipitator. Hayashi, K.; Kamijo, K. (to 
Nissan Motor Co., Ltd.). US Patent 4,119,416. 10 Oct 1978. Filed 
date 22 Jun 1977. 4p. 

An electrostatic precipitator is disclosed that is comprised of 
at least a pair of parallel collecting plate electrodes between which is 
disposed an auxiliary plate electrode biased at an opposite potential 
to the potential applied to the collecting plate electrodes and a 
corona discharge electrode spaced predetermined distances from 
said collecting and auxiliary plate electrodes and biased at the same 
potential as that applied to the auxiliary plate electrode. 


29949 Process for denitration of exhaust gas. Furuta, I.; Takigu- 
chi, Y. (to Kobe Steel, Ltd.). US Patent 4,110,183. 29 Aug 1978. 
Priority date 31 Jul 1976, Japan. 8p. 

A process for removing nitrogen oxides from exhaust gases is 
disclosed which comprises: introducing an oxidizing gas into the 
exhaust gas to oxidize the nitrogen monoxide contained therein to 
nitrogen dioxide and thereby form a first oxidized exhaust gas; 
irradiating said first oxidized gas with actinic light to oxidize said 
nitrogen dioxide to nitric acid and thereby form a second oxidized 
exhaust gas; and removing said nitric acid from said second oxidized 
exhaust gas. 


29950 Catalyst and process for reducing nitrogen oxides. Takeu- 
chi, J.; Itou, S.; Itou, K. (to Ube Industries, Ltd.). US Patent 
4,105,745. 8 Aug 1978. Filed date 17 Nov 1975. 6p. 

A catalyst comprising an iron—chromium—oxygen type 
catalyst base and 0.1 through 20% of aluminum sulfate based on the 
weight of the above-mentioned catalyst base, is useful for reducing 
nitrogen oxides with ammonia at a temperature of 150°C or higher, 
to convert it to nitrogen and water. 


29951 Effect of the process of mass exchange in aqueous gas 
sampling devices on gas analyzer readings. Pyl’dra, A.P. (South 
Branch of State Trust for Org and Ration of Reg Electr Power 
Plants and Networks, USSR). Teploenergetika (Moscow); No. 6, 55- 
57(Jun 1978). (In Russian). 

Results of a theoretical and experimental investigation of the 
process of mass transfer in aqueous gas sampling devices of gas 
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analyzers in determining the content of oxygen in boiler flue gases 
are presented. A simplified method of calculation of the values of 
distortion of the gas composition in gas sampling devices is present- 
ed. 


29952 Ad hoc emission charge task force report. pp 241-258 of 
Where we agree: report of the National Coal Policy Project. Vol. 1. 
Murray, F.X. (ed.). Boulder, CO; Westview Press, Inc. (1978). 

Regulations have done much in helping to solve our air 
pollution problems. They have encouraged a substantial abatement 
of pollutant emissions and an improvement in air quality. Indeed, 
there are those who argue that no alternative approach can possibly 
serve us better in the future. However, despite the progress being 
made using current methods, questions remain as to the applicability 
of the present regulatory system for solving all of our air pollution 
problems. In particular, an examination was made of the many 
proposals for utilizing pollution abatement charges to see if one 
proposal or a variation might be a useful optional substitute for 
current regulatory approaches. 


29953 Costs of environmental protection when generating energy. 
Stahl, H. pp 99-108 of Entwicklung des Energiebedarfs und Moeg- 
lichkeiten der Bedarfsdeckung. Gruppe 4: Restriktionen. Duessel- 
dorf, Germany, F.R.; VDI-Verl. (1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977). 

An explanation of terms of costs is followed by a review on 
environmental expenditures made by the chemical industry in the 
FRG, arisen until 1975 in the FRG, taking environmental laws of 
Rhineland-Palatinate passed until 1977 as an example. The distribu- 
tion of environmental investments concerning the respective plant 
components in thermal power plants are described. Measures for 
abating sulfur dioxide emissions are described in particular, and a 
cost evaluation for a flue gas desulfurization plant is presented. Some 
concluding remarks deal with the abatement of the thermal load of 
waters. 


29954 Sound absorbing arrangement in the exhaust-gas flow of a 
gas turbine plant. Meyer, J.; Puetz, H. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,510,611/A/. 
23 Sep 1976. 6p. (In German). 

With this arrangement-without enlargement of the exhaust - 
gas channel - especially the low frequencies in the exhaust-gas flow 
are muffled. For this purpose the bottom surface of a horizontal 
exhaust-gas channel, opening into a vertical stack, is slightly lifted, 
starting from the inlet to the stack cross-section. Below a perforated 
plate, inclined for thispurpose, there is created a clearance volume in 
the corner averted from the foundation of the stack. This space, 
filled with rock wool forms a large area additional sound absorber 
for low frequencies. The perforated plate rising in flow direction 
within the stack foundation produces the exhaust gas deflection from 
the horizontal to the vertical direction. As additional muffling com- 
ponents sound absorbing gates are mounted, one behind the other in 
echelon formation, in the stack above the inlet of the exhaust 
channel. The gates consisting of rock wool with different covers are 
reinforced by apertured partitions. In the lowest row - at the 
upstrcain end - the gates are slightly bent over in order to create 
low-loss deflection of the incoming gas flow. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 28871, 29884 


29955 (TID—29396) Siting coal-fired power plants. Wiggins, 
L.L.; Wormhoudt, D.T. (California Univ., Berkeley (USA). Inst. of 
Urban and Regional Development; Armour, Schroeder, St. John, 
Wilcox and Goodin, San Francisco, CA (USA)). Dec 1978. Contract 
EY-76-S-03-0034-284. 337p. Dep. NTIS, PC A15/MF AO1. 

The purposes of this preliminary analysis are: to summarize 
data collected to describe the locational, capacity, and materials- 
flows characteristics of large new plants (LNPs). These plants are 
conventional coal-fired electric generating facilities with capacity 
greater than 1500 MW; to suggest, using the summary characteris- 
tics, possible reasons for the recent increased action by environmen- 
talists against these plants; and to suggest how this action may effect 
the coal-utilization emphasis of the National Energy Plan. 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 29631, 29632 


29956 Certain problems in the measurement and metering of 
electrical power. Zykin, F.A. (Ul’yanovskii Politekhnicheskii Insti- 
tut). Prom. Energ.; No. 1, 24-26(1979). (In Russian). 
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Equations are presented for balancing the active outputs of an 
energy system with non-sinusoidal and asymmetrical systems. These 
equations are the basis for proposing a new system of measurement 
which accounts for the energy demand of only the components of 
the direct sequence of the primary harmonic. The output of reverse 
and zero sequence as well as of the higher harmonics are taken into 
account for evaluating the losses caused by consumers. 


29957 Dynamic tests on the insulator chains for the 300 kV 
crossing of the Elbe for the Nordwestdeutschen Kraftwerke Aktienge- 
sellschaft. Sperl, H.D.; Baake, D. (Nordwestdeutsche Kraftwerke 
A.G., Hamburg (Germany, F.R.)); Brandt, E. (Starkstrom-Anlagen 
G.m.b.H., Langen/Hessen (Germany, F.R.). Versuchs- und Train- 
ingszentrum). Elektrizitaetswirtschaft; 77: No. 22, 749-756(Oct 1978). 
(In German). 

For the new Elbe crossing, the strain and the suspension 
insulator chains had to be designed and tested for high mechanical 
loadings. In addition to the operational and exceptional loads, the 
insulator chains must also absorb the static and dynamic stresses 
caused by the possible failure of one insulator phase. Theoretical 
consideration and tests on models gave data for the basic dimensions 
of the insulator chains. Conclusive data for the final design of the 
attenuators of the chains were obtained by exhaustive tests. These 
tests and their results are reported. The investigations show further 
that in the mechanical design of insulator chains for overhead lines 
the dynamic stresses must be taken into account besides the static 
loadings. 


29958 Decentralised automation in 110/10 kV_ systems. 
Kroepsch, G. (Ruhrtal-Elektrizitaetsgesellschaft Hartig G.m.b.H. 
und Co., Essen (Germany, F.R.). Abt. Niederspannungs- und Son- 
dergeraete). Elektrizitaetswirtschaft; 77: No. 22, 756-759(Oct 1978). 
(In German). 

In 110/10 kV systems there are a large number of small 
transformer installations in operation which are supplied via a 
double-stub line or a loop line. The availability of such installations 
can be increased at little cost by the decentralised use of automatic 
switchover arrangements. 


29959 Loading conditions in the low-voltage system - determined 
synthetically. Laubmeyer, J. (Hamburgische Electricitaets-Werke 
A.G. (Germany, F.R.)). Elektrizitaetswirtschaft; 77: No. 22, 759- 
765(Oct 1978). (In German). 

For the optimum utilisation of low-voltage systems, both the 
magnitude and the variation with time of the loading over a period 
of 24 hours in cables and transformers is of basic importance. As a 
substitute for measurements, which are not in practice economically 
possible in the range required, an information system based on the 
synthetic method using a consumer and a system data bank is 
described. The output of basic data, the combinations of areas and 
total loading variations in accordance with power distribution calcu- 
lations, as well as simulations of future conditions, are possible. 


29960 Preparation and regeneration installations for transformer 
oil. Metzger, G. (STHI G.m.b.H. und Co. K.G., Itzehoe (Germany, 
F.R.)). Elektrizitaetswirtschaft; 77: No. 22, 766-768(Oct 1978). (In 
German). 

The requirements set for preparation and regeneration instal- 
lations for transformer oil are stated precisely by and are amplified 
by the description of measures required in operation. After listing 
the output data for the installation, a complete oil preparation and 
regeneration installation is described by using an actual example. 
Finally, to illustrate further operational alternatives, the filling of a 
new transformer at the installation site is discussed. 


29961 Electrical cable installations with cooling means. Ball, 
E.H. (to Pirelli General Cable Works Ltd.). US Patent 4,105,860. 8 
Aug 1978. Priority date 5 Dec 1975, United Kingdom of Great 
Britain and Northern Ireland (UK). 6p. 

Potential hot spots, such as at joints, in buried power cable 
runs are cooled by juxtaposing coolant flow conduits adjacent the 
cable and providing thermally conductive bridging members beween 
the conduits and the cable throughout the potential hot spots to 
provide local cooling directly at the hot spots. The bridging mem- 
bers are cast metal clamps with portions to attach to lugs formed on 
the metallic cable sheath at the hot spots and portions which 
embrace the cooling conduits. Copper strips are provided underlying 
the clamps and embracing the cable and the cooling conduits to 
enhance thermal transfer from the cable to the coolant, and, with the 
coolant conduits formed of copper pipe, electrical insulators are 
provided in the metallic cable sheath so as to define an electrically 
isolated section in the region of the potential hot spot which can be 
coupled thermally and electrically directly to the coolant conduits. 


29962 Electronic power relay with time-division multiplexer. 
Fischer, A.; Wust, K.E. (Siemens, Bereich Energieversorg, Erlan- 
gen, Ger). Siemens-Z.; 52: No. 6, 377-381(Jun 1978). (In German). 
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Active and reactive power relays are widely used in industry, 
transmission systems and particularly for reverse-power protection 
in power stations. Equations for determining the power in three- 
phase systems with symmetric and asymmetric loads and an elec- 
tronic power relay using the TDM method are presented. The relay 
is characterized by high sensitivity, low consumption, short pick-up 
times and immunity to vibration. 


29963 Indactic masa for remote control of switchgear in medium- 
voltage systems. Premur, K. Brown Boveri Rev.; 65: No. 5, 334- 
336(May 1978). 

This article describes a new system for the remote control of 
switchgear and short-circuit indicators in medium-voltage power 
systems. The equipment comprises various out-stations spread 
through the network and a master station. They communicate with 
one another by permanently allocated communication channels. De- 
pending on the nature of the channel and the master station, the 
equipment may be used for manual or automatic fault clearance. The 
latter necessitates the provision of short-circuit indicators whose 
signals are transferred to the master station for fault location pur- 
poses. For transmission of the signals between the master station and 
the out-stations the means of communication normally used by the 
power company, i.e., radio or telephone lines--private or leased--may 
be employed. 


29964 Diagnosis and fault localization on the PVC protective 
sheaths of high and low voltage cables. Sondermann, H.; Baur, J. 
(Energieversorg Schwaben, Biberach, Ger). O.Z.E., Oesterr. Z. Elek- 
trizitaetswirtsch.; No. 5, 161-164(May 1978). (In German). 

Periodic checking of the external insulation is necessary to 
prevent defects on the coating from causing faults on the cables. In 
collaboration with leading European cable manufacturers, Baur has 
developed a testing and fault localization instrument which, due to 
its universal qualities, serves both for testing the PVC sheaths of 
cables and as step-voltage transmitters in the exact localization of 
existing faults. 


29965 Personal and operating safety of substation cubicles. Has- 
selbring, F. BBC-Nachr.; 60: No. 9, 419-424(1978). (In German). 

Medium-voltage switchgear must be extremely safe and reli- 
able. In order to protect persons from the effects of arcs, BBC 
developed lift doors with multiple locks for metal-clad switchgear of 
the BC 3 system. The BC 3 system for factory-built, type-tested 


switchgear is equipped with load break switches, quick grounding 
devices and provision for various cable connections. 


29966 Coaxial phase stranded cable plant for MV networks. 
Dagefoerde, H.G.; Klinger, S. Tech. Mitt. AEG-Telefunken; 68: No. 
5, 183-188(1978). (In German). 

A coaxial phase stranded cable is introduced, which like the 
well known symmetrical phase stranded cable, makes possible the 
transmission of power and of information signals in the MV net- 
works of electricity supply undertakings. The associated coupling 
equipment for the safe connection of telecommunications equipment 
is described, and the fault voltage conditions due to harmonics of the 
supply frequency are dealt with. In addition a connecting sleeve 
developed for the coaxial phase stranded cable and first experiences 
in service are described. 


29967 Problem of calculating single grounding plates in nonuni- 
form soils whose conductivity varies arbitrarily with depth. Al’tshuler, 
E.B.; Men’shov, B.G.; Zakharov, E.D. (Noril’sk Evening Ind Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 6, 34-39(1978). (In 
Russian). 

It is pointed out that selection of optimal plates to ensure an 
electric safety level prescribed by the norms, depends above all on 
consideration of the real structure of the ground and of the distribu- 
tion of its specific resistance with depth. The possibility of construct- 
ing an algorithm of calculation of single grounding plates in solids 
whose conductivity vaires arbitrarily in depth and with arbitrary 
boundary conditions on the basis of difference methods is substanti- 
ated. 


29968 Rf transformer. Smith, J.L.; Helenberg, H.W.; Kilsdonk, 
aor (to Dept. of Energy). US Patent Application 865,162. 28 Dec 
1977. 1 1p. 

An improved rf transformer having a single-turn secondary of 
cylindrical shape and a coiled encapsulated primary contained 
within the secondary is described. The coil is tapered so that the 
narrowest separation between the primary and the secondary is at 
one end of the coil. The encapsulated primary is removable from the 
secondary so that a variety of different capacity primaries can be 
utilized with one secondary. 


AC SYSTEMS, EHV AND UHV 


29969 (ANL/EES-TM—31) Reliability information for electric 
utility transmission and distribution systems. Donalek, P.J.; Why- 
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song, J.L. (Harza Engineering Co., Chicago, IL (USA)). Dec 1978. 
Contract W-31-109-ENG-38. 3lp. Dep. NTIS, PC A03/MF AO1. 

Factors which affect the reliability of power transmission 
systems, the scarcity of data on transmission and distribution ou- 
tages, possible uses of such data, and programs for obtaining such 
informaion in the future are discussed. Examples of power outage 
data are presented. (LCL) 


29970 (EPRI-EL—969) Improvement of civil engineering tech- 
niques for buried transmission cables. Final report, January 1979. 
Galanti, P.J.; Carver, J.N. (Bechtel National, Inc., San Francisco, 
CA (USA)). Oct 1978. 269p. EPRI, Palo Alto, CA. 

Although currently more costly than overhead installation, 
underground placement of transmission lines is becoming more and 
more commonplace due to environmental and regulatory pressures. 
Summaries of installation techniques and equipment, recommended 
short-term actions to reduce installation costs, and long-term im- 
provement recommendations for underground cable are presented. 
Cables and cables characteristics are not considered except as they 
affect the installation of underground lines. One of the most signifi- 
cant characteristics of underground cable placement is the sequential 
nature of required construction activities. Current equipment and 
techniques are capable of installing transmission cables underground, 
although at a cost premium. A reference case installation along a 
specified alignment was compared environmentally and in terms of 
cost to a conceptual case. The conceptual case—using water jet 
pavements cutters, unitized shoring systems, and specialized trench- 
ing equipment—is faster and less expensive than the reference case 
with the single exception of a pneumatic conveying backfill alterna- 
tive. The environmental impact of both cases is similar. Except in 
very specialized circumstances, construction activity will not pro- 
duce environmental effets beyond those considered acceptable by 
regulatory agencies. A continuous installation system using equip- 
ment requiring further engineering and product development could 
improve cost and schedule benefits even further. Recommended 
further work includes more detailed cost and schedule analyses and 
further development of the continuous installation system. 


29971 (HCP/T—2079) Design and testing for a system to moni- 
tor temperature in underground electric power transmission cables. 
(Systems Control, Inc., Palo Alto, CA (USA)). Feb 1979. Contract 
EX-76-C-01-2079. 320p. Dep. NTIS, PC A14/MF AOl. 

The development and evaluation of a computer based system 
to calculate temperature and ratings of HPOF pipe-type cables in 
real-time are described. Algorithms applying modern estimation and 
identification technology to perform these tasks were designed and 
demonstrated on two operational cables. Test results give estimates 
of conductor temperature within +- 7% of the actual conductor 
temperature over a 0°C to 125°C range. Although the scope of the 
present research was limited to HPOF pipe-type cables, the concept 
and major components of the system could readily be applied to gas- 
insulated cables, duct bank installations, and direct buried cables. 
The approach also lends itself to implementation on either a central 
dispatch computer or distrributed local micro-processor units. 


29972 Extruded sheath section for compressed gas insulated 
transmission lines. Cookson, A.H. (to Electric Power Research 
Inst.). US Patent 4,110,551. 29 Aug 1978. Filed date 14 Oct 1976. 6p. 

A compressed gas-insulated transmission line (CGIT) system, 
apparatus and techniques are disclosed in which extruded grooves 
along the inner surface of an encasing sheath are provided for 
simplified alignment and mounting of insulative spacers. The spacers, 
mounted to the alignment grooves, support current-carrying conduc- 
tors within the sheath assembly in either a sliding or fixed relation- 
ship to the groove. Spacers in a sliding configuration may be 
provided with bearings to further simplify alignment. The spacers 
can be aligned longitudinally to permit the optimization of the 
mechanical and electrical characteristics of the system. Traps for 
unwanted particulate matter at large within the system may be 
provided by arcuately mounted perforate plates across the grooves, 
by radially mounted perforate fixtures, or by lips at the junction of 
the arcuate segments comprising the encasing sheath. Spacer and 
trap configurations can be combined in a single assembly. 


29973 Compartmentalized gas insulated transmission line. Cook- 
son, A.H.; Kemeny, G.A.; Bolin, P.C. (to Westinghouse Electric 
Corp.). US Patent 4,105,859. 8 Aug 1978. Filed date 3 Sep 1976. 6p. 

A gas insulated transmission line section is disclosed wherein 
an inner conductor at high potential is located within an outer sheath 
at low potential. An insulating gas is disposed within the outer 
sheath to electrically insulate the inner conductor from the outer 
sheath. A support insulator is disposed within the outer sheath, and 
this support insulator supports the inner conductor in a spaced-apart 
relationship with the outer sheath. Included is a barrier insulator 
which also supports the inner conductor within the outer sheath. 
The barrier insulator substantially fills the cross-sectional area be- 
tween the inner conductor and the outer sheath so as to prevent 
substantially all arc products and contamination produced in the 
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unlikely event of a fault from migrating past the barrier insulator. By 
so preventing the migration of these products, the gas insulated 
transmission line section is effectively compartmentalized and these 
products cannot contaminate adjacent transmission line sections. 


29974 Polyethylene-insulated, water-filled and water-cooled high- 
voltage cables. Kardos, G.; Gyulasi, F.; Mazura, J. (Hungarian Cable 
Works, Budapest). Villamossag; 26: No. 5, 129-134(May 1978). (In 
Hungarian). 

Laboratory experiments are described with respect to the 
following polyethylene-insulated, water-filled, and water-cooled 
high-voltage cables; 12 mm thick cable for 20 to 35 kV; 6.5 mm thick 
cable for 20 to 35 kV; 15 mm thick cable for 120 kV; and 15 mm 
thick cable for 120 kV (a strand and end unit for cables where the 
end was prepared by heat-shrinking plastic tubing). The tests de- 
scribed include lifetime determination, voltage resistance, water ef- 
fects, and reliability. Some trial experiments under actual service 
conditions showed repeated breakthroughs. The main purpose of the 
experiments was to establish whether this failure is caused by im- 
proper extrusion methods in the manufacture of the polyethylene 
sheath or by the presence of the water. No final conclusions were 
reached. The tests are continuing and the results will be used to 
prepare improved cables for 120 kV transmission for service trials. 
The end unit withstood 70 kV. 


29975 Metal-clad SF¢-insulated 300-kV switchgear for South 
Africa. Neumann, G. AEG-Telefunken Prog.; No. 2, 50-54(1978). 

The article describes the planning, erection and commission- 
ing of an SF¢-insulated switchgear installation for an operating 
voltage of 275 kV in South Africa. Reference is made to the 
aggravated conditions arising due to operation in an industrial 
system with a particularly aggressive atmosphere. 


29976 Measurements of the electric field strength on a model of a 
400 kV distribution station. Gajewski, J.; Groszko, M. Energetyka; 
32: No. 8, 333-336(1978). (In Polish). 

The measuring apparatus and an electric field testing method 
in EHV stations are discussed for a model of a 400 kV distribution 
station. Based on the model testing method, the ground level was 
determined in selected parts of the distribution station. The results of 
the model testing have been verified with the measurements carried 
out in a real distribution station. 


29977 Measurement of partial discharges in insulation of reactors 
with noise compensation. Lizunov, S.D.; Svi, P.M.; Frid, E.S.; Baro- 
mykin, O.V. Sov. Electr. Eng. (Engl. Transi.); 48: No. 4, 16-20(1977). 

The measurement of partial discharges in the insulation of 
500-700 kV shunting reactors during acceptance tests is hampered by 
strong corona at the high-voltage wiring and capacitor bank. To 
eliminate corona noise, a bride measurement circuit has been devel- 
oped that uses two symmetric electrostatic-shield sectors in the 
reactor tank to reduce the noise level by 2-3 orders of magnitude, 
reducing it to a value not exceeding 5 x 10°"! to 5 x 10°'° C. The 
circuit developed is used in factory tests of reactors. 


29978 Optimizing power-transformer designs. Zlatkin, B.R.; Po- 
volotskii, L.Ya.; Tsier, G.I. Sov. Electr. Eng. (Engl. Transl.); 48: No. 
4, 21-25(1977). 

The principles and economic criteria for optimization of 
transformer designs with satisfaction of technical specifications (first 
optimization stage) and choice of design solutions (second optimiz- 
ation stage) are analyzed; the peculiarities and the importance of 
these calculations are shown. 9 refs. 


29979 System of self-balanced transformer windings. Kantor, 
V.V.; Tkachev, V.Ya. Sov. Electr. Eng. (Engl. Transl.); 48: No. 4, 26- 
29(1977). 

A transformer-winding design that provides economy of ma- 
terials and reduced short-circuit forces is considered. In self-bal- 
anced windings, the control part of the controlled winding is com- 
bined with the main part. In each of the other windings on the leg, 
there is a section opposite the control zone that is connected in 
parallel with the remainder of the winding. Utilization of self- 
balanced transformer windings makes it possible: to effect a substan- 
tial savings of materials (7-10%); to reduce short-circuit forces and 
the required winding compression force; to simplify the construction 
of the windings and main insulation, as well as to simplify the 
technology used to manufacture them. 


29980 Contraction of windings in large oil-filled power transform- 
ers during manufacture. Nosachev, V.A. Sov. Electr. Eng. (Engl. 
Transl.); 48: No. 4, 30-33(1977). 

A method is proposed for calculating the contraction with 
allowance for the aggregate influence of the geometric parameters of 
winding elements and the properties of the insulating materials used. 
Recommendations are made for the further improvement of wind- 
ing-height stability. 
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29981 Partial-discharge diagnostics in models of transformer in- 
ternal insulation, Senkevich, E.D.; Shtern, E.N. Sov. Electr. Eng. 
(Engl. Transl.); 48: No. 4, 47-50(1977). 

Results are reported for investigations of specimens of electri- 
cal board acted on partial discharges. Qualitative characteristics are 
given for the gaseous decomposition products that evolve. A diag- 
nostics scheme is given for detecting partial discharges in oil and 
solid insulation. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 29987 


29982 (EPRI-EL—932) Light-triggered thyristors for electric 
power systems. Final report. Temple, V.A.K.; Ferro, A.P. (General 
Electric Co., Schenectady, NY (USA). Research and Development 
Center). Nov 1978. 178p. Dep. NTIS, PC A09/MF AO1. 

A program to develop a method of triggering a 53mm, 2600- 
volt, 1,000-amp thyristor with a light source is described. Normally, 
these devices are electrically triggered, but the need for placing a 
large number of these units in series for high-voltage applications 
made electrical triggering, with its associated insulation problems, 
expensive and complex. In this program, a light-sensitive gating 
method was developed, with associated amplifying layers built inte- 
grally into the power thyristor. LEDs and LDs were used as the 
light source. Fiber optics provided the electrical isolation and trans- 
mitted the light directly into the thyristor package. Results were a 
turn-on capability to handle a voltage rate-of-change of 2000 volts 
per microsecond, with a light input to the thyristor gate of 30 
nanojoules. A problem was encountered and investigated in high 
rates of current flow at the instant of light trigger. This resulted in 
excess temperature levels in localized spots where the current flow 
was initiated. Packaging and light source options are discussed. 


29983 (EPRI-EL—963) Bipolar HVDC transmission system 
study between +-600 kV and +-1200 kV: insulation studies. Interim 
report. Menemenlis, C.; Harbec, G. (Institut de Recherche de 
l'Hydro-Quebec, Varennes (Canada)). Jan 1979. 28p. Electric Power 
Research Institute, 3412 Hillview Ave., Palo Alto, CA. 

EPRI has sponsored extensive research (contracts RP430-1 
and RP430-2) for studying air insulation, corona, and electric field 


problems related to ehv and uhv dc transmission. The present report 
deals only with the part of this program concerning air insulation. 
Under contract RP430-1 results on the behavior of the air insulating 
gaps of a bipolar dc line or a bipolar bus of a dc station, for system 


voltages of up to +-1200 kV were summarized in report EL-395. 
The present report contains the results of tests performed under 
contract RP430-2 only studying the influence of the terminating 
electrodes of a gap, stressed by composite voltages (dc + impulse), 
on the breakdown parameters of the gap. In a dc system, the 
overvoltage stresses are formed by a switching surge superimposed 
on the de operating voltage. Obviously, the resulting overvoltage 
depends not only on the amplitude of the two voltage components 
but also on their relative polarities. Among the four possible combi- 
nations of component polarities, the one for which both components 
are positive is generally the most critical. The tests for the present 
study were performed for the latter combination of polarities only. A 
typical arrangement of a monopolar rigid bus was used for these 
tests. The bus was supported at one end by an insulator column 
mounted on a metallic pedestal. Various terminations of the upper 
and lower end of the insulator column were tested and for each set 
of terminations the breakdown voltage was obtained for the full 
range of ratios of the two components of the composite voltage. A 
rod-plane gap was also tested with the full range of composite 
voltages, for comparison. The conclusions are summarized. 


29984 HVDC floating current order system. Demarest, D.M.; 
Leete, B.D. (to General Electric Co.). US Patent 4,106,085. 8 Aug 
1978. Filed date 27 Dec 1976. 32p. 

An HVDC electric power delivery system having a floating 
current order current control subsystem is described. The system is 
comprised by power converters at each end of an HVDC power 
conductor link each of which includes a plurality of controllable 
electric valves connected between alternating current and the direct 
current electric power conductors together with means for cyclical- 
ly firing the valves in a predetermined sequence and at firing angles 
measured with respect to the alternating voltage that can be varied 
to control the flow of power between the alternating current system 
and the direct current system. Each of the power converters further 
includes a regulator for comparing a plurality of input control 
signals which respectively represent different predetermined operat- 
ing characteristics of the HVDC system during operation and for 
deriving an output error control signal that controls the firing angles 
of the valves. The present invention makes available a floating 
current order control subsystem which is coupled to the regulator of 
each power converter for supplying thereto as one of the input 
control signals a floating current order control signal representative 
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of the magnitude of the direct current flowing in the direct current 
wer conductors plus a predetermined current margin whose polar- 
ity is determined by the direction of power flow. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


29985 (BNL—50930) Semiannual report for the period April 1 to 
September 30, 1978 of work on: (1) superconducting power transmis- 
sion system development; (2) cable insulation development. Power 
Transmission Project technical note No. 83. (Brookhaven National 
Lab., Upton, NY (USA)). 7 Nov 1978. Contract EY-76-C-02-0016. 
228p. Dep. NTIS, PC All/MF AOl. 

Progress in the development, fabrication and testing of super- 
conductors for HVAC power transmission systems is reported. 
Information is included on the materials evaluation of superconduct- 
ing alloys, production of tapes from these alloys, principally NbsSn 
cable insulation requirements and development, and the cryogenic 
equipment used in this research program. (LCL) 


29986 (EPRI-EL—965) Development of NbsGe for power trans- 
mission applications. Final report. Maley, M.P.; Newkirk, L.R.; 
Thompson, J.D.; Valencia, F.A. (Los Alamos Scientific Lab., NM 
(USA)). Jan 1979. Contract W-7405-ENG-36. 124p. Electric Power 
Research Inst., Palo Alto, CA. 

Since its discovery in 1973 as the superconductor with the 
highest known transition temperature (T/sub c = 23°K), NbsGe has 
offered the possibility of operating temperatures 2 14°K, for super- 
conducting devices. For application to the transmission of electric 
power, higher operating etmperatures imply increased efficiency and 
lower capital costs. However, in order for a superconducting materi- 
al to be practical for power transmission, it must exhibit high critical 
current density, J/sub c/ = 10° A/cm?, and low ac losses, < 10 
W/cm’, at the operating temperature and current amplitude. In the 
initial phase of this program, completed in June 1976, the achieve- 
ment of material properties in short samples (~ 23-cm long) of 
NbsGe that met the requirements for power transmission at T = 
12.0°K was reported. The material was produced by the chemical 
vapor deposition (CVD) process. In this report, the successful effort 
to develop a CVD process by which long lengths of NbsGe-clad 
tapes can be produced with material properties matching those of 
the best short samples is described. This effort culminated in the 
production of a 20-m-long NbsGe-clad tape. The tape consisted of a 
0.65-cm-wide x 25-m-thick copper substrate, coated uniformly with 
a 4.0 ym-thick layer of NbsGe. Sections taken from either end of the 
tape had measured values for J/sub c/ for 2.5 and 2.4 x 10° A/cm? at 
13.8 K and material properties that varied by less than 5%. No 
limitations in the process have been detected for lengths up to 20 m, 
and scaling up to pe yd lengths should be reasonably straght- 
forward. The results of a parallel effort in optimizing NbsGe for 
high critical currents at high temperatures and in material character- 
ization are also described. 


29987 (LA-UR—78-2403) de breakdown strength of dielectric 
materials at cryogenic temperatures. Chowdhuri, P.; Bement, T.R.; 
Espinoza, C.N.; Weeks, G. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 9p. (CONF-790417—2). 
Dep. NTIS, PC A02/MF AOl1. 

From IEEE transmission and distribution meeting; Atlanta, 
GA, USA (Apr 1979). 

The HVDC superconducting cable, under development at the 
Los Alamos Scientific Laboratory will operate at a temperature of 
12°K and a helium pressure of 1.38 MPa. Because dc breakdown 
data of dielectric materials at these operating conditions were not 
previously available, extensive tests were performed on 11 dielectric 
materials in sheet form. Three of these materials were impregnated 
with mineral oil, which increased their dc withstand strength signifi- 
cantly. Four of these 11 materials were selected for further tests at 
varying temperatures and pressures. The dc-breakdown field of 
cellulose paper (with and without oil impregnation) and PP/C 
(cellulose paper/polypropylene-cellulose paper) varied as the expo- 
nential of the inverse of temperature. For the two polyethylene 
materials tested, the dc-breakdown strength showed a peak between 
12 and 298°K. Higher pressure increased the breakdown strength of 
the materials. Higher pressure or lower temperature also decreased 
the probability of surface flashover. 

29988 Structural aspects of cryogenic electric lines. Puscasu, S.; 
Ileana, I. Electroteh., Electron. Autom., Electroteh.; No. 8, 305- 
311(1977). (In Rumanian). 

Studies are now focused on achieving and using cryogenic 
supercritical lines cooled with liquid nitrogen and provided with 
conventional conductors and on subcritical superconducting lines 
cooled with liquid helium. Experimental models of structural types 
of lines from both categories are presented. In light of the great 
advantages offered by the transmission of power under this system, 
emphasis is placed on subcritical cryogenic lines operating under 
continuous current. Structural and technological formulas are pro- 
vided for the electrical and thermomechanical problems of some 
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types of cryogenic lines. Still under discussion are the lower limit 
values of the power transmitted from which the cryogenic lines are 
more profitable than conventional lines. The conditions involved in 
using cryogenic lines and the importance of the cooling systems are 
discussed. Structural alternatives of some superconducting lines are 
provided, including power (MW), voltage (kV), set-up, number of 
conductors, material, and helium parameters. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 29017 


29989 (DOE/ET—0030/3(78)) U.S. Central Station Nuclear 
Electric Generating Units: significant milestones. (Status as of Octo- 
ber 1, 1978). (Department of Energy, Washington, DC (USA). Div. 
of Nuclear Power Development). Dec 1978. 36p. Dep. NTIS, PC 
A03/MF AOl1. 

Construction and operational milestones are tabulated for 
U.S. nuclear power plants. Data are presented on nuclear steam 
supply system orders. A schedule of commercial operation through 
1990 is given. 


29990 (INIS-mf—4156) Nuclear power in Britain. (UKAEA). 
Mar 1977. 20p. INIS. 


29991 (ORNL/TM—6601) Assessment of anomalies in the EEI 
data base on power plant performance. Simard, R.L. (Oak Ridge 
National Lab., TN (USA)). Feb 1979. Contract W-7405-ENG-26. 
21p. Dep. NTIS, PC A02/MF AO1. 

Annual summary data on power plant performance factors 
were obtained from the Edison Electric Institute (EEI). Preliminary 
checks showed many inconsistencies such as annual availability 
factors less than the corresponding capacity factors. More detailed 
checking of sample raw outage data as reported to the EEI reviealed 
discrepancies in the raw data and deficiencies in the handling of the 
data by the EEI computer programs. 


29992 (STI/PUB—488) Problems associated with the export of 
nuclear power plants. (International Atomic Energy Agency, Vienna 
(Austria)). Oct 1978. 496p. UNIPUB, New York, NY. 

Separate abstracts are included for the individual papers 
presented at the meeting. 


29993 Nuclear power-reactor decommissioning. LaGuardia, T.S. 
(Nuclear Energy Services, Inc., Danbury, CT). Nucl. Saf.; 20: No. 1, 
15-26(Jan-Feb 1979). 

The article summarizes the major findings of an evaluation of 
several alternatives for decommissioning 1100-MW(e) nuclear power 
reactors. The evaluation included the technical feasibility of decom- 
missioning and the costs, schedule, environmental impacts, and occu- 
pational exposures for three decommissioning alternatives: mothball- 
ing, entombment, and prompt removal of radioactive components 
and dismantling. In addition, two combinations of these alternatives 
were evaluated: mothballing—delayed removal and dismantling and 
entombment—delayed removal and dismantling. The evaluation 
demonstrated that no new technology is required to safely decom- 
mission a large power reactor. The prompt removal of radioactive 
components and dismantling alternative is the highest in cost, requir- 
ing approximately $50 million and approximately 6 years to remove 
all structures at the end of useful life. The radiation exposures and 
environmental impacts are low for all the alternatives so that decom- 
missioning can be accomplished without undue risk to public health 
and safety. 


29994 Water chemistry of nuclear reactor systems. London, 
England; British Nuclear Energy Society (1978). 533p. (CONF- 
7710187—). British Nuclear Energy Society, London, England. 
From International conference on chemistry of nuclear reac- 
tor systems; Bournemout, UK (24 Oct 1977). 
Separate abstracts were prepared for the individual papers 
presented at the meeting. 


29995 Activities affecting quality during engineering. Dilworth, 
G.F. (TVA, Knoxville, Tenn). pp 187-190 of ASOC annual technical 
conference. Milwaukee, WI; ASOC (1977). 

From 31. ASOC annual technical conference; Philadelphia, 
PA, USA (16 May 1977). 

The paper discusses how the Tennessee Valley Authority's 
Division of Engineering Design assures that all engineering, design, 
and procurement activities affecting quality are carried out. The 
Division of Engineering Design’s responsibilities for quality assur- 
ance differ in some ways from a typical architect engineering firm 
since TVA is its own A/E, constructor, operator, and owner. This 
paper will also address some of the organizational changes that had 
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to be made within the organization to fully comply with regulatory 
requirements. 


29996 Nuclear quality assurance: indoctrination and training. 
Sternberg, A. (Public Serv Electr and Gas Co, Newark, NJ). pp 174- 
181 of Annual technical conference of the ASOC. Milwaukee, WI; 
ASOC (1977). 

From 31. ASOC annual technical conference; Philadelphia, 
PA, USA (16 May 1977). 

Quality Assurance is defined as “all the planned and systemat- 
ic actions necessary to provide adequate confidence that a structure, 
system or component will perform satisfactorily in service”. Within 
Public Service Electric and Gas Company (PSEandG) Quality As- 
surance, a discipline which involves everyone within the company, 
is considered. In order to economically and effectively communicate 
this discipline throughout the concerned areas of the Company so 
that involved personnel are made fully aware of the complete scope 
of their tasks, a detailed comprehensive indoctrination and training 
program has been developed and implemented. 3 refs. 


29997 Quality during construction. Rogers, C.B. (Bechtel Power 
Corp, Gaithersburg, Md). pp 195-202 of Annual technical confer- 
ence of the ASOC. Milwaukee, WI; ASOC (1977). 

From 31. ASOC annual technical conference; Philadelphia, 
PA, USA (16 May 1977). 

This paper outlines the quality assurance program used by 
Bechtel Corp. in constructing Nuclear Power Plants. As a tool for 
scheduling and visualizing situations during construction, power 
plant scale models are used. The use of models, preplanning, detail 
scheduling, and early development of procedures and inspection 
plans, have all contributed to a lower cost integrated quality pro- 
gram. Quality control and quality assurance are built in, thus satisfy- 
ing the regulatory requirements. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 30107, 30111, 30112, 30113, 
30189, 30190, 30191, 30193, 30194, 30195, 30197, 30214, 30215, 
30216, 30218, 30219, 30222, 30223, 30228, 30234, 30237, 30239, 
30498, 30882 


29998 (AED-Conf—78-004-006) Development lines and present 
status of LWR reactors. Oldekop, W. (Technische Univ. Braun- 
schweig (Germany, F.R.)). (Technische Univ. Braunschweig (Ger- 
many, F.R.)). 1978. 20p. (In German). (CONF-780149—3). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

From Meeting on the safety of the light-water reactor; Mainz, 
F.R. Germany (16 Jan 1978). 

A comprehensive and comparative survey is given of con- 
structional features and safety design of standard LWR-type reactors 
in the USA, the USSR, and the FRG. Trends are shortly mentioned, 
e.g. a possible further development of PWR-type reactors into high- 
energy converters, breeders or heating power stations. 


29999 (CDAP-TR—049) Fuel thermal conductivity (FTHCON). 
Status report. Hagrman, D.L. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Feb 1979. Contract EY-76-C-07-1570. 50p. Dep. 
NTIS, PC A03/MF AOl1. 

An improvement of the fuel thermal conductivity subcode is 
described which is part of the fuel rod behavior modeling task 
performed at EG and G Idaho, Inc. The original version was 
published in the Materials Properties (MATPRO) Handbook, Sec- 
tion A-2 (Fuel Thermal Conductivity). The improved version incor- 
porates data which were not included in the previous work and 
omits some previously used data which are believed to come from 
cracked specimens. The models for the effect of porosity on thermal 
conductivity and for the electronic contribution to thermal coducti- 
vity have been completely revised in order to place these models on 
a more mechanistic basis. As a result of modeling improvements the 
standard error of the model with respect to its data base has been 
significantly reduced. 


30000 (CONF-790128—1) Acoustic emission monitoring of inter- 
mediate pressure vessels tested under the ORNL heavy-section steel 
technology program. Naus, D.J. (Oak Ridge National Lab., TN 
(USA)). 1979. Contract W-7405-ENG-26. 33p. Dep. NTIS, PC A03/ 
MF AOl. 


From ASTM symposium on acoustic emission monitoring of 
pressurized systems; Ft Lauderdale, FL, USA (22 Jan 1979). 

An overview is presented of ten tests of 15.2-cm-thick steel 
pressure vessels containing surface cracks. Flaws in the vessels 
ranged from 31 to 135 mm in depth, and test temperatures ranged 
from 0 to 91°C. A detailed description of the acoustic emission (AE) 
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monitoring of the most recently completed vessel test, V-7B, and the 
fatigue crack sharpening of the flaw for test vessel V-8 is also 
presented. Results obtained during these tests indicate that AE is 
capable of locating flaws, detecting the onset of flaw growth, and 
providing an indication of the rate of crack extenstion (immediacy of 
fracture). 


30001 (EPRI-NP—562) Core design and operating data for 
Cycle 1 of Hatch 1. Larsen, N.H.; Goudey, J.G. (General Electric 
Co., San Jose, CA (USA). Nuclear Energy Engineering Div.). Jan 
1979. 133p. EPRI, Palo Alto, CA. 

The design and operating data needed to define the fuel 
characteristics and reactor operation characteristics for Cycle 1 of 
the Hatch Nuclear Power Plant Unit are presented. The purpose is 
to provide reference quality data for use in the qualification of 
reactor core analysis methods and to provide the basis for the 
assessment of the irradiation environment up to and including the 
end of Cycle 1 gamma scan. The design data includes fuel assembly 
description, core component arrangements, control rod descriptions 
and core loading patterns. Hydraulic characteristics of the assemblies 
and the inlet orifices are also provided. Operating data is compiled 
for selected steady-state operating points during Cycle 1. Data listed 
for each state point include core average exposure, thermal power, 
pressure, flux, inlet subcooling, control figuration and axial in-core 
detector readings. 


30002 (HCP/T4014—01) Radiation level assessment of the Dres- 
den-1 decontamination pilot loop. (Commonwealth Edison Co., Chi- 
cago, IL (USA)). May 1978. Contract EY-76-C-02-4014. 43p. Dep. 
NTIS, PC A03/MF AO1. 

The radionuclide concentrations of the Dresden-1 decontami- 
nation pilot loop were determined by gamma spectroscopy. The 
General Electric Ge(Li)pipe gamma scanning system was utilized to 
take measurements at eight locations both before and after the pilot 
demonstration of decontamination process. Dose rate measrurements 
were taken with a portable gamma monitor at 30 additional loca- 
tions. The percentage of Co-60 removed was calculated and the 
results were interpreted. 


30003 (NUREG/CR—0640) Stress intensity distributions in 
nozzle corner cracks of complex geometry. Smith, C.W.; Peters, 
W.H.; Hardrath, W.T.; Fleischman, T.S. (Virginia Polytechnic Inst. 
and State Univ., Blacksburg (USA). Dept. of Engineering Science 
and Mechanics). Jan 1979. Contract W-7405-ENG-26. 44p. (ORNL/ 
SUB—7015-2; VPI-E—79-2). Dep. NTIS, PC A03/MF AO1. 

A series (14 models, 28 nozzles) of frozen stress photoelastic 
experiments were conducted on scale models of boiling water reac- 
tor vessels each containing two diametrically opposite cracked noz- 
zles with cracks oriented at 0°, 45° or 90° to the plane on which the 
vessel hoop stress acted. A range of flaw sizes were studied and 
cracks were extended by internal pressure loading. Flaw shapes and 
Stress Intensity Factor (SIF) distributions were obtained and aver- 
age values of the latter were compared with analytical results. 
Results suggest that: flaw growth is non-self-similar and SIF distri- 
butions are sensitive to flaw shapes; when loaded by shear modes, 
flaws reorient themselves often forming non-planar cracks so as to 
eliminate the shear mode. Quantitative flaw shapes and SIF distribu- 
tions are provided. 


30004 (ORNL/RSIC—42, pp 75-87) Sensitivity of water reactor 
fuel cycle parameters and costs to nuclear data. Becker, M.; Harris, 
D.R.; Quan, B.; Ryskamp, J.M. (Rensselaer Polytechnic Institute, 
Troy, New York). Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


Fuel cycle parameters including end-of-cycle reactivity, end- 
of-batch nuclide concentrations, and fuel cycle costs are sensitive to 
certain nuclear data. Sensitivity analyses for cross sections, fission 
yields, decay constants and other nuclear data indicate directions for 
worthwhile improvements in data and methods, and yield informa- 
tion important for selection of proper design margins. Considerable 
success has been achieved in understanding the relationships among 
various data uncertainties and water reactor fuel cycle costs. These 
relationships have been shown to be dependent on fuel cycle option 
and reactor type. Sensitivities depend in an intrinsic way on propa- 
gating and compensating effects that take place during the fuel 
cycle. Fuel cycle parameters and costs are found to be significantly 
dependent on particular thermal and resonance cross sections and 
flux disadvantage factors, on fission yields of neutrons and energy, 
and on certain other data. The results bring out the importance for 
power reactor sensitivity analysis of dealing with the full fuel cycle. 


30005 (ORNL/RSIC—42, pp 105-118) Fission product decay 
power and uncertainties after realistic reactor operating histories. 
Trapp, T.J.; Spinrad, B.I. (Battelle Pacific Northwest Labs., Rich- 
land, WA). Feb 1979. 
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From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


The major source of power in the first 0 to 10,000 seconds 
after shutdown in a LWR is the decay power of the fission products. 
The total decay power in LWR’s results from fissions in 7°U, 7°*U, 
239Py, and 7*'Pu. The fission rates of each nuclide were expanded in 
a series about the reactor shutdown. The contribution to the total 
decay power from the fission products of each fissionable nuclide 
was evaluated by analytically integrating the summation equations 
using the series expansion as the source term. The uncertainties in 
the decay power must also be evaluated. The uncertainties in the 
decay power from each nuclide were evaluated by analytically 
propagating the uncertainties in the basic fission product yields and 
decay energies through the summation analysis into uncertainty 
estimates on the fission product decay power. Since the yields are 
constrained, a constrained variance analysis was used to reduce this 
component of the uncertainty. By expressing the calculated decay 
power from each fissioning nuclide as a ratio to the *°U decay 
power, correlations between the energy uncertainties in the ratio 
were used to reduce the variance. The decay power from a LWR 
and its associated uncertainty can be estimated by combining the 
ratios of decay power with the standard *°°U decay power and its 
uncertainty. Calculations show the actual decay power in LWR’s is 
always less than the standard 7*°U decay power with uncertainties of 
the same order of magnituae as the standard **5U uncertainties. 


30006 (ORNL/RSIC—42, pp 135-143) Use of HEDL codes in 
the sensitivity and uncertainty analysis of the pressure vessel embritt- 
lement damage function problem. Guthrie, G.L. (Hanford Engineer- 
ing Development Lab., Hanford, WA); Schmittroth, F.; Simons, 
R.L.; Lippincott, E.P.; Oster, C. Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


Results are given for the application of the unfolding code 
FERRET and two versions of SAND-II to the Light Water Reactor 
Pressure Vessel surveillance damage function unfolding problem. 
FERRET is preferred when detailed knowledge of off-diagonal 
covariance matrix elements is available. One of the versions of the 
SAND-II code allows weighting of a priori estimates of the damage 
function and is equivalent to a log-normal least squares procedure. 
For intuitive and qualitative analytical understanding, the problem of 
sensitivity analysis of LWR PV surveillance extrapolation is most 
easily understood by application of a method whereby the spectrum 
in which the damage is to be calculated is expressed as a linear sum 
of the spectra used to derive the damage function. FERRET and the 
two SAND-II codes have been found to give consistent results. 
FERRET has the advantage of providing output covariance matri- 
ces as a standard feature. 


30007 (ORNL/RSIC—42, pp 329-342) Sensitivity of LWR fuel 
cycle costs to uncertainties in detailed thermal cross sections. Rys- 
kamp, J.M.; Becker, M.; Harris, D.R. (Rensselaer Polytechnic Inst., 
Troy, NY). Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


Cross sections averaged over the thermal energy (< 1 or 2 
eV) group have been shown to have an important economic role for 
light-water reactors. Cost implications of thermal cross section un- 
certainties at the few-group level were reported earlier. When it has 
been determined that costs are sensitive to a specific thermal-group 
cross section, it becomes desirable to determine how specific energy- 
dependent cross sections influence fuel cycle costs. Multigroup 
cross-section sensitivity coefficients vary with fuel exposure. By 
changing the shape of a cross section displayed on a view-tube 
through an interactive graphics system, one can compute the change 
in few-group cross section using the exposure dependent sensitivity 
coefficients. With the changed exposure dependent few-group cross 
section, a new fuel cycle cost is computed by a sequence of batch 
depletion, core analysis, and fuel batch cost code modules. Fuel 
cycle costs are generally most sensitive to cross section uncertainties 
near the peak of the hardened Maxwellian flux. 


30008 (ORNL/TM—6525) User’s instructions for ORCENT II: 
a digital computer program for the analysis of steam turbine cycles 
supplied by light-water-cooled reactors. Fuller, L.C. (Oak Ridge 
National Lab., TN (USA)). Feb 1979. Contract W-7405-ENG-26. 
103p. Dep. NTIS, PC A06/MF AO1. 

The ORCENT-II digital computer program will perform 
calculations at valves-wide-open design conditions, maximum guar- 
anteed rating conditions, and an approximation of part-load condi- 
tions for steam turbine cycles supplied with throttle steam character- 
istic of contemporary light-water reactors. Turbine performance 
calculations are based on a method published by the General Elec- 
tric Company. Output includes all information normally shown on a 
turbine-cycle heat balance diagram. The program is written in 
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FORTRAN IV for the IBM System 360 digital computers at the 
Oak Ridge National Laboratory. 


30009 (PNL—2667) Impact of pellet-cladding interaction on fuel 
integrity: a status report. Pankaskie, P.J. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Feb 1978. Contract EY-76-C-06-1830. 
34p. Dep. NTIS, PC A03/MF AO1. 

There appears to be a general consensus that pellet/cladding 
interaction (PCI) is one of the principal limitations on reactor core 
power cycling. The economic importance of PCI, as fuel service 
limiting, is evidenced by the fact that all USLWR fuel suppliers 
impose some operating restrictions and/or recommendations on rates 
and magnitudes of power increases for both startup and demand load 
response modes of operation. In contrast to the economic aspects of 
PCI, there does not appear to be a similar attitude with regard to the 
safety significance of PCI in operating USLWRs. The apparent 
incidence of PCI failures accompanying a transient increase in core/ 
rod power, however, provides a basis for some system safety conern. 
The predominant role of the economics of PCI failures has led to the 
individual development, by USLWR fuel suppliers, of specific oper- 
ating recommendations for minimization of PCI fuel failures under 
more or less normal operation. 


30010 (PNL—2779) Description of alternative steady-state fuel 
cycles. Boegel, A.J.; Merrill, E.T.; Newman, D.F.; Nolan, A.M. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Nov 1978. 
Contract EY-76-C-06-1830. 93p. Dep. NTIS, PC AOS/MF AOl1. 

This study provides a first cut analysis for the FRAD pro- 
gram of a range of reference, steady-state, fresh and spent fuel 
compositions for the development of alternati:e fuels refabrication 
technology. Included are the resource requirements and separative 
work requirements and the material flows for each fuel cycle evalu- 
ated. However, since steady-state represents only a portion of the 
complete fuel cycle, a more in depth evaluation of each alternative 
fuel cycle will follow this analysis. Each of the fuel types investigat- 
ed is composed of either plutonium-uranium (Pu-U), denatured ura- 
nium-thorium (DU-Th), plutonium-thorium (Pu-Th), highly en- 
riched uranium-thorium (HEU-Th) or low enriched uranium (LEU). 
Seven "closed cycles” were formed by coupling two or more of the 
above fuel types. The closed cycle concept assumes that all fissile 
material recovered from spent fuel is either recycled into fresh fuel, 
or retired to waste when its net reactivity worth is equal to or less 
than tails equivalence. Additional fissile material required as makeup 
is introduced to the system from the enrichment cascade only. Each 
closed system presented in this study simulates the production of 
1000 MWe in steady-state operation. The findings of this preliminary 
study indicated that, at equilibrium, those closed cycles which 
employ DU-Th or HEU-Th as the primary fuel are more efficient 
with respect to resource consumption than those cycles where LEU 
is used as the primary fuel. 


30011 (SAND—78-1810C) Cable tray fire tests. Klamerus, L.J. 
(Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C- 
04-0789. 12p. (CONF-790214—1). Dep. NTIS, PC A02/MF AOI. 

From 1979 winter power meeting; New York, NY, USA (4 
Feb 1979). 

Portions of document are illegible. 

Funds were authorized by the Nuclear Regulatory Commis- 
sion to provide data needed for confirmation of the suitability of 
current design standards and regulatory guides for fire protection 
and control in water reactor power plants. The activities of this 
program through August 1978 are summarized. A survey of industry 
to determine current design practices and a screening test to select 
two cable constructions which were used in small scale and full scale 
testing are described. Both small and full scale tests to assess the 
adequacy of fire retardant coatings and full scale tests on fire shields 
to determine their effectiveness are outlined. 


30012 Handling and storage of spent fuel from light-water power 
reactors. Nucl. Saf; 20: No. 1, 54-62(Jan-Feb 1979). 

The article deals with the Executive Summary of the Nuclear 
Regulatory Commission (NRC) report, Generic Environmental 
Impact Statement on Handling and Storage of Spent Light-Water 
Power Reactor Fuel (NUREG-0404). The report was prepared by 
the NRC staff in response to a directive from the Commissioners. 
Inasmuch as there have been—and continue to be—significant policy 
developments since the NRC’s directive was issued, this impact 
statement is considered to be an interim action, not a final solution. 
The report covers the following concerns: (1) expected magnitude of 
the shortage of storage capacity, (2) the options for dealing with the 
problem, (3) a cost—benefit analysis of these options, (4) the impacts 
of additional transportation of spent fuels, and (5) the need for more 
regulations and guidance. The study concludes that the storage of 
spent fuel is a well-established technology, that the amount of spent 
fuel requiring away-from-reactor storage by year 2000 is not great, 
and that the environmental impact of either at-reactor or away-from- 
reactor spent-fuel storage is insignificant. 
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30013 Deposits on the main structural materials of the boiling- 
type uranium-graphite reactors. Krutikov, P.G.; Eperin, A.P.; Be- 
lyaev, M.B.; Konstantinov, E.A.; Voronin, I.A.; Zakharzhevskii, 
Yu.O.; Petrov, A.A.; Nikiforova, S.P. (Leningrad Nucl Power Plant, 
USSR). Teploenergetika (Moscow); No. 6, 13-14(Jun 1978). (In Rus- 
sian). 

An investigation was carried out regarding the deposits 
formed on flat test samples inserted into the multipleforced-circula- 
tion loop, after 13,000 h. of operation. Steel and zirconium alloy 
plates were used as samples. It is shown that these deposits are of 
corrosion origin. They consist of a loosely fixed part and a tightly 
adhering oxide film (for steel OCr18Nil0Ti they constitute 82.1 and 
17.9% respectively). The loosely fixed deposits consist by 100% 
from magemite. The tightly adhering film on steel OCr18Nil0Ti 
consists of magenite and mixed iron, chromium, and nickel spinels. 
The tightly adhering film on steel 20 consists of magemite (22%), 
hematite (61%), and magnetite (17%). Over 90% of radioactive 
isotopes are concentrated in the loosely fixed film. 


30014 Causes of anomalous electrokinetic properties of corrosion 
products in boiling-type reactors. Gromoglasov, A.A.; Mikhailov, 
A.Yu. (Moscow Power Eng Inst, USSR). Teploenergetika (Moscow); 
No. 6, 81-82(Jun 1978). (In Russian). 

Measurements of the electrophoretic mobility (EFM) of artifi- 
cially obtained particles of corrosion products under setup condi- 
tions, as well as in the water of a boiling-type reactor working at the 
Leningrad nuclear power plant, have been made. The method of 
microelectrophoresis in a varaible electric field was used. In the first 
series of tests a setup for studying corrosion product deposits on heat 
transfer surfaces was used. In the second series, corrosion products 
in the forced circulation loop of the reactor were studied. The 
invesigation shows a difference in the signs of the charges on 
corrosion product particles depending on the presence of hydrogen 
peroxide in reactor water. 


30015 Deep foundation rebound instrumentation at the Grand 
Gulf Nuclear Power Station. Blendy, M.M. (Bechtel, Inc., Gaithers- 
burg, MD); Boisen, B.P. pp 95-100 + vp of Rock mechanics. Kim, 
Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Removing an extensive amount of overburden can initiate 
adjustments in the foundation mass. Rebound adjustments induced 
by this removal include, in addition to elastic response, elements of 
visco-elastic and plastic response which have to be taken into 
account when the foundation is loaded by subsequent construction. 
The accurate measurement of foundation response can be important 
in the design and construction of deep foundations and can be 
essential in the construction of very deep foundations. In 1974, a 
large foundation excavation was undertaken for the two unit Grand 
Gulf Nuclear Station. Overburden removal ranged in depth from 65 
feet in the turbine area to 110 feet in the containment area. Very 
long, rod-type Multiple Position Borehole Extensometers measured 
the rebound. The design of the extensometers, and the dimensions of 
the installed instruments, are discussed. Graphs are included which 
show the adjustments measured by each extensometer during the 
deepening of the excavation. The measured rebound for each trans- 
ducer package of each extensometer is summarized. The data are 
compared to predicted values based on a mathematical model devel- 
oped using laboratory test results and empirical methods. The result- 
ing information forms part of the permanent record of construction 
for the nuclear power station. 
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REFER ALSO TO CITATION(S) 29998, 29999, 30000, 30004, 
30005, 30006, 30007, 30008, 30009, 30010, 30011, 30012, 30107, 
30111, 30112, 30113, 30117, 30120, 30122, 30150, 30151, 30157, 
30184, 30185, 30188, 30189, 30190, 30191, 30196, 30199, 30200, 
30201, 30202, 30203, 30209, 30210, 30214, 30215, 30216, 30217, 
30218, 30219, 30221, 30222, 30223, 30227, 30228, 30232, 30233, 
30392, 30498, 30818, 30882 


30016 (EPRI-NP—964) Application of nonlinear signal process- 
ing to pipe and nozzle inspection. Orr, E.C.; Gouge, J.R.; Shankar, 
R.; Whalen, M.F.; Brown, C.L.; Mucciardi, A.N. (Adaptronics, Inc., 
McLean, VA (USA)). Jan 1979. 51p. EPRI, Palo Alto, CA. 

The four major areas of activity during this period were: (1) 
NDE Smart Instrument breadboard design and fabrication; (2) detec- 
tion and sizing of stainless steel pipe cracks; (3) detection and sizing 
of feedwater nozzle cracks; and (4) detection, classification and 
sizing of steam generator tubing defects. 
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30017 (INIS-mf—3968) In-service - pressure test of the primary 
circuit of the Chooz nuclear power plant. Barthelemy, F.L. (CEA 
Direction des Mines, Paris); Lespiaucq, P.G. (CEA, 75 - Paris 
(France); CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France)). 1977. 4p. (CONF-7709126—13). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

A brief summary is given of the regulations governing inspec- 
tion pratices of operating nuclear power plants, in France. As an 
example, such an inspection performed in 1976 on the Westinghouse 
320 MWe PWR built in Chooz (Ardennes) is described. Emphasis is 
put on the administrative organization, the technical solutions, the 
specific problems and the difficulties encountered. 


30018 (INIS-mf—4054, pp 148-157) Performance evaluation of a 
group of WWER nuclear power plant units from the point of view of 
optimal control properties and the cooperation with other sources in 
the system. Kalincik, L. Sep 1976. (In Slovak). 

From 25. anniversary of the Power Research Institute; 
Prague, Czechoslovakia (30 Sep 1976). 


Different aspects are evaluated of permissible changes in the 
output of one unit of the WWER 440 power plant. Evaluated are 
possibilities of the cooperation of nuclear power plants with regard 
to the control properties of other sources in the power supply 
system. Assessed are various groupings of units of nuclear power 
plants with regard to the optimization of their control properties and 
integration in the power supply system. 


30019 (INIS-mf—4054, pp 137-147) Effect of changes of nuclear 
power plants characteristics on nuclear power development in Czecho- 
slovakia. Novak, S.; Rajci, T. Sep 1976. (In Slovak). 

From 25. anniversary of the Power Research Institute; 
Prague, Czechoslovakia (30 Sep 1976). 


The construction of nuclear power plants in Czechoslovakia 
is based on Soviet reactors of the WWER type. An evaluation is 
given of certain changes in the basic characteristics of the plants 
equipped with these reactors, and the effects of these changes on 
economic indices. Attention is also devoted to reliability and to the 
environmental impact of nuclear power plants. 


30020 (INIS-mf—4054, pp 165-181) Linearized dynamical model 
of WWER type reactor core for the purpose of power control synthesis 
and analysis. Stirsky, P.; Bednarik, K. Sep 1976. (In Czech). 

From 25. anniversary of the Power Research Institute; 
Prague, Czechoslovakia (30 Sep 1976). 


Temperature field dynamics in uranium fuel and in the cool- 
ant of the WWER reactor core was studied using two mathematical 
models. The temperature field in the core is in operation affected by 
three disturbances: changes in heat generation proportional to the 
neutron flux, changes in coolant flow rate, and changes in the inlet 
temperature of the coolant. A linearized approximation was used to 
assess the response to these input disturbances, of fuel and coolant 
temperatures and of their mean values. The results of the computa- 
tions are presented. 


30021 (INIS-mf—4055, pp 186-192) Present state in pro: 

the Kojetice nuclear heat and power plant. Curin, K. 1976. (In Czech). 
From Employment of heat from nuclear energy sources; 

Prague, Czechoslovakia (7 Dec 1976). 


The site selection and main characteristics are shown. The 
basic specifications of the nuclear heat source are indicated. The 
main ideas on the nuclear heating plant operation are briefly de- 
scribed and the environmental effect of the plant is indicated. Basic 
information on the construction schedule and on capital costs is 
given. 


30022 (INIS-mf—4055, pp 109-123) 250 MW condensing single- 
automatic bleeder turbine for reactor WWER 500 or WWER 1000. 
Slouf, J. (Skoda, Plzen (Czechoslovakia). Zavod Turbiny). 1976. (In 
Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


The problems of district heating are ever more acute giving 
rise to the requirement for a nuclear power and heating plant with a 
WWER type reactor. In a turbine factory several projects were 
designed for the combined heat supply of steam and water for Brno 
and Prague localities. The purpose of the studies was to find the 
maximum heat take-off to determine the type of turbine and to assess 
the possibilities of its construction. The projects were aimed at 
finding the maximum possible universal design to be feasible in 
different localities. 





3108 ENERGY RESEARCH ABSTRACTS 


30023 (INIS-mf—4093) Choice of thermel reactor systems. A 
report by the National Nuclear Corporation Limited. (National Nucle- 
ar Corp. Ltd., London (UK)). 1977. 154p. Dep. NTIS (US Sales 
Only), PC A04/MF AOl1. 

The report to the Secretary of State in Great Britain by the 
National Nuclear Corporation following their assessment of the 
three thermal reactor systems, the AGR, PWR and SGHWR type 
reactors, which was performed in order to assist in the decision on 
the choice of thermal reactors for the U.K.., is in three parts. Part I is 
an assessment of the three systems. It comprises: a description of the 
general method of assessment; a commentary in which are summar- 
ised discussions on the most important issues influencing reactor 
choice, i.e. safety, component failure, operational characteristics, 
development programme, construction programme; implications for 
the U.K. industry; costs; and reference design of each system. Part II 
consists of related questions and answers accompanied by commen- 
taries on public acceptability and views from industry. Part III 
contains some conclusions including an analysis on the implications 
of the choices open and a summary of the main features of the 
assessment. 


30024 (LA-UR—79-59) Three-dimensional two-fluid numerical 
treatment of a reactor vessel in TRAC. Liles, D.R. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 17p. 
(CONF-790402—14). Dep. NTIS, PC A02/MF AO1. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

A three-dimensional two-fluid finite difference model has 
been used in TRAC (Transient Reactor Analysis Code) to represent 
a pressurized water reactor vessel. Mesh cells may be blocked off 
completely to represent large flow obstructions such as downcomer 
walls. The hydrodynamic volumes and flow areas may also be 
reduced in order to provide a porous matrix simulation of smaller 
scale strucuture. The finite difference equations are semi-implicit so 
that stability time scales are associated with material movement and 
not wave propagation. The block matrix structure is reduced during 
the implicit pass to a single element seven stripe system which is 
easily solved iteratively. This procedure has successfully performed 
numerous simulations of both fi ll sized reactor accidents and smaller 
scale experments. It has proven to be a useful feature of the TRAC 
effort. 


30025 (NUREG—0523) Summary of operating experience with 
recirculating steam generators. Eisenhut, D.G.; Liaw, B.D.; Stros- 
nider, J. (Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). Jan 1979. 86p. Dep. NTIS, 
PC A05/MF AOl1. 

Operating problems have occurred in the steam generators of 
each of the three manufacturers of pressurized water reactor (PWR) 
nuclear steam supply systems (NSSS): Babcock and Wilcox, Com- 
bustion Engineering, and Westinghouse Electric Corporation. The 
report focuses on the problems associated with steam generators of 
the recirculation type that are designed by Westinghouse and Com- 
bustion Engineering. It identifies the operational problems observed 
to date, including the NRC staff's evaluation of such problems, and 
provides a status report summarizing the NSSS, licensee, and staff 
programs for the resolution of each problem. (Figure 1 shows the 
major types of degradation for recirculation type steam generators.) 
Information related to the cause of these problems is discussed to the 
extent that such information is known and available. It should be 
noted that a number of research efforts related to these problems are 
currently under way. Therefore, some of the causal information 
included in this summary represents our current understanding of 
each issue. For those who are not completely familiar with PWRs, 
Appendix A briefly describes the functions of the various coolant 
systems of pressurized water reactors. 


30026 (NUREG/CR—0520) Eddy-current inspection for steam- 
generator tubing program. Quarterly progress report for period ending 
September 30, 1978. Dodd, C.V.; Deeds, W.E.; McClung, R.W. (Oak 
Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 10p. (ORNL/NUREG/TM—284). Dep. NTIS, PC A02/ 
MF AOI. 

Eddy-current methods provide the best in-service inspection 
of steam generator tubing, but present techniques can produce 
ambiguity because many independent variables affect the signals. 
The current development program will use mathematical models and 
develop or modify computer programs to design optimum probes, 
instrumentation, and techniques for multifrequency, multiproperty 
examinations. Interactive calculations and experimental measure- 
ments are made with the use of modular eddy-current instrumenta- 
tion and a minicomputer. These establish the coefficients for the 
complex equations that define the values of the desired properties 
(and the attainable accuracy), despite changes in other significant 
variables. The final eddy-current instruments will contain on-board 
microcomputers for real-time data processing and interpretation. 
The computer programs for calculating the accuracy with which 
various properties can be measured indicate that the tubing wall 
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thickness and the defect size can be measured much more accurately 
than is currently required, even when other properties are varying. 
A prototype model of the modular three-frequency eddy-current 
instrument with its own internal microcomputer has been completed 
and tested. Alloy 600 tubing standards have been machined, with 
variations in diameter wall thickness, and defect size and location; 
tube support plates with various inner diameters have also been 
machined. 


30027 (NUREG/CR—0608) Size distribution of drops from con- 
tainment spray nozzles. Powers, T.B.; Reid, D.L. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jan 1979. Contract EY-76- 
C-06-1830. 55p. (PNL—2840). Dep. NTIS, PC A04/MF AO1. 

Typically PWR nuclear reactor containment vessels are 
equipped with an array of spray nozzles that would be used to 
decontaminate the vessel atmosphere in the unlikely event of a loss- 
of-coolant accident (LOCA). Since the decontamination rate is 
highly dependent upon the spray drop size, knowledge of the size 
distribution of the drops from a specified nozzle is required for 
mathematical prediction of washout rates for the radionuclides pres- 
ent in the vessle atmosphere. Spray washout rates for 1713A and 
7G3 nozzles were empirically determined in the Containment 
System Experiments (CSE). The values obtained compared reason- 
ably well with those calculated using the mathematical model. The 
mass median diameter (MMD) drop sizes of the sprays used for the 
mathematical prediction were those supplied by the manufacturers 
which were based on an early photographic method. 


30028 (ORNL/RSIC—42, pp 363-373) Use of error files in 
uncertainty analysis and data adjustment. Chestnutt, M.M. (Imperial 
College, London); McCracken, A.K.; McCracken, A.K. Feb 1979. 
From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


Some results are given from uncertainty analyses on Pressur- 
ized Water Reactor (PWR) and Fast Reactor Theoretical Bench- 
marks. Upper limit estimates of calculated quantities are shown to be 
significantly reduced by the use of ENDF/B data covariance files 
and recently published few-group covariance matrices. Some prob- 
lems in the analysis of single-material benchmark experiments are 
discussed with reference to the Winfrith iron benchmark experiment. 
Particular attention is given to the difficulty of making use of very 
extensive measurements which are likely to be a feature of this type 
of experiment. Preliminary results of an adjustment in iron are 
shown. 


30029 (TFBP-TR—286) Miniature Zircaloy-sheathed fuel rod 
cladding surface thermocouples. Progress report. Wilkins, S.C. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Dec 1978. Contract 
EY-76-C-07-1570. 41p. Dep. NTIS, PC A03/MF AO1. 

Tungsten—rhenium alloy thermocouples with 0.71-mm diam- 
eter Zircaloy sheaths have been fabricated and tested. These thermo- 
couples are intended for cladding surface temperature measurements 
on nuclear fuel rods, with the goal of minimizing the measurement 
perturbation through miniaturization of the instruments. Design and 
fabrication details and laboratory test results are included. 


30030 Hydraulic hold-down for nuclear reactor fuel. Calvin, J.N. 
(to Combustion Engineering, Inc.). US Patent 4,135,971. 23 Jan 
1979. Filed date 4 Apr 1977. 6p. 

A fuel assembly for a nuclear reactor has a pressure plate 
attached to the upper or lower end thereof. The side of the pressure 
plate adjacent the fuel elements is exposed to the ambient pressure of 
the reactor coolant. The alternate side of the pressure plate is 
exposed to a pressure from another location in the reactor, selected 
so that the pressure above the pressure plate is greater than that 
below the pressure plate. 


30031 Method for refuelling a nuclear reactor and device for 
carrying out said method. Aubert, G. (to Commissariat a l’Energie 
Atomique). US Patent 4,134,789. 16 Jan 1979. Priority date 1 Mar 
1974, France. 10p. 

Refuelling of a nuclear reactor and especially a PWR is 
carried out in the steps which consist in removing and storing the 
reactor closure head, in moving the control rods from a bottom 
position to the top position and securing the rods to the upper 
internal structure, in removing and storing the assembly constituted 
by the upper internal structure and the control rods, in replacing the 
spent fuel and in re-positioning the upper internal structure and the 
closure head. 


30032 Fuel lock down device. Bevilacqua, F.; Groves, M.D. (to 
Combustion Engineering, Inc.). US Patent 4, 134, 790. 16 Jan 1979. 
Filed date 4 Apr 1977. 8p. 

Disclosed is a lock down device for restraining a nuclear fuel 
assembly against hydraulic flow forces having cantilever leaf springs 
on the fuel assembly lower end fitting which lock into recesses in the 
fuel alignment pins located on the core support plate. 
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30033 K-1000-60/3000 steam turbine made by Leningrad Metal 
Works for nuclear power plants. Ryzhkov, V.K.; Pakhomov, V.A.; 
Nezhentsev, Yu.N.; Ogurtsov, A.P. (Turb Eng Prod Assoc of Lenin- 
grad Met Plant, USSR). Teploenergetika (Moscow); No. 6, 5-9(Jun 
1978). (In Russian). 

A close-coupled steam turbine with the capacity of 1 million 
kW for 3000 rpm, envisaged for operation in a unit with a PWR- 
1000 power reactor is described. Its specific features, principal 
characteristics and unification of its assemblies and entire cylinders 
with turbines made for operation in units burning organic fuel are 
shown. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 30113, 30115, 30187, 30419, 
30812, 30935 


30034 (BNL-NUREG—25624) Creep and fatigue properties of 
Incoloy 800H in a high-temperature gas-cooled reactor (HTGR) 
helium environment. Chow, J.G.Y.; Soo, P.; Epel, L. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
6p. (CONF-780310—3). Dep. NTIS, PC A02/MF AO1. 

From International conference on alloy 800; Petten, Nether- 
lands (14 Mar 1978). 

A mechanical test program to assess the effects of a simulated 
HTGR helium environment on the fatigue and creep properties of 
Incoloy 800H and other primary-circuit metals is described. The 
emphasis and the objectives of this work are directed toward obtain- 
ing information to assess the integrity and safety of an HTGR 
throughout its service life. The helium test environment selected for 
study contained 40 p» atm H2O, 200 » atm He, 40 pw atm CO, 10 p 
atm COs, and 20 p» atm CH. It is believed that this “wet” environ- 
ment simulates that which could exist in a steam-cycle HTGR 
containing some leaking steam-generator tubes. A recirculating 
helium loop operating at about 4 psi in which impurities can be 
maintained at a constant level, has been constructed to supply the 
desired environment for fatigue and creep testing. 


30035 (CONF-781144—17) Analytical methods for determining 
the inelastic response of prestressed concrete reactor vessels and vessel 
closures. Dodge, W.G.; Fanning, D.N. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC 
A02/MF AO1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

Numerical prediction of the limiting capacity of thick pres- 
tressed concrete structures such as multicavity PCRVs and PCRV 
closure plugs requires a constitutive model that is capable of accu- 
rately predicting the nonlinear response of concrete when subjected 
to states of high triaxial compressive stress. Four nonlinear concrete 
constitutive models have veen investigated at ORNL: the models 
contained in the 1976 and 1977 versions of the ADINA finite 
element code and the two endochronic models proposed by Z.P. 
Bazant. The paper presents comparisons between two of these 
constitutive models and published stress-strain data for various load- 
ing conditions and also comparisons of results obtained from experi- 
mental tests and finite element analyses of some typical concrete 
structures. 


30036 (GA-A—15140) Core design considerations for a large gas 
turbine HTGR. Rao, R.; Baxter, A. (General Atomic Co., San 
Diego, CA (USA)). Oct 1978. Contract EY-76-C-03-0167-046. 10p. 
(CONF-790305—1). Dep. NTIS, PC A02/MF AOI. 

From ASME gas turbine closed-cycle session; San Diego, 
CA, USA (11 Mar 1979). 

Advanced high-temperature gas-cooled reactor (HTGR) 
design concepts for energy production using gas turbine applications 
depend on cores capable of generating helium coolant outlet tem- 
peratures up to 900°C. The paper describes a preliminary analysis of 
a large HTGR [4000 MW(t)] core using a prismatic fuel with coolant 
gas core outlet temperatures of 850°C. This study provides core 
design considerations in the areas of radial fuel zoning, power 
distribution, fuel performance, fuel temperatures, and fission product 
release for a large HTGR core operating under high-temperature 
conditions. Though the work was performed on a 4000-MWi(t) core, 
all design considerations developed are equally applicable to a 3000- 
MWi(t) core. Potentials for upgrading the core performance and 
suggested improvements for implementation in future design work 
are cited. 


30037 (GA-A—15162) CSTRES. A computer program for evalu- 
ating the thermally induced interaction between helical tube bundles 
and their support plates. User's manual. Woo, H.H. (General Atomic 
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Co., San Diego, CA (USA)). Dec 1978. Contract EY-76-C-03-0167- 
065. 119p. Dep. NTIS, PC A06/MF AO1. 

The CSTRES code is a computer program for evaluating the 
thermally induced interaction between HTGR steam generator heli- 
cal tube bundles and their support plates. For simplicity, the helical 
tube bundles are modeled as a series of complete rings and the 
support plates as beams. The direct stiffness method is used to solve 
the problem. The analysis is based on linear elastic theory. The 
program is written in the FORTRAN-V language and is compiled 
for the UNIVAC 1100 computer under the EXEC 8 system. 


30038 (ORNL/TM—6399) In-pile steam oxidation of model 
HTGR fuel elements. Freid, S.H.; de Nordwall, H.J.; Malinauskas, 
A.P. (Oak Ridge National Lab., TN (USA)). Mar 1979. Contract W- 
7405-ENG-26. 64p. Dep. NTIS, PC A04/MF AO1. 

Model HTGR fuel elements were exposed to various concen- 
trations of steam while being irradiated under several sets of tem- 
perature conditions in the Oak Ridge Research Reactor. In one test, 
catalysis by iron impurities in the graphite casing of the fuel element 
caused a highly localized attack on the graphite by the steam; this 
resulted in the formation of deep pits in the casing. Furthermore, the 
iron impurities were sufficiently mobile to cause pitting attack on the 
pyrolytic carbon coatings of the fuel particles as well. The presence 
of steam induced a rapid increase in the release of gaseous fission 
products. However, the cessation of steam ingress in the primary 
system resulted in a pronounced, but correspondingly smaller, reduc- 
tion in the level of gaseous release. The incidence of fuel failure was 
greater than anticipated; however, even though the coatings of 
greater than 30% of the fuel had failed, the release of fission 
products beyond the fuel element itself was largely confined to 
iodine and the noble gases. A novel mode of fuel failure was 
observed under the rather severe conditions of the tests; this in- 
volved the attack of the pyrolytic carbon coatings on intact particles 
by uncoated fragments of uranium fuel kernel material from failed 
particles. 


30039 Spherical fuel elements made of graphite for temperature 
reactors and process for reworking it after the irradiation. Hrovat, M.; 
Becker, H.J.; Huschka, H. (to Hochtemperaturreaktor-Brennelement 
GmbH). US Patent 4,134,941. 16 Jan 1979. Priority date 14 Dec 
1973, German, Federal Republic of (F.R. Germany). 8p. 

There are provided pressed spherical fuel elements for high 
temperature reactors made of a graphite matrix with separate embed- 
ded coated fuel and fertile material particles wherein the fuel ele- 
ments comprise 3 concentric layers including a graphite nucleus or 
core which only contains fertile material particles. This graphite 
nucleus is surrounded by a graphite zone which only contains the 
fuel particles and this is encased in a shell of pure graphite, the same 
graphite material being present in all three layers. 


30040 Effect of deposition conditions on the properties of pyroly- 
tic SiC coatings for HTGR fuel particles. Stinton, D.P.; Lackey, W.J. 
(Oak Ridge National Lab., TN). Am. Ceram. Soc. Bull.; 57: No. 6, 
568-573(Jun 1978). 

Silicon carbide coatings on HTGR microsphere fuel particles 
act as a barrier to contain metallic fission products. The present SiC 
coatings were applied by the decomposition of CHsSiCls in a 13-cm- 
diameter(5-in.) fluidized-bed coating furnace. The effects of tempera- 
ture, CHsSiCls supply rate and the H2:CHsSiCls ratio on coating 
properties were studied. Deposition temperature controlled coating 
density, whole-particle crushing strength, coating efficiency and 
microstructure. Coating density and microstructure were also par- 
tially determined by the H2:CHsSiCls ratio. The results indicate that 
the rate at which high quality SiC can be deposited can be increased 
from 0.2 to 0.5 wm/min. 


30041 Decommissioning Peach Bottom Unit 1. Final report. 
Philadelphia, PA; Philadelphia Electric Co. (1978). 129p. (NP— 
23584). Philadelphia Electric Co., 2301 Market Street, Philadelphia, 
PA. 

This report documents the activities of decommissioning 
Peach Bottom 1, the first high-temperature gas-cooled reactor 
(HTGR) to operate in the United States. The report also presents the 
status of systems in the reactor facility; it will be a resource for the 
facility until such time as dismantlement and disposal of the remain- 
ing systems is carried out. A portion of this report covers the 
radiological conditions encountered and their impact on work prog- 
ress. However, one of the principal observations during the progress 
of the decommissioning was that the plant was relatively unconta- 
minated compared with a pressurized water reactor or a boiling 
water reactor. In addition, the piping and systems were relatively 
easy to remove and dispose of. 


30042 Development of Co-free Ni-base superalloy for HTGR. 
Hosoi, Y.; Shinoda, N.; Tsuchida, Y.; Sakakibara, M. (Nippon Steel 
Corp., Kawasaki, Japan). pp 67-76 of Superalloys: metallurgy and 
manufacture. Kear, B.H.; Muzyka, D.R.; Tien, J.K.; Wlodek, S.T. 
(eds.). Baton Rouge, LA; Claitor’s Publishing Division (1976). 
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From 3. symposium on superalloys; Seven Springs, PA, USA 
(12 Sep 1976). 

A study has been made of the development of a new solution 
strengthening type Co-free Ni-base superalloy which can be used for 
heat exchanger tube in high temperature helium gas cooled reactor. 
The effects of Cr, W, and Mo as solution strengthening elements for 
austenite matrix and of Y and Zr as grainboundary affecting ele- 
ments on the creep rupture strength and on the microstructure of Ni- 
base superalloys have been investigated. As for the matrix composi- 
tion, 18%Cr—15%W—0.5%Mo—Ni is found to be optimum. Creep 
rupture strength of 7 alloy is improved by the addition of proper 
amounts of Y and Zr. The maximum creep rupture strength is 
obtained when S/sub Y/ (= ({S] + 2[0))/00. 5{Y] + 0.1[Zr])) is 
nearly 1. The alloy composition is determined as follows: 18%Cr— 
1S%W—0.5% Mo—0.02% Y —0.02% Zr—0.05% Al—0.2% Ti—Ni. 
The creep rupture strength of this alloy in helium environment 
simulated in HTGR is comparable with that in air at 1000°C at 3.5 
kg/mm? 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 30860 


30043 Fracture behaviour of zirconium alloy pressure tubes for 
Canadian nuclear power reactors. Langford, W.J.; Mooder, L.E.J. 
(AECL, Chalk River Nucl Lab, Ont). Jnt. J. Pressure Vessels Piping; 
6: No. 4, 275-310(Jul 1978). 

The fracture behavior of zirconium alloy pressure tubes was 
measured using internally pressurized specimens containing artificial 
flaws and three-point bend specimens loaded in impact. Critical 
crack lengths pertinent to reactor operating conditions exceed fifteen 
times tube wall thickness and are large enough to claim ‘leak-before- 
break’ as a realistic safety criterion. Fracture modes during crack 
extension are discussed; these are influenced by temperature and 
hydrogen but are always ductile at reactor operating temperatures 
(>513 K). Relevant aspects of delayed hydrogen cracking are 
discussed: effects are highly localized at stress concentrations and 
will not affect conclusions about tube fracture behavior. 26 refs. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 29490, 30028, 30113, 30147, 
30165, 30198, 30200, 30213, 30225, 30226, 30228, 30229, 30230, 
30231, 30285, 30392, 30812, 30814, 30857, 30900, 30925, 31352 


30044 (ANL—78-70, pp 74-88) LMFBR and GCFR support 
work, Aug 1978. 
In Chemical Engineering Division research highlights, 1977. 
Information is presented concerning reactor safety and physi- 
cal property studies; sodium technology; and fuels and materials 
chemistry. 


30045 (ANL-CT—79-11) Software development for the Mixing 
Components Test Facility. Bobis, J.P.; Colwell, W.S. (Argonne Na- 
— Lab., IL (USA)). Nov 1978. Contract W-31-109-ENG-38. 71p. 
AT. 


The first set of software was developed and performance 
tested for the 16 bit minicomputer system at the Mixing Components 
Test Facility. The software developed for the analog/digital con- 
verter allows 32 channels of analog signals to be scanned in less than 
4 ms with a minimum scan interval of 20 ms. For the analysis of the 
data in the time domain additional software was developed that 
calculated the mean, rms, maximum and minimum signal levels, and 
listed instantaneous values of chosen signals. To assist in determining 
the frequency associated with a temperature fluctuation, software 
was generated and tested successfully to measure the signal power 
spectral density and autocorrelation. For two temperature signals 
that can be related by a time delay the autocorrelation software was 
extended to operate in a cross correlation mode. The time and 
frequency domain analysis was supplemented with analysis in the 
amplitude domain when software was completed for determining 
signal probability density histograms. All software was evaluated 
and proven to be correct with the use of benchmark analytic 
functions and by measuring the analog signal with hardware that 
included rms-mean voltmeters, storage oscilloscopes, and spectrum 
analyzers. 


30046 (CEGB/RD/B/N—4334) Removal of radioactive prod- 
ucts from liquid metal coolants of LMFBRs under normal operation. 
Hooper, A.J. (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). Aug 1978. 22p. Dep. NTIS (US Sales 
Only), PC A02/MF AOI. 


ERA VOL. 4, NO. 11 


The levels of activity which will accumulate on components 
in the primary circuit of a liquid metal cooled fast breeder reactor as 
a result of deposition of activated corrosion products, fission prod- 
ucts, and fuel particles from the liquid metal coolant must be 
minimized to facilitate maintenance and decontamination proce- 
dures. The information available in the open literature up to the end 
of 1977 relating to removal of radioactive products from the liquid 
metal coolants of LMFBRs and to the mechanisms of deposition of 
these species is reviewed. Particular emphasis is placed on informa- 
tion emanating from operating LMFBRs. 


30047 (CONF-790306—5) Performance of EBR-II MARK-II 
metallic driver fuel up to 675°C. Einziger, R.E. (Argonne National 
Lab., IL (USA)). Mar 1979. Contract W-31-109-ENG-38. 17p. Dep. 
NTIS, PC A02/MF AO1. 

From International conference on fast breeder reactor per- 
formance; Monterey, CA, USA (5 Mar 1979). 

The performance of EBR-2 Mark-II fuel at 675°C is signifi- 
cantly different from that at 590°C. Despite the differences, the 
elements were all successfully irradiated to 8 at. % burnup before 
being removed from the reactor unbreached. Some of the more 
significant differences in performance at the higher temperatures are 
(1) The fuel-element cladding showed a double-peaking strain pro- 
file, with enhanced swelling and creep due to extensive carbide 
precipitation, an FCCI enhanced fission gas stress, or FCMI. (2) The 
FCCI zone in the fuel was cracked and represented 25% of the 
cladding thickness. This zone was substantially larger than observed 
at 590°C. (3) The fuel pin lifted 12 mm to the restrainer dimple, so 
some type of restrainer may be necessary in future designs. A 
restrainer had previously been deemed unnecessary based on irradia- 
tions at 590°C. (4) The fission-gas release is less at a fuel-centerline 
temperature of 720°C compared at 650°C. This difference is primar- 
ily due to the upper third of the element having very little open 
porosity. Owing to the lack of bnd sodium infiltration into the fuel at 
the higher temperature, the fission gas pressure is the same at both 
temperatures. 


30048 (ESG-DOE— 13262) Cover gas seal components and reac- 
tor components: fuel handling. Quarterly technical progress report, 
October—December 1978. Steele, O.P. III; Horton, P.H. (Rockwell 
International Corp., Canoga Park, CA (USA)). 1 Feb 1979. Contract 
EY-76-C-03-0824-011. 15Sp. AT. 

Progress is summarized in work to develop and demonstrate 
the performance of commercial and custom-designed head region 
cavity seals for LMFBR reactors, to develop and evaluate advanced 
seal concepts capable of achieving improvement in radioactive gas 
containment and seal temperature-life capabilities, and to establish 
operational safety margins for head region seals for nominal and 
extraordinary LMFBR plant conditions. During FY 1979, the major 
effort will be directed toward fabricating and performance testing 
two concepts for flexing metal dynamic seals as alternate concepts to 
inflatable elastomer seals. 


30049 (GA-A—15175) Modeling of isotopic fission gas release in 
the GCFR vented fuel rod. Chang, K.H.; Labar, M.P.; Campana, R.J. 
(General Atomic Co., San Diego, CA (USA)). Oct 1978. Contract 
EY-76-C-03-0167-023. 12p. (CONF-790306—2). Dep. NTIS, PC 
A02/MF AO1. 

From International conference on fast breeder reactor per- 
formance; Monterey, CA, USA (5 Mar 1979). 

An analytical model has been developed to permit the calcu- 
lation of the isotopic fission gas release from the fuel of an operating 
fuel rod. The method consists of an isotopic fission gas release 
subroutine, GAREL, based on the diffusion of single gas atoms in a 
spherical fuel particle as developed by Booth and a fuel rod thermo- 
mechanical performance analysis, LIFE-3. The GAREL diffusion 
calculations require a fuel temperature distribution which is supplied 
by the LIFE-3 analysis. A summary of the GAREL analysis method 
and the calibration of the method using data from an irradiation 
experiment is presented. 


30050 (GA-A—15176) Fuel-cladding mechanical interaction in 
irradiated GCFR mixed-oxide fuel rods. Chang, K.H.; Labar, M.P. 
(General Atomic Co., San Diego, CA (USA)). Oct 1978. Contract 
EY-76-C-03-0167-023. 10p. (CONF-790306—1). Dep. NTIS, PC 
A02/MF AOl1. 

From International conference on fast breeder reactor per- 
formance; Monterey, CA, USA (5 Mar 1979). 

The Gas-Cooled Fast Breeder Reactor (GCFR) concept em- 
ploys high-pressure (approximately 8.6 MPa) helium as the primary 
coolant. Among the unique characteristics of the GCFR fuel is the 
use of fuel rods which have roughened outside surfaces to enhance 
heat transfer and a system for pressure equalizing and venting the 
fuel rods. The irradiation test program for the GCFR fuel focuses on 
the evaluation of the unique parameters and features. One of the first 
of the test programs to complete irradiation was the F-1 experiment. 
The F-1 experiment, irradiated in EBR-II, consisted of 13 rods 
having prototypical geometry; one of the rods attained a burnup of 
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14 at. %. The primary distinguishing characteristics of the F-1 rods 
are that they were operated at relatively high cladding temperatures 
(to 760°C) and relatively low internal rod pressures (maximum of 
4.14 MPa). The F-1 cladding temperatures were designed to be 
characteristic of GCFR cladding temperatures (design hot spot 
temperature limit of 700°C for normal events), and the rod internal 
pressures were maintained low to partially simulate the effect of the 
pressure equalization system. The combination of high cladding 
temperatures and low internal pressures in the F-1 rods provides 
insight into the performance characteristics of the GCFR fuel 
design. Information relevant to fast breeder reactor oxide fuels in 
general is also provided. The fuel rod-cladding mechanical behavior 
for the unique conditions in the F-1 rods, particularly with regard to 
fuel-cladding mechanical interaction (FCMI), is the subject of the 
paper. The analyses were carried out by means of the LIFE-3 
computer program. Consequently, the calculated results when com- 
pared with the experimental data provide an additional verification 
of the LIFE-3 mechanical models employed in the high cladding 
temperature range. 


30051 (GEFR—00361) Development of sodium—water reaction 
pressure release rupture discs for the Clinch River Breeder Reactor 
Plant. Reynolds, R.G. (General Electric Co., Sunnyvale, CA (USA). 
Advanced Reactor Systems Dept.). Jul 1978. Contract EY-76-C-03- 
0893-030. 91p. AT. 

The report documents the requirements for the development 
of the CRBRP main duplex rupture disc assemblies, to describe how 
design and testing of the assemblies met the requirements and to list 
those future activities necessary to completely fulfill the require- 
ments. Included in the report is a description of the rupture disc 
manufacturing process. Results from single rupture disc tests run to 
data are interpreted to estimate the performance of the duplex discs 
to be used in CRBRP. 


30052 (GEFR—00386) Vented assembly core development pro- 
gram, FY-78. Dubberley, A.E. (General Electric Co., Sunnyvale, CA 
(USA). Advanced Reactor Systems Dept.). Sep 1978. Contract EY- 
76-C-03-0893-031. 273p. AT. 

The purpose of the Advanced LMFBR Core Design Program 
is to identify and evaluate core design trade-off issues for commer- 
cial-sized LMFBRs and to determine specific mechanical design 
options which lead to improved economic and nuclear performance. 
Scoping studies are used to define high priority advanced core 


design options. Detailed assessments of the high priority options 
covering economic, neutronic, thermal/hydraulic and mechanical 
performance then quantify attractive cost/benefit opportunities and 
identify significant potential problems. The objective of the FY-77, 
78 and 79 vented core activities is the detailed assessment of vented 
core characteristics. 


30053 (GEFR—00390) Fuel pin fission gas plenum location 
study. Dubberley, A.E. (General Electric Co., Sunnyvale, CA 
(USA). Advanced Reactor Systems Dept.). Sep 1978. Contract EY- 
76-C-03-0893-031. 201p. AT. 

The purpose of this study is to evaluate the interrelated 
effects of plenum design changes and the tradeoffs that are possible 
at the reactor system level: the reactor system economics, the core 
mechanics, and the reactor system safety. Reactor system economics 
are addressed by comparative evaluations of COROPT optimized 
900 MWe loop LMFBR designs with upper plena, lower plena, and 
split plena (both upper and lower, simultaneously). To evaluate the 
effects of advanced core design features on the plenum tradeoff 
issues, advanced (partial wireless) wire-wrapped bundles, staggered 
grid spaced bundles, vented assemblies and advanced material (D57) 
assemblies are also considered along with the reference, straight- 
start, wire-wrapped bundle in unvented assemblies. Brief descrip- 
tions of these advanced features are included. 


30054 (GEFR—00397) Development of backup refueling meth- 
ods. Fox, J.N. (General Electric Co., Sunnyvale, CA (USA). Ad- 
vanced Reactor Systems Dept.). Sep 1978. Contract EY-76-C-03- 
0893-031. 161p. AT. 

The influence of long-term irradiation-induced material prop- 
erty effects, coupled with the complexity of analyzing a three- 
dimensional array of parallel core assemblies with small gaps at the 
load pad planes, make it extremely difficult to predict accurately the 
load pad normal forces and ultimately the force required to with- 
draw or insert an LMFBR core assembly at refueling. The accuracy 
of such load predictions is also subject to the uncertainties in the 
operational environment (flux and temperature distribution), creep 
and swelling correlations, and the uncertainties of pad-to-pad and 
nozzle-to-receptacle friction coefficients. Hence, it is not unreason- 
able to expect that actual withdrawal loads will exceed core assem- 
bly withdrawal force design limits. Therefore it is important to 
develop backup refueling method that can reduce core assembly 
withdrawal or insertion loads to acceptable levels during the refuel- 
ing process. These methods provide a secondary or backup means 
for completing assembly refueling without damage to neighboring 
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assemblies or the core assembly receptacles. The backup refueling 
methods activity has included proof-of-principle testing, develop- 
ment of backup refueling devices, and the development of backup 
refueling procedures. Each of these efforts is described in the report. 


30055 (HEDL-SA—1522) Oxygen transport limitations in using 
getters to control fuel cladding chemical interaction. Wilson, C.N. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 17 
Nov 1978. Contract EY-76-C-14-2170. 15p. (CONF-790111—3). 
Dep. NTIS, PC A02/MF AO1. 

From International symposium on thermodynamics of nuclear 
materials; Julich, F.R. Germany (29 Jan 1979). 

A series of stainless steel clad Puo 25Uo 7sO0/sub 2-x/ fuel pins 
was irradiated in EBR-II to assess placement and oxygen transport 
limitations using oxygen buffer/getter materials (getters) in LMFBR 
fuel pins to inhibit fuel-cladding chemical interaction (FCCI). Effie- 
citve FCCI inhibition required adequate axial dispersal of the getter 
over the fuel column length. The limiting factor in getter placement 
was axial oxygen transport from the fuel to axially-isolated getters. 
The primary axial oxygen transport mode was concluded to be 
diffusion of oxygen through the fuel. Gas phase axial oxygen trans- 
port is most likely not significant at A anti Goz values less than the 
threshold for cladding oxidation. 


30056 (HEDL-TME—78-91) Sodium _ technology. 
report, April—June 1978. Atwood, J.M. (comp.). (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Jan 1979. Con- 
tract EY-76-C-14-2170. 81p. AT. 

The report presents a quarterly summary of progress made at 
Westinghouse Hanford Company in the areas of radioactivity con- 
trol technology and sodium systems technology. 


30057 (IWGFR—23) Sodium removal and decontamination. (In- 
ternational Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors). Aug 1978. 214p. (CONF- 
780232—). Dep. NTIS (US Sales Only), PC A10/MF AOl. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 

Separate abstracts are included for each of the papers present- 
ed concerning sodium removal and decontamination. 


30058 (IWGFR—23, pp 1-7) Status of sodium removal and 
component decontamination teechnology in the SNR program. Hau- 
bold, W. (INTERATOM, Bergisch Gladbach, Germany); Smit, 
C.C.; Stade, K.C. Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


The experience with sodium removal and component decon- 
tamination processes within thee framework of the SNR project is 
discussed. The moist nitrogen process has been successfully applied 
to remove sodium from all 66 fuel elements of the KNK I core. 
Progress has been obtained in removing sodium from fuel elements 
and large components by vacuum distillation. Areas where future 
development is required are identified. 


30059 (IWGFR—23, pp 8-12) TNO experience on sodium clean- 
ing of large plant components by vacuum distillation. Smit, C.C. 
(Sodium Component Test Facility, Hengeelo, Netherlands). Aug 
1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


The Intermediate Heat Exchanger and Steam generators de- 
veloped within the framework of the SNR-program are being tested 
in the 50 MW Test facility at Hengelo, The Netherlands. The facility 
was designed and built by Neratoom, and is operated by TNO, the 
Dutch Organization for Applied Scientific Research. Sodium tech- 
nology work is done in close cooperation with Neratoom and with 
TNO-laboratories at Apeldoorn, where several smaller sodium rigs 
and other facilities are available. Some work has been done to 
develop reliable vacuum distillation procedures for large compo- 
nents, based on the cleaning experience with small plant compo- 
nents. The results of these procedures applied to large plant compo- 
nents are reported in this paper. 


30060 (IWGFR—23, pp 13-17) Corrosion and cleaning aspects 
of sodium side crevices in components of LMFBR’s. Chirer, E.G. 
(Metals Research Inst. TNO, Apeldoorn, Netherlands). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


The aims of the investigations are: determination of the corro- 
sive aspects of high concentration of caustic reaction products of 
sodium in crevices on the structural materials of the component; and 
comparison of the effectiveness of different cleaning procedures with 
respect to removal of sodium from crevices, e.g., water, steam, 
alcohol cleaning, vacuum distillation. Materials investigated are the 
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Cr—Mo steels 2-1/4 Cr 1 Mo stablized with Nb, 9 Cr 1 Mo, 12 Cr 1 
Mo and the austenitic stainless steel AISI 304. The experiments are 
performed either on tubular specimens, consisting of two concentric 
tubes with crevices varying from a press fit to a positive clearance of 
behav 0.05 mm, or on prestressed flat specimen. To observe the 

avior of welded joints the specimens are provided with a weld 
seam 


30061 (IWGFR—23, pp 30-37) Experience with cleaning of 
sodium-wetted components and decontamination at Nuclear Research 
Centre Karlsruhe. Menzenhauer, P.; Borgstedt, U.; Stamm, H.H.; 
Dippel, T.; Kunze, S.; Hentschel, D. (Kernforschungszentrum, 
Karlsruhe, Germany). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Within the framework of the Fast Breeder project various 
institutes of the Karlsruhe Nuclear Research Center operate sodium 
loops for corrosion studies and component tests under sodium. The 
operation of these loops has led to extensive experience in cleaning 
sodium-wetted components. This experience related to the alcohol 
method, the removal of sodium by melting, storage in air, and to 
cleaning by means of steam. Deposition samples from radioactive 
sodium loops were used for decontamination experiments employing 
various decontaminating agents. The department concerned with the 
treatment of radioactive waste studied the use of molten salts and 
paste type cleansers for components unsuitable for mechanical de- 
contamiation, primarily with the objective to reduce the amount of 
radioactive waste. 


30062 (IWGFR—23, pp 38-42) Sodium removal of fuel elements 
by vacuum distillation. Buescher, E.; Haubold, W.; Jansing, W.; 
Kirchner, G. (INTERATOM, Bergisch Gladbach, Germany). Aug 
1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Cleaning of sodium-wetted core components can be per- 
formed by using either lead, moist nitrogen, or alcohol. The advan- 
tages of these methods for cleaning fuel element without causing 
damage are well known. The disadvantage is that large amounts of 
radioactive liquids are formed during handling in the latter two 
cases. A new method to clean components is described. The main 
idea is to remove all liquid metal from the core components within a 
comparatively short period of time. Fuel elements removed from the 
reactor must be cooled because of high decay heat release. To date, 
vacuum distillation of fuel elements has not yet been applied. 


30063 (IWGFR—23, pp 42-46) INTERATOM experience of 
cleaning sodium-wetted components. Haubold, W. (INTERATOM, 
Bergisch Gladbach, Germany). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


INTERATOM has been concerned since 1967 with the de- 
velopment, testing, and application of methods to clean sodium- 
wetted components by moist nitrogen, vacuum distillation or alco- 
hol. The three cleaning methods mentioned above are practised at 
present, too, with minor modifications, by INTERATOM with 
methods of sodium removal since 1973 are summarized. 


30064 (IWGFR—23, pp 47-50) Contribution to the characteriza- 
tion of radioactive surfaces after sodium corrosion. Menken, G.; Holl, 
M. (INTERATOM, Bergisch Gladbach, Germany). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Since 1972 INTERATOM is performing sodium mass and 
activity transfer investigations in a SNR-corrosion mockup loop 
which allows to study the transport of activated corrosion products 
in the primary heat transfer system of a sodium cooled reactor. The 
loop simulates the temperature and flow conditions and the materials 
combination of the SNR 300. The mass transfer examinations were 
aimed at the determination of the linear corrosion and deposition 
rates; the selective corrosion of the alloying elements; and the 
transfer of activated corrosion products. 


30065 (IWGFR—23, pp 50-53) Short review of sodium removal 
experience in PNC. Kamei, M.; Mukaibo, R. (Oarai Engineering 
Centre, Tokyo, Japan). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Since the establishment of the Power Reactor and Nuclear 
Fuel Development Corporation (PNC), various research work and 
development have been carried out for the development of sodium 
cooled fast breeder reactors. Most of the works, especially those 
related to large scale faciltiees are done at the O-arai Engineering 
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Center (OEC) of the PNC. Sodium removal from components or 
assemblies has been an area with much concern from the beginning 
of these works. Among the conventional metods, removal by steam, 
water, alcohol and vacuumization at high temperatures have been 
done. In Joyo, the experimental fast breeder reactor which reached 
initial criticality on April, 1977, sodium removal from the grapples 
of the fuel handling facility and the fuel assemblies which come out 
of the reactor are done as routinee work during refueling. 


(IWGFR—23, pp 100-107) Parameter survey on the satu- 
ration boiling proceess for crevice sodium removal. Kamei, M.; Kanbe, 
M.; Nakamura, K.; Fukada, T.; Ishii, Y.; Saito, R.; Mimoto, Y. 
(Oarai Engineeering Centre, Tokyo, Japan). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


It was found out from the experiences that sodium removal 
from small crevices by conventional method was difficult. And, in 
order to improve the operation, a saturation boiling process was 
applied and experiments using test pieces have started. Since the 
purpose of this process is to remove final remaining deposits, bulk 
sodium removal must be done before. The saturation boiling process 
is a modification of the water charging process. When water is 
charged into the process cell or tank, the pressure inside is adjusted 
so that boiling of the water is initiated. The formation of hydro-oxide 
membranes at the surface of the sodium prevents further reaction 
between sodium and water. Results have been obtained from test 
pieces of bolts and crevices of flat plates and cylinders. 


30067 (IWGFR—23, pp 108-123) UK fast reactor components: 
sodium removal decontamination and requalification. Donaldson, 
D.M. (UKAEA, Risley, England); Bray, J.A.; Newson, I.H. Aug 
1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Over the past two decades extensive experience on sodium 
removal techniques has been gained at the UKAEA’s Dounreay 
Nuclear Establishment from both the Dounreay Fast Reactor (DFR) 
and the Prototype Fast Reactor (PFR). This experience has created 
confidence that complex components can be cleaned of sodium, 
maintenance or repair operations carried out, and the components 
successfully re-used. This past and continuing experinece is being 
used in forming the basis of the plant to be provided for sodium 
removal, decontamination and requalification of components in the 
UK’s future commercial fast reactors. 


30068 (IWGFR—23, pp 124-138) Progress in development and 
application of methods of washing and decontamination of objects in 
contact with sodium. Msika, D.; Lafon, A. (Centre de Cadarache, 
Saint-Paul-lez-Durance, France). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


In the technology of liquid sodium cooled fast reactors, the 
necessary processes for washing and decontamination have been 
demonstrated. For sodium removal, different solutions have been 
considered and tested in France. The study have been progressively 
oriented toward defining a process using a fine dispersion of water in 
a gas (atomization). The results obtained by that method on non- 
radioactive components were satisfactory insofar as the efficiency 
and safety of the operation was concerned. The purpose of decon- 
taminating components from the reactor primary circuits is to reduce 
the level of surface activity to a level compatible with personnel 
access without biological shielding. 


30069 (IWGFR—23, pp 139-145) Cleaning of small components 
of complex geometry by means of the soium—alcohol reaction. de 
Luca, B.; Grasso, C.; Spadoni, M. (CSN, Rome, Italy). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


The results of some experiments on the vacuum reaction 
between butylcellosolve and soium, contained in small diameter 
capillaries, are reported. The effects on the cleaning rate of the 
temperature, amount of solvent, diameter and position of the capil- 
laries are analyzed. The facility, used for the cleaning of small 
components of complex geometry, is described. 


30070 (IWGFR—23, pp 145-151) Sodium c ts cleaning 
status in the Italian fast reactor program. de Luca, B. (CSN, Rome, 
Italy); Labanti, V.; Mennucci, M. Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 





__ As a consequence of the Italian Fast Reactor Development, 
mainly aimed to the PEC project and to the participation in the 
French Superpehnix project, it is of increasing importance to set up 
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a reliable method of sodium removal for specific reactor components 
and related test loops. So far the problem has been faced only in few 
occasions and in any case without contamination. 


30071 (IWGFR—23, pp 151-153) Summary of sodium removal 
and decontamination programs in the USA. Steele, O.P. (Rockwell 
International, Canoga Park, CA); Brehm, W.F. Aug 1978 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


The goals of the United States Department of Energy sodium 
removal and decontamination programs are: (1) to identify plant 
requirements and develop safe effective processes for sodium remov- 
al, both for experimental facilties and for reactor components; (2) to 
develop effective decontamination processees for removing deposit- 
ed radioactivity; (3) to establish and put into use a set of workable 
criteria for equalification and return to service of components after 
sodium removal and decontamination; (4) to design, build and oper- 
ate facilities in which to perform the sodium removal and decontami- 
nation operations. A summary of progress toward each of these 
goals is presented. 


30072 (IWGFR—23, pp 157-164) Characteriztion of corrosion 
product deposits in sodium systems. Colburn, R.P. (Hanford Engi- 
neering Development Lab., Richland, WA). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


The characterization of mass transfer deposits on the contain- 
ment surface of sodium systems is an essential step in the develop- 
ment of LMFBR decontamination processes. The surfaces of a 
sodium test faciltiy used to study radioactive mass transport were 
examined to determine the chemical and physical nature of the 
deposits. The examination showed two fundamentally different prob- 
lems will occur in the hot and cold leg regions of an LMFBR heat 
transport system. In the hot leg ®Co, **Co and **Mn will diffuse 
into the base metal and decontamination may require the removal of 
several microns of the base metal. In the cold leg **Mn will be the 
dominant radionuclide. 


30073 (IWGFR—23, pp 164-173) Development of acidic process- 
es for decontaminating LMFBR components. Hill, E.F. (Rockwell 
International, Canoga Park, CA); Colburn, R.P.; Lutton, J.M.; 
Maffei, H.P. 1977. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


The objective of the DOE decontamination program is to 
develop a well-characterized chemical decontamination process for 
application to LMFBR primary system components that subsequent- 
ly permits contact maintenance and allows requalification of the 
components for reuse in reactors. The subtasks of deposit character- 
ization, development of requalification and process acceptance crite- 
ria, development of process evaluation techniques and studies which 
led to a new acidic proceess for decontaminating 304 stainless steel 
hot leg components are described. 


30074 (IWGFR—23, pp 173-181) Non-aqueous removal of 
sodium from reactor components. Welch, F.H.; Steele, O.P. (Rock- 
well International, Canoga Park, CA). 1977. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Reactor components from sodium-cooled sytems, whether 
radioactive or not, must have the sodium removed before they can 
be safety handled for (1) disposal, (2) examination and test, or (3) 
decontamination, repair, and requalification. In the latter two cases, 
the sodium must be removed in a manner which will not harm the 
component, and pevent future use. Two methods for sodium remov- 
al using non-aqueous techniques have been studied extensively in the 
USA in the past few years: the alcohol process, which uses a fully 
denatured ethanol to react away the sodium; and the evaporative 
process, which uses heat and vacuum to evaporate the sodium from 
the component. 


30075 (IWGFR—23, pp 195-203) Expereince of cleaning and 
decontamination of the BN-350 reactor components. Vasilenko, K.T.; 
Kochetkov, L.A.; Arkhipov, V.M.; Baklushin, R.P.; Gorlov, A.L; 
Kiseeelev, G.V.; Rezinkin, P.S.; Samarkin, A.A.; Tverdovski, N.D 
1977. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


In the course of start-up, adjustment and operation of the BN- 
350 reactor there arose a need for cleaning from sodium and decon- 
tamination of primary and secondary equipment components. Design 
schemes of the systems provided for this purposeee as well as those 
specially designed for cleaning of steam generator evaporators are 
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considered. Technological processes of cleaning and decontamina- 
tion for some reactor components (removabble parts of circulating 
pumps, evaporators, valves) are described, the results are presented. 


30076 (LA—7621-MS) Feasibility of Zircaloy as a fuel clad and 
structural material in an LAFR-LWR. Parkin, D.M. (Los Alamos 
Scientific Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 
10p. Dep. NTIS, PC A02/MF AO1. 

A preliminary analysis of the radiation environment in a 
Linear Accelerator Fuel Regenerator (LAFR) has been made. The 
response of Zircaloy to this environment in combination with that in 
a Light Water Reactor (LWR) has been projected. It is concluded 
that the response to irradiation of Zircaloy in a combined LAFR- 
LWR cycle will lead to a more deleterious change of properties than 
for an equivalent LWR exposure. 


30077 (LA- UR—78- 2932) Irradiation performance of helium- 
bonded uranium ium carbide fuel elements. Latimer, T.W.; 
Petty, R.L.; Kerrisk, J. F.; DeMuth, N.S.; Levine, P.J.; Boltax, A 
(Los ‘Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 12p. (CONF-790306—3). Dep. NTIS, PC A02/MF AOl. 

From International conference on fast breeder reactor per- 
formance; Monterey, CA, USA (5 Mar 1979). 

The current irradiation program of helium-bonded uranium— 
plutonium carbide elements is achieving its original goals. By August 
1978, 15 of the original 171 helium-bonded elements had reached 
their goal burnups including one that had reached the highest 
burnup of any uranium—plutonium carbide element in the U.S.— 
12.4 at.%. A total of 66 elements had attained burnups over 8 at.%. 
Only one cladding breach had been identified at that time. In 
addition, the systematic and coordinated approach to the current 
steady-state irradiation tests is yielding much needed information on 
the behavior of helium-bonded carbide fuel elements that was not 
available from the screening tests (1965 to 1974). The use of hyper- 
stoichiometric (U,Pu)C containing ~ 10 vol% (U,Pu)2Cs appears to 
combine lower swelling with only a slightly greater tendency to 
carburize the cladding than single-phase (U,Pu)C. The selected 
designs are providing data on the relationship between the experi- 
mental parameters of fuel density, fuel-cladding gap size, and clad- 
ding type and various fuel-cladding mechanical interaction mecha- 
nisms. 


30078 (LA- UR—78- 2933) Design and performance of sodium- 

i carbide fuel elements. Kerrisk, J.F.; 
DeMuth, N. S.; Petty, R.L.; Latimer, T.W.; Vitti, J.A.; Jones, L.J. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 13p. (CONF-790306—4). Dep. NTIS, PC A02/MF AOl1. 

From International conference on fast breeder reactor per- 
formance; Monterey, CA, USA (5 Mar 1979). 

Recent results from irradiation tests indicate that sodium- 
bonded elements provide a practical advanced fuel element design 
for use in LMFBRs. Shroud tubes have effectively controlled fuel- 
cladding mechanical interaction; thicker and stronger claddings have 
also been effective in this respect. Burnups to 11 at.% have been 
achieved under typical operating conditions. A hetrogeneous core 
with a breeding ratio of 1.55 and a compound system doubling time 
of less than 13 years has been designed using these element designs. 


30079 (NEDM—14153) Test results, long-term endurance test 
conditions, and sensitivity parameters for the DNB effects test. Wolf, 
S.; Holmes, D.H. (General Electric Co., Sunnyvale, CA (USA). Fast 
Breeder Reactor Dept.). 8 Jun 1976. Contract EY-76-C-03-0893. 29p. 
AT. 








Results of an evaluation of selected thermal/hydraulic data 
from the DNB Effects Test and analysis leading to a definition of 
thermal/hydraulic conditions for the long-term endurance test to 
simulate the worst CHF confition occurring in CRBRP are reported. 
Analysis of data is based on THAN, a GE-developed data-reduction 
computer code. Specific results from THAN include a CHF quality 
correlation and a tube wall conductivity correlation for conditions 
corresponding to the long-term endurance test. The final long-term 
endurance test conditions are based on steam generator performance 
evaluation with the computer codes STMSYS and STMGEN uiiliz- 
ing the experimentally determined correlations from THAN. Sensi- 
tivity parameters for deviations from the nominal conditions corre- 
sponding to CHF location, Z/sub c/, and temperature oscillation, 
A(AT)/sub c/, are also reported. 


30080 (NUREG—0330(Vol.3)(No.1)) Status summary report 
advanced reactor safety research. Buff book 2. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research). 27 Feb 1979. 85p. Nuclear Regulatory Commission, 
Washington, DC. 

Information for monitoring and controlling the progress of 
safety research projects associated with the breeder reactor program 
is presented. Data is utilized pertaining to project schedules, cost, 
and status which have been integrated into a network-based manage- 
ment information system. As part of this system's initial develop- 
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ment, information has been collected and analyzed from the Ar- 
gonne National Laboratory, Brookhaven National Laboratory, Bat- 
telle Columbus Laboratories, Sandia Laboratories, several universi- 
ties, and the RES staff. Cost information has been coordinated with 
the Controller's Office. 


30081 (ORNL—5490) Nondestructive Testing Development Pro- 
gram. Quarterly progress report for period ending September 30, 1978. 
Hill, M.R. (Oak Ridge National Lab., TN (USA)). Dec 1978. Con- 
tract W-7405-ENG-26. 114p. AT. 

Results of NDT development programs sponsored by the 
Division of Reactor Research and Technology at Argonne National 
Laboratory, GE, Hanford Engineering Development Laboratory, 
and Oak Ridge National Laboratory are presented. Argonne’s pro- 
gram consists of ultrasonic in-service inspection for the EBR-2 steam 
generators reliable examination techniques for coarse-grain SS espe- 
cially welds, neutron laminagraphy tests on fuel assemblies, and 
ultrasonic wall thickness measurement in grooved tubes. GE reports 
on in-service inspection of the few tube test module and transition 
joints. Hanford describes radiographic eddy current, ultrasonic and 
hybrid methods and equipment. ORNL describes NDT for steam 
generators for the breeder reactor program, transition joints in pipes, 
and NDT development. (FS) 


30082 (ORNL/RSIC—42, pp 251-279) Sensitivity theory for 
reactor thermal-hydraulics problems. Oblow, E.M. (Oak Ridge Na- 
tional Lab., Oak Ridge, TN). Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


A sensitivity theory based on reactor physics experience was 
successfully developed for a reactor thermal-hydraulics problem. 
The new theory is derived for the case of non-linear, transient heat 
and mass transfer in a typical reactor subassembly. Suitable adjoint 
equations for heat and fluid flow are presented along with methods 
for deriving the sources and boundary and final conditions for these 
equations. Expressions for the sensitivity of any integral temperature 
response to problem input data are also presented. The theory is 
applied to a sample problem describing the steady-state thermal- 
hydraulic conditions in a CRBR fuel channel. For this case, sensitiv- 
ity coefficients are derived for several thermal response functions 
(i.e. peak clad and peak fuel temperature) for all physical input data 
(i.e. the heat transfer coefficient, thermal conductivities, etc.). A 
k fuel temperature 


typical uncertainty analysis for peak clad and 
was also performed using uncertainty information about the pliysical 
data. Conclusions are drawn about the applicability of this approach 
to more general problems and the procedures for its implementation 
in conjunction with large safety or thermal-hydraulics codes are 
outlined. The method is also compared with currently used response 
surface techniques. 


30083 (ORNL/TM—6415) Development status and potential 
program for development of proliferation-resistant = reac- 
tors. Engel, J.R.; Bauman, H.F.; Dearing, J.F.; Grimes, W.R.; 
McCoy, H.E. Jr. (Oak Ridge National Lab., TN (USA)). Mar 1979. 
Contract W-7405-ENG-26. 160p. Dep. NTIS, PC A08/MF AOI. 
Preliminary studies of existing and conceptual molten-salt 
reactor (MSR) designs have led to the identification of conceptual 
systems that are technologically attractive when operated with dena- 
tured uranium as the principal fissile fuel. These denatured MSRs 
would also have favorable resource-utilization characteristics and 
substantial resistance to proliferation of weapons-usable nuclear ma- 
terials. The report presents a summary of the current status of 
technology and a discussion of the major technical areas of a 
possible base program to develop commercial denatured MSRs. The 
general areas treated are (1) reactor design and development, (2) 
safety and safety related technology, (3) fuel-coolant behavior and 
fuel processing, and (4) reactor materials. A substantial development 
effort could lead to authorization for construction of a molten-salt 
test reactor about 5 years after the start of the program and oper- 
ation of the unit about 10 years later. A prototype commercial 
denatured MSR could be expected to begin operating 25 years from 
the start of the program. The postulated base program would extend 
over 32 years and would cost about $700 million (1978 dollars, 
unescalated). Additional costs to construct the MSTR, $600 million, 
and the prototype commercial plant, $1470 million, would bring the 
total program cost to about $2.8 billion. Additional allowances 
probably should be made to cover contingencies and incidental 
technology areas not explicitly treated in this preliminary review. 


30084 (RDT-F—3-40T) Methods for the analysis of sodium and 

cover gas. (Department of Energy, Washington, DC (USA). Office 

~ eo Energy Programs). Jan 1976. Contract EY-76-C-14-2170. 
p. . 


30085 (WAPD-LWBR-TE—401) Test evaluaion Shippingport 
Atomic Power Station LWBR Project (LWBR Development Pro- 
gram), July—August 1977. Rosenthal, P.W. (Bettis Atomic Power 
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Lab., West Mifflin, PA (USA)). Nov 1978. Contract EY-76-C-11- 
0014. 30p. Dep. NTIS, PC A03/MF AO1. 

The report provides evaluaion of the Shippingport Atomic 
Power Station reactor plant container leak rate data obtained after 
installation and prior to criticality of the Light Water Breeder 
Reactor Core. The container leak rate at a test pressure of 24.4 +- 
0.1 psig was determined to be 0.220 percent and 0.189 percent of the 
continer volume per day by the reference vessel and absolute meth- 
ods, respectively. These values are well below that test allowable 
limit of 0.27 percent of the container volume per day. The accuracy 
of the leak rate measuring instrumentation was verified by further 
testing which employed a calibrated flow meter. 


30086 (WAPD-T—2737) Startup of the Shippingport Light 
Water Breeder Reactor (LWBR). Woodruff, O.J.; Jones, T.D. (Bettis 
Atomic Power Lab., West Mifflin, PA (USA)). 1978. Contract EY- 
76-C-11-0014. 12p. (CONF-781105—104). Dep. NTIS, PC A02/MF 
AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The LWBR core is installed in the Shippingport Atomic 
Power Station, which is a pressurized water reactor jointly owned 
by the Department of Energy and the Duquesne Light Company. 
The Light Water Breeder Reactor Core is a seed-blanket design, 
fueled with uranium-233 and thorium in the form of ceramic oxide 
pellets contained in Zircaloy clad rods. Core reactivity is controlled 
by changing the relative neutron absorptions between uranium-233 
and thorium through movement of a portion of the fuel (the seed) 
with respect to the remainder. The core at Shippingport is rated at 
236.6 megawatts thermal and the plant nominally produces 72 MW 
electric gross and 60 MW electric net. The features of the reactor 
that are significant to its operational characteristics are reviewed. 
The experience obtained during initial startup and power operations 
are discussed. 


30087 (WARD-OX—3045-45) Effects of temperature changes on 
20% cold worked AISI 316 stainless steel swelling. Foster, J.P.; 
Boltax, A. (Westinghouse Electric Corp., Madison, PA (USA). 
Advanced Reactors Div.). Feb 1979. Contract EY-76-C-02-3045-009. 
23p. AT. 

Large swelling values associated with a gradual temperature 
reduction during irradiation have been observed for pressurized 
tubes irradiated at two initial irradiation temperatures. A comparison 
of the pressurized tube data with WSA-4 fuel pin cladding swelling 
data shows that the same behavior is observed in fuel pins subject to 
temperature changes during irradiation. The fuel pin data cover a 
large temperature interval and this information was used to deter- 
mine temperature and fluence dependencies of the observed en- 
hanced swelling effect. The results show that the enhanced swelling 
with temperature reductions depends on the initial irradiation tem- 
perature with the maximum value occurring at about 500°C. The 
data indicate that the effect saturates with fluence. 


30088 (WARD-SD—3045-16) Design guidelines for elbows with 
geometric nonuniformities. Thomas, K. (Westinghouse Electric 
Corp., Madison, PA (USA). Advanced Reactors Div.). Jan 1979. 
Contract EY-76-C-02-3045-032. 94p. AT. 

The report presents methods and design guidelines for evalu- 
ating the effects of certain elbow nonuniformities under internal 
pressure loading. These nonuniformities are thickness variation, ini- 
tial ovality, intrados wrinkling, and longitudinal weld shrinkage. The 
ultimate purpose of such an investigation is to enable designers to 
determine what level of nonuniformity can be tolerated in any given 
design and by this means form a rational basis for specification of a 
fabricaion method. Two main aspects of this task emerge from the 
investigation, namely, the development of methods to determine the 
effects of the nonuniformities and the embodiment of these results in 
the design criteria. Thickness variation and wrinkling are covered by 
means of limits on the amount of nonuniformity while initial ovality 
is allowed for by determining the stress effects. The results of the 
present work could form the basis of additions to the criteria. These 
would give the designer the option of using these results to deter- 
mine stress efects of the nonuniformity or using the existing criteria. 
Of course, in the case of longitudinal weld shrinkage, no rules exist 
currently. 


30089 System for detecting the failure of a nuclear fuel rod in a 
nuclear reactor. Mitsutsuka, N.; Kubo, K.; Miyazawa, T. (to Tokyo 
Shibaura Electric Co., Ltd.). US Patent 4,135,970. 23 Jan 1979. 
Priority date 27 Feb 1976, Japan. 8p. 

A system for detecting the failure of a nuclear fuel rod in a 
nuclear reactor comprises sampling a coolant in a nuclear reactor, 
cooling the sampled coolant to permit 135/sub I/ in the coolant to 
be adsorbed on an iodine adsorption device, moving 135m/sub Xe/ 
produced by the 135/sub I/ decay into a cover gas at the upper 
space of a gas-liquid separator, and introducing the 135m/sub Xe/ 
entrained cover gas into a radioactivity detector where the radioac- 
tivity of 135m/sub Xe/ is counted. 
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30090 (JAPFNR—398) Sodium vapor deposition on a simulated 
model of an LMFBR rotating shield plug annulus (2). Himeno, Y. 
(Power Reactor and Nuclear Fuel Development Corp., Oarai, Ibar- 
aki (Japan). Oarai Engineering Center). Feb 1978. Translation of 
PNC-N-941 78-44. 27p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

The paper discusses sodium vapor deposition on a simulated 
LMFBR rotating shield plug annular walls, both experimentally and 
on the basis of numerical calculation. Experiments were carried out 
to investigate the effects of cover gas natural convection within the 
annulus to local and average deposition rates. It was found that the 
generalized average deposition rate, which is similar to Sherwood 
number, depends on Rayleigh number. Numerical calculation of 
saturated vapor condensation rate along the wall was also carried 
out to demonstrate the effect of vapor condensation to be small to 
real deposition phenomena. The resuls suggested that deposition 
process is controlled by the mist transfer and their deposition onto 
the wall. 


30091 (JAPFNR—405) Sodium vapor deposition on a simulated 
model of an LMFBR rotating shield plug annulus (1). Himeno, Y. 
(Power Reactor and Nuclear Fuel Development Corp., Oarai, Ibar- 
aki (Japan). Oarai Engineering Center). Feb 1978. Translation of 
PNC-N-941 78-43. 23p. Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

The paper presents sodium vapor deposition rates onto annu- 
lar walls of the test assemblies, which consist of three annuli and are 
mounted in the cover gas space of the sodium vessel. Experiments 
carried out include measurements of deposition rates and their 
dependence on pool temperature, cover gas pressure, and tempera- 
ture drop across cover gas space above the pool. The results are 
discussed and compared with those derived from previously known 
theories on evaporation of vapor in the presence of mist formation. 
The experimental results and theoretical predictions did not agree. 
The dependence of the experimental data were known to be caused 
by the evaporation rate dependence on these factors. 


30092 Optimisation of sodium-cooled fast reactors. London, 
England; British Nuclear Energy Society (1978). 464p. (CONF- 
771123—). British Nuclear Energy Society, London, England. 

From BNES conference on optimization of sodium cooled 
fast reactors; London, UK (28 Nov 1977). 

Separate abstracts were prepared for the individual papers 
presented at the meeting. 


30093 Electromagnetic flowmeters for fast reactors. Baker, R.C. 
(Imp Coll of Sci and Technol, London, Engl). Prog. Nucl. Energy; 1: 
No. 1, 41-61(1977). 

This paper is in four parts. Section 1 explains the theory of 
the induced-voltage electromagnetic flowmeter and then considers 
various types which have been used. In Section 2 flux-distortion 
flowmeters are described. These have been proposed mainly for 
monitoring the primary circuit flow and again both flow-through 
and probe types have been tested. Sections 3 and 4 continue the 
discussion of the flux-distortion flowmeter by introducing two meth- 
ods of analyzing its performance. In Part 4 the second linearized 
method uses current rings to divide up the conducting material. By 
considering the interaction of all the rings, it is possible to obtain the 
current distribution and hence the magnetic field. In conclusion it is 
suggested that further development would be useful of the devices 
which are most suited to the liquid metal fast breeder reactor. 58 
refs. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


30094 (ESG-DOE— 13266) Evaluation of a piping system oper- 
ated at elevated temperatures (comparison with rules of ASME Code 
Case 1592). Jaquay, K.R.; Baurmash, L. (Atomics International Div., 
Canoga Park, CA (USA). Energy Systems Group). 28 Feb 1979. 
Contract EY-76-C-03-0824-019. 134p. Applied Technology. 

An evaluation of the SNAP 8 Experimental Reactor outlet 
piping line was made using the elastic and inelastic rules of ASME 
Code Case 1592. This piping line had operated successfully for over 
10,000 hours at temperatures in excess of 1000°F, including one year 
of operation at temperatures between 1300 and 1370°F. The results 
of the analyses indicate that the design would not have passed either 
the Code Case 1592 elastic design criteria for strain limits and creep- 
fatigue or the inelastic design criteria for strain limits. Therefore, it is 
concluded that the design rules in this Code Case have been shown 
by actual experience to be conservative. Recommendations are made 
in the areas of inelastic analysis methods and Code criteria develop- 
ment. 


NUCLEAR POWER PLANTS 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 30399 


30095 (BNL—50831-3) Design guide for Category III reactors: 
pool type reactors. Brynda,; W.J.; Lobner, P.R.; Powell, R.W.; 
Straker, E.A. (Brookhaven National Lab., Upton, NY (USA)). Nov 
1978. Contract EY-76-C-02-0016. 250p. Dep. NTIS, PC All/MF 
AOl. 

The Department of Energy (DOE) in the ERDA Manual 
requires that all DOE-owned reactors be sited, designed, construct- 
ed, modified, operated, maintained, and decommissioned in a manner 
that gives adequate consideration to health and safety factors. Specif- 
ic guidance pertinent to the safety of DOE-owned reactors is found 
in Chapter 0540 of the ERDA Manual. The purpose of this Design 
Guide is to provide additional guidance to aid the DOE facility 
contractor in meeting the requirement that the siting, design, con- 
struction, modification, operation, maintenance, and decommission- 
ing of DOE-owned reactors be in accordance with generally uni- 
form standards, guides, and codes which are comparable to those 
applied to similar reactors licensed by the Nuclear Regulatory 
Commission (NRC). This Design Guide deals principally with the 
design and functional requirement of Category III reactor structures, 
components, and systems. 


30096 (HEDL-TI—75002-29) FSAR amendment 29: miscella- 
neous changes. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Jan 1979. Contract EY-76-C-14-2170. 265p. AT. 

Portions of document are illegible. 

Revised and additional information is presented concerning 
the reactor control system; containment isolation system; plant pro- 
tection systems; electrical systems; plant fire protection; in-vessel 
handling machine; and safety limit settings for engineered safe- 
guards. 


30097 (INIS-mf—3973) Quality assurance during assembling of 
nuclear power plants according to German inspection practices. 
Bleickert, M. (Technischer Ueberwachungs-Verein Baden e.V., 
Mannheim (Germany, F.R.)). 1977. 6p. (CONF-7709126—4). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

Description of quality assurance during assembling of nuclear 
power plants practiced in the Federal Republic of Germany. Ac- 
cording to the German Law (Atomgesetz) and the postulation of the 
licencing authorities a large scope of quality control methods are 
carried out. Responsible for fulfilling the requirements are compo- 
nent-manufacturers as well as system-constructor and authorized 
inspectors (TUEV). 


30098 (INIS-mf—3974) Inspection of nuclear power plants under 
construction in Spain. Santoma, L. (Junta de Energia Nuclear, 
Madrid (Spain)). 1977. 15p. (CONF-7709126—8). Dep. NTIS (US 
Sales Only), PC A02/MF AOI. 

From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

Brief summary of the situation of the nuclear industry in 
Spain, in order to better understand the questions involved in the 
inspection of the Spanish nuclear power plants, as well as the 
experience acquired, followed by a description of some of the 
problems which have arisen during the construction phase. Also the 
problems faced by the Inspection of the Junta de Energia Nuclear 
are described in order to fulfill the missions entrusted to it. Finally, 
some recommendations are made in light of the experience had by 
Spain.(author). 


30099 (INIS-mf—3975) Inspection during operation of a nuclear 
power plant in Spain. Gutierrez Bernal, R. (Junta de Energia Nucle- 
ar, Madrid (Spain)). 1977. 35p. (CONF-7709126—6). Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

The control and surveillance activities, as well as the operat- 
ing data and results of the three nuclear power plants presently in 
operation: Jose Cabrera, Santa Maria de Garona and Vandellos, are 
summarized. The first two are light-water type, with different pres- 
sure and boiling characteristics and the third is of the gas-graphite 
type. The main aspects, from an inspection point of view, of th 
experience obtained in these three plants are analyzed. 


30100 (INIS-mf—3977) United States Nuclear Regulatory 
Commission's vendor inspection program. Grier, B.H. (Nuclear Regu 
latory Commission, Washington, DC (USA)). 1977. 6p. (CONF- 
7709126—6). Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 
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The NRC conducts a program of inspection at licensee con- 
tractors and vendors to assure that quality assurance programs meet 
applicable NRC requirements. This inspection program, which was 
begun in 1965 and restructured in 1974, is discussed. A trial program 
has recently been initiated to evaluate the use of the ASME N-stam 
inspection system to supplement NRC inspections. The criteria for 
NRC acceptance of such a third party inspection system are de- 
scribed in the paper. 


30101 (INIS-mf—3978) Public information aspects of nuclear 
regulatory inspection in the United States. Volgenau, E. (Nuclear 
Regulatory Commission, Washington, DC SA)). 1977. 8p. 
(CONF-7709126—10). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

The public information aspects of the regulation of nuclear 
power present a unique set of problems. Not only must the regula- 
tors communicate often complex technical information to the public, 
they must also assure the public, the press and the legislative bodies 
of the adequacy of the regulatory process and the safety of power 
plant operations. The United States Nuclear Regulatory Commission 
(NRC), recognizing the importance of a continuing, open dialogue 
with the public, has placed particular emphasis on informing the 
public of its operations. NRC’s experiences have been both good and 
bad. On balance, however, the NRC believes it is following the best 
course by conducting its operations openly and candidly. 


30102 (INIS-mf—3979) Inspection of licensed nuclear power 
plants in the United States. Thornburg, H. D. (Nuclear Regulatory 
Commission, Washington, DC (USA)). 1977. 23p. (CONF- 
7709126—9). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

Inspection of licensed nuclear power plants in the United 
States is performed by the Office of Inspection and Enforcement 
(IE), United States Nuclear Regulatory Commission. IE has several 
key functions : a) Inspection of licensees and investigation of inci- 
dents, occurrences and allegations. b) Detection and correction of 
safety and security problems. c) Enforcement of rules, regulations, 
and Commission orders. d) Feedback to the industry and others 
regarding safety experience. e) Informing the public and others. 
Major enforcement actions and events involving operating power 
reactors for the past several years will be summarized. 


30103 (INIS-mf—3980) U.S. Nuclear Regulatory Commission 
Inspection experience with nuclear power plant commissioning. Grier, 
B.H. (Nuclear Regulatory Commission, Washington, DC (USA)). 
1977. 6p. (CONF-7709126—14). Dep. NTIS (US Sales Only), PC 
A02/MF AOI. 

From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

During the commissioning of a nuclear power plant, the 
owner (licensee) must conduct a successful preoperational testing 
program before an operating license is issued and must also conduct 
a successful startup testing program to provide the necessary assur- 
ance that the plant can be operated in accordance with design 
requirements and in a manner that will not endanger the health and 
safety of the public. The required tests have been delineated by the 
NRC on a generic basis. The actual tests to be performed at a 
specific facility are determined on a case-by-case base. The experi- 
— of the NRC during inspection of commissioning programs is 

iscussed. 


30104 (INIS-mf—4060) Problems and experience of regulatory 
inspection in Finland during construction of nuclear power plants. 
Eurola, T. (Institute of Radiation Protection, Helsinki (Finland)). 
1977. 9p. (CONF-7709126—12). Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

Following a description of the organisation of nuclear inspec- 
tions in Finland and the provisions applicable to the different stages 
in control, an analysis is made of the typical problems affecting 
statutory inspection work. One key problem area is the availability 
and sufficient coverage of regulations at an early enough stage of the 
planned nuclear power plant project. Another source of difficulty 
has proved to be the availability and sufficiency of information at 
various inspection stages to enable timely decisions to be taken 
concerning the areas to be reviewed. 


30105 (INIS-mf—4064) Duties and responsibilities of the Nucle- 
ar Power Inspectorate and the National Radiation Protection Institute 
in connection with nuclear power plants. Eckered, T. (Zentralstelle 
fuer Atomkernenergie-Dokumentation (ZAED), Eggenstein-Leo- 
poldshafen (Germany, F.R.)). 1977. 19p. (CONF-7709126—11). Dep. 
NTIS (US Sales Only), PC A02/MF AOl1. 
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From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

The two Swedish bodies competent for the control of nuclear 
energy are the Swedish Nuclear Power Inspectorate (SKI) and the 
National Swedish Institute on Radiation Protection (SSI). The duties 
of both bodies in respect of inspection stem from the provisions of 
the Atomic Energy Act and the Radiation Protection Act. The 
procedure to be followed for construction and operation of nuclear 
power plants is described from the viewpoint of the responsibilities 
entrusted to SKI and SSI. 


30106 (INIS-mf—4149) Effects of a nuclear energy moratorium 
on the electric energy supply and the economic situation of the Federal 
Republic of Germany. (Kraftwerk Union A.G., Muelheim an der 
Ruhr (Germany, F.R.)). Feb 1977. 16p. (In German). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

Putting through the latest conceptions of the BMI (Ministry 
of the Interior) on waste management and waste management provi- 
sion would mean that the start to building the nuclear power plants 
due for erection licences would be delayed by at least another 12 
months and that the capacity of nuclear power plants available in 
1985 would fall short by some 10,000 MW of the Federal 
government's expectations. Putting through the conceptions con- 
cerning the immediate enforceability of nuclear licences leads to a 
constantly increasing energy supply gap. This would even open the 
way for an economically critical situation to be created legally. The 
introduction of actions brought by joint associations would increase 
this danger still further. The effects of a moratorium for the con- 
struction of nuclear power plants in the FRG imperil the existence 
of the nuclear industry and of nuclear engineering to the utmost and 
endanger the important and future-oriented exports. Energy which is 
not made available in good time and in adequate quantities can lead 
to far-reaching economic consequences and to the loss of some 
million working places. Rectifying measures at a later date is not 
possible because of the long planning, licensing and construction 
periods of power stations and on account of the declining capacities 
following a moratorium. 


30107 (REG/G—1.112(5-77)) Calculation of releases of radioac- 
tive materials in gaseous and liquid effluents from light-water-cooled 
power reactors. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Standards Development). Apr 1976. 13p. NUREG, 
Washington, DC. 

This regulatory guide references two NUREG reports that 
provide acceptable methods for calculating annual average expected 
releases of radioactive material in liquid and gaseous effluents from 
light-water-cooled nuclear power reactors. The procedures and 
models provided in the referenced NUREG reports will be subject 
to continuing review by the NRC staff with the aim of employing 
the best available experimental data and calculational models in 
order to achieve increased accuracy and realism. As a result of such 
reviews, it is expected that alternative acceptable methods for calcu- 
lation will be made available to applicants and that calculational 
procedures found to be unnecessary will be eliminated. The guide 
supersedes portions of Regulatory Guide 1.42, Revision 1, Interim 
Licensing Policy on as Low as Practicable for Gaseous Radioiodine 
Releases from Light-Water-Cooled Nuclear Power Reactors, which 
has been withdrawn. 


30108 Planning for design quality. Marguglio, B.W. (Consum 
Power Co, Jackson, Mich). pp 100-104 of Annual technical confer- 
ence of the ASOC. Milwaukee, WI; ASOC (1977). 

From 31. ASOC annual technical conference; Philadelphia, 
PA, USA (16 May 1977). 

In the nuclear industry and in other high technology indus- 
tries in which the Government serves as either a customer or a 
regulator, it is almost always required that the contractor prepare a 
Quality Program Plan sometimes also referred to as a Quality 
7 Index. Often, the Quality Program Plan is included as part 
of the contractor's proposal in response to the Government's or a 
prime contractor’s Request for Proposal. At this stage, the Quality 
Program Plan serves to demonstrate to the prospective customer the 
availability of the various quality systems. It provides the customer 
with a commitment as to the use of these quality systems, thus giving 
greater assurance that the customer's overall quality and design 
requirements can be met. The Quality Program Plan is contributing 
to the salability of the proposal. 1 ref. 


30109 Law of catastrophic events on offshore nuclear facilities. 
Wik, J.D.; Bockrath, J.T. (Univ. of Delaware, Newark). pp 1455- 
1461 of Proceedings of Civil Engineering in the Oceans/III. Vol. II. 
New York, NY; American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

The Price-Anderson Act of 1957 was passed to provide an aid 
to the fledgling nuclear electric power generating industry and 
protection for the public, in the event of a nuclear accident. Insur- 
ance aid and public protection have been provided in the form of a 
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no fault, limited liability, insurance-indemnity package which pro- 
vides coverage in the event of an extraordinary nuclear occurrence. 
The act currently applies to offshore facilities only if they are 
located within the territorial sea. Legislation has been initiated to 
extend this protection beyond the three mile limit. 


ECONOMICS 


30110 Calculation of the duration of the technological cycle of 
manufacture of equipment for nuclear power plants. Malyshev, N.G.; 
Parshin, E.A.; Serbin, V. ‘D.; Zozulya, Yu.V. (Taganrog Radiotech 
Inst, USSR). Energ troenie; No. 5, 29-31(1978). (In Russian). 

An algorithm for calculating the length of the technological 
cycle of manufacture of products for nuclear power plants under the 
conditions of single-item and small-series production is worked out. 
It permits determination of a schedule of manufacture of products 
for different types of operations that ensures attaining the optimal 
value of the duration of the technological cycle under the condition 
of full loading of the equipment. 





CONSTRUCTION AND OPERATION 


30111 (NUREG—0030(Vol.2)(No.1)) | Construction _ status 
report: nuclear power plants. Data as of December 31, 1978. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Manage- 
ment and Program Analysis). Feb 1979. 226p. NTIS. 

The information necessary for monitoring progress of the 94 
plants under authorized construction in Regions I-V is presented. 
The report includes data from utilities sponsoring the construction, 
as well as from NRC's Office of Inspection and Enforcement, which 
have been analyzed by the OMPA in implementing Management 
Information Systems. This data is used to synchronize the licensing 
process with predicted fuel load dates for this central Federal 
Government presentation of commercial reactor construction. 


30112 (NUREG/CR—0181(Rev.1)) Barrier penetration data- 
base. Fainberg, A.; Bieber, A.M. Jr. (Brookhaven National Lab., 
Upton, NY (USA)). Nov 1978. 49p. Dep. NTIS, PC A03/MF AOl. 

This document is intended to supply the NRC and nuclear 
power plant licensees with basic data on the times required to 
penetrate forcibly the types of barriers commonly found in nuclear 
plants. These times are necessary for design and evaluation of the 
physical protection system required under 1OCFR73.55. Each barrier 
listed is described in detail. Minor variations in basic barrier con- 
struction that result in the same penetration time, are also described. 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 30392 


30113 (TID—29052) NUFACTS—Nuclear Fuel Cycle Activity 
Simulator: reference manual. Final report. Triplett, M.B.; Waddell, 
J.D.; Breese, T.A. (Battelle Columbus Labs., OH (USA)). 15 Aug 
1978. Contract W-7405-ENG-92-089. 238p. Dep. NTIS, PC All/ 
MF AOI. 

Portions of document are illegible. 

The Nuclear Fuel Cycle Activity Simulator (NUFACTS) is a 
package of Fortran subroutines which facilitate the simulation of a 
diversity of nuclear power growth scenarios. An approach to model- 
ing the nuclear fuel cycle has been developed that is highly adaptive 
and capable of addressing a variety of problems. Being a simulation 
model rather than an optimization model, NUFACTS mimics the 
events and processes that are characteristic of the nuclear fuel cycle. 
This approach enables the model user to grasp the modeling ap- 
proach rather quickly. Descriptions of the model and its components 
are provided with several emphases. First, a discussion of the model- 
ing approach and basic assumptions is provided. Next, instructions 
are provided for generating data, inputting the data properly, and 
running the code. Finally, detailed descriptions of individual pro- 
gram element are given as an aid to modifying and extending the 
present capabilities. 


30114 Concerning the circulation of nuclear fuel - a further 
report on the 1978 Reactor Conference in Hanover. Clauss, J. (Ener- 
gie-Versorgung Schwaben A.G., Stuttgart (Germany, F.R.)). At 
Strom; 24: No. 4, 98-103(1978). (In German). 

From Reactor congress; Hannover, Germany, F.R. (4 - 7 Apr 
1978). 

At the Reactor Conference this year in Hanover much atten- 
tion was paid to the nuclear fuel cycle. The author gives a report on 
the present state of knowledge in this field and on the techniques 
which have been adopted; he also deals with the relevant research 
and development. 


NUCLEAR POWER PLANTS 


PROCESS HEAT REACTORS 


REFER ALSO TO CITATION(S) 28677, 28782, 30281, 30282, 
30604, 30684, 30790 


30115 (GA-A—15137) Process heat reactor design and analysis. 
Final report. (General Atomic Co., San Diego, CA (USA)). Feb 
1979. Contract EY-76-C-03-0167-061. 325p. Dep. NTIS, PC A10/ 
MF AOl. 

The report presents the results of a study performed for the 
Department of Energy to initiate the concept definition phase of an 
HTGR-based nuclear process heat source development program. 
Alternate conceptual arrangements for an 842-MW(t) Very High 
Temperature Gas-Cooled Reactor (VHTR) are described and evalu- 
ated. Development of a VHTR parametric design computer code to 
guide and support nuclear system and process plant definitions and 
parameter selections is also discussed. The conceptual plant designs 
for six alternate plant configurations are presented in detail. These 
designs are evaluated with respect to feasibility, engineering design, 
economics, safety, reliability, and development considerations. The 

selected design is a two-loop plant with separate secondary helium 
loops to transport heat to externally located reformers. The plant has 
intermediate heat exchangers mounted in side wall cavities. Require- 
ments and criteria are given for the major systems and components. 


30116 (INIS-mf—4010) Fifthteen international meeting of the 
Society of Nuclear Medicine. (Ceskoslovenska Komise pro Atomo- 
vou Energii, Prague). Sep 1977. 206p. (In Slovak). (CONF- 
7709125—(Summ.)). NTIS, PC A10/MF AO1. 

From 15. meeting of the Society of Nuclear Medicine; Gro- 
ningen, Netherlands (13 Sep 1977). 

A separate abstract was prepared for each of the individual 
papers included. 


30117 (INIS-mf—4054, pp 158-164) Role of nuclear heat sources 
in district heating and electric power distribution systems. Klail, M.; 
Mateju, J.; Vichova, D. Sep 1976. (In Czech). 

From 25. anniversary of the Power Research Institute; 
Prague, Czechoslovakia (30 Sep 1976). 


Examples are given of the incorporation of nuclear power 
and heating plants in the centralized heating system and in the power 
supply system. Three basic modes of plant operation are dealt with: 
1. the nuclear power and heating plant in the first place secures the 
heat supply to the heating system and only the rest of the output is 
supplied in form of power into the power supply system; 2. it secures 
only the basic heat supply to the heating system; 3. it is operated 
with regard to the needs of the power supply system. Nuclear power 
and heating plants may be made to operate in such a manner as to 
minimize losses of the installed power output and to reduce the 
demands on reserve output in the power supply system. A hypotheti- 
cal heating system was calculated derived from a real heating system 
equipped with a WWER 440 reactor with an output of 1375 MWth 
using the natural storage of heat. Graphically represented are the 
course of the power and heat supply of a nuclear power and heating 
plant and of three types of conventional heating plants. 


30118 (INIS-mf—4055, pp 133-147) Heat supply reliability of 
nuclear source in heating system. Bortlik, J. (Vyzkumny Ustav Ener- 
geticky, Prague (Czechoslovakia)). 1976. (In Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


The operating reliability of the heating plant and its ancillar- 
ies is becoming one of the criteria for assessing new designs and 
layout principles of a nuclear heat source. The problems of operating 
reliability and of securing heat supply are discussed with a view to 
the number of units. The design of the secondary circuit of a nuclear 
heating plant is dealt with. The requirements on reliability are 
formulated with regard to the consumers’ demands on heat supply. 


30119 (INIS-mf—4055, pp 9-17) Construction policy of nuclear 
power plants and nuclear heat and power plants in Czechoslovakia. 
Hromek, R.; Votruba, J. (Federalni Ministerstvo Paliv a Energe- 
ticky, Prague (Czechoslovakia)). 1976. (In Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


The long-term development of the fuel and power balance 
shows that in the future district heating requirements will have to be 
met by nuclear heat plants which, for economic reasons, will have to 
be combined with nuclear power plants. The requirements placed on 
such nuclear power and heating plants are analyzed, and the princi- 
ples guiding the selection of their parameters are formulated. Specif- 
ic examples of such plants are shown as will be used in Prague, 
Bratislava and Brno. 
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30120 (INIS-mf—4055, pp 97-108) Development of WWER type 
nuclear reactors for heat supply in Czechoslovak conditions. Hulka, I.; 
Kott, J.; Kralovec, J.; Mlady, Z.; Planek, V. (Skoda, Plzen (Czecho- 
slovakia). Zavod Vystavba Jadernych Elektraren). 1976. (In Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


The view is gradually coming to the forefront in Czechoslo- 
vakia that energy released by a nuclear reactor should be used in 
heat production through nuclear power and heating plants. This 
view is prompted by the acute need of district heat on the one hand 
and by environmental pollution control on the other. The basic 
parameters and principles of the WWER type reactor design are 
listed as are the main function systems of the WWER unit reactor 
part considered for such nuclear power and heating plant. The 
requirements on reactor components are summed up with regard to 
the use of the reactor in the nuclear power and heating plant. 


30121 (INIS-mf—4055, pp 35-44) Nuclear source to meet 
Bratislava’s heat needs. Zubai, A. (Slovenske Energeticke Podniky, 
Bratislava (Czechoslovakia)). 1976. (In Slovak). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


Bratislava is one of a few cities in Czechoslovakia where 
providing nuclear heat and power supply is topical and appears to be 
efficacious from the point of view of the national economy. A brief 
history of the heat supply in Bratislava is indicated. The long-term 
demands on the heat supply for the city are listed and alternative 
sites of a nuclear heating plant are analyzed. Fossil fuels savings 
resulting from nuclear heating plant construction in Bratislava are 
estimated. 


30122 (INIS-mf—4055, pp 72-80) General approach to the appli- 
cation of a nuclear source in the heat distribution system. Klail, M. 
(Vyzkumny Ustav Energeticky, Prague (Czechoslovakia)). 1976. (In 
Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


The variants of nuclear heating systems are analyzed. Invar- 
iant A, the nuclear power and heating plant is used for meeting all 
heat demands, only the remaining output is used for electric power 
generation. Invariant B, the plant secures only the basic heat supply, 
it operates in conjunction with conventional heating plants for peak 
supply. The results of the calculation of the basic concept variants 
show that variant A in which the nuclear power and heating plant 
covers the whole heat demand, will be more economical, this is also 
true in large, appropriately dimensioned heating distribution systems 
with WWER-S00 reactors. 


30123 (INIS-mf—4055, pp 193-201) Current state of the project 
of supplying Chemopetrol Trust plants Spolana, Neratovice and 
Kaucuk, Kralupy with heat energy from the Kojetice nuclear power 
and heat plant. Lacina (Chemopetrol, Prague (Cechoslovakia)); 
Kansky; Brunhofer (Spolana, Neratovice (Czechoslovakia)). 1976. 
(In Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


The prospects are discussed of supplying Spolana Works at 
Neratovice and Kaucuk (Rubber) Factory at Kralupy with heat 
from the nuclear power and heating plant at Kojetice as of 1990. The 
routes and the design of hot water and steam pipelines are shown 
and the results are reported of hydraulic calculations and capital cost 
indices stemming therefrom. Adaptations in both chemical factories 
are pointed to. Reasons are presented showing that supplying both 
chemical works from conventional sources would be unfavourable. 


30124 (INIS-mf—4055, pp 27-34) Supply of Prague with heat 
from a nuclear heat source. Poul, F. (Energoprojekt, Prague 
(Czechoslovakia)). 1976. (In Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


The proposals are discussed of supplying Prague, the Czecho- 
slovak Capital, with nuclear reactor-generated heat energy. The 
proposals meet the requirements of the general urban plan of devel- 
opment. The first nuclear heating plant is to be sited in the Kojetice 
locality, in the northern Prague suburb. It will be commissioned by 
1984 and 1985. It is estimated that the maximum heat output in form 
of hot water will be 821 MW. By 1995 the construction of the 
second nuclear heating plant should be started southeast or east of 
Prague. The connection of these two nuclear plants to the hot water 
mains together with other conventional heating plants will secure 
the supply for Prague and its new housing estates and industrial 
works. 
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30125 (CEER—5, pp 125-130) Nuclear Engineering. Oct 1977. 

In Puerto Rico Nuclear Center annual report, July 1, 1975— 
September 30, 1976. 

The Nuclear Engineering Division is engaged in both teach- 
ing and research. Staff members teach both graduate and undergrad- 
uate courses at the UPR Mayaguez Campus and direct the thesis 
work of nuclear engineering students. They do research on their 
own projects and assist the staff of other PRNC divisions as the need 
arises. The scientists on the Division's staff all hold joint appoint- 
ments at PRNC and UPR, and they make up the faculty of the UPR 
Nuclear Engineering Department, the Head of the PRNC Division 
being also the Chairman of the UPR Department. The Division 
provides the classrooms, offices, laboratories and equipment, and 
most of the administrative personnel required for the education and 
training of the graduate students at the UPR Nuclear Engineering 
Department. 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 30082, 31774 


30126 (INIS-mf—4085) Experimental and numerical study of 
developed single phase axial turbulent flow in a smooth rod bundle. 
Hooper, J.D. (Australian Atomic Energy Commission Research 
Establishment, Lucas Heights. Engineering Research Div.). 1977. 
8p. (CONF-770259—2). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From 2. conference on heat and mass transfer; Sydney, Aus- 
tralia (Feb 1977). 

A combined experimental and numerical model of a turbulent 
single phase coolant, flowing axially along the fuel pins of a nuclear 
reactor, was developed. The experimental rig represented two inter- 
connected subchannels of a square array at a pitch/diameter ratio of 
1.193. Air was the working fluid, and measurements were made of 
the mean radial velocity profiles, wall shear stress variation, turbu- 
lence velocity spectra and intensities. The numerically predicted 
wall shear distribution and mean velocity profiles, obtained using an 
empirical two-dimensional mixing length and eddy diffusivity con- 
cept to represent fluid turbulence, showed good agreement with the 
experimental results. 


30127 (LA—7606-PR) Reactor technology. Progress report, 
July—September 1978. Emigh, C.R.; Breslow, M. (eds.). (Los 
Alamos Scientific Lab., NM (USA)). Jan 1979. Contract W-7405- 
ENG-36. 80p. Dep. NTIS, PC A05/MF AO1. 

Progress is reported in ten program areas. The Nuclear Space 
Electric Power Supply (SEPS) Program continues its study to 
evaluate conceptual designs for the various components of the 
system. The Heat Pipe Technology Program reports the successful 
operation of ceramic heat pipes, but the tests on alumina heat pipes 
have not been successful to date. Specially designed nuclear heat 
pipe for cooling optical equipment has been operating satisfactorily 
and its start-up characteristics have been measured. The Nuclear 
Process Heat Program continues its VSOP and PEBBLE code 
evaluations of thermal patterns expected in pebble bed reactor 
designs. The Critical Assembly operations are in the process of 
upgrading the rigidity of the core structure of Godiva IV. A number 
of criticality tests and burst experiments were performed. The Gas- 
eous Core Reactor Study concluded that denatured uranium core 
and blanket do not produce a significant nonproliferation advantage. 
The Plasma Core Reactor Program is in the final stages of assembly 
to demonstrate the practicality of confinement for UFs and He gas 
fuel in an Ar buffer gas vortex. The Sandia Shipping Cask evalua- 
tions and code mockup experiments are in progress with shield 
factors having been derived. The Nuclear Pumped Laser Program is 
a new area of research for the development of high-energy lasers 
utilizing fission fragments for pumping of the laser media. Efforts to 
elicit funding for the program are being pursued. The Nuclear 
Criticality Safety Program continues its service to the laboratory in 
recommending proper procedures for storage, handling, and trans- 
porting radioactive material. The Cockcroft-Walton Accelerator has 
performed some interesting tests on the effects of substituting com- 
bined doses of 14-MeV neutrons and x rays for pions in certain cases 
of radiation therapy. Success of this program could lead to low-cost 
cancer therapy centers. 


30128 (LA-UR—79-49) Three-dimensional hexagonal-z differ- 
ence scheme for discrete-ordinates codes. Walters, W.F.; O'Dell, R.D. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 16p. (CONF-790402—12). Dep. NTIS, PC A02/MF AOl. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 
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A new linear, continuous, differencing scheme is developed 
for equilateral triangular right prismatic mesh cells. The scheme, 
designated DITRI3, can be used in solving the discrete ordinates 
form of the neutral particle transport equation for the hexagonal-z 
geometrical arrangement frequently found in nuclear reactor cores. 
The new scheme requires the solution of only one equation per 
prismatic cell, and the storage of only one quantity per cell from one 
outer iteration to another. Several problems are analyzed with 
THREETRAN (hex,z), a three-dimensional discrete ordinates code 
which uses the DITRI3 scheme. The results are compared with 
those obtained with the two-dimensional triangular mesh discrete- 
ordinates code TRIDENT, and the three-dimensional diffusion code 
DIF3D. 


30129 (ND-R—93(R)) Finite element method for neutron trans- 
port. Part IV. A variational principle giving an upper bound for the 
lowest eigenvalue of the Boltzmann Equation. Ackroyd, R.T. 
(UKAEA, Risley. Central Technical Services). Feb 1978. 40p. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

A maximum principle for neutron transport in systems with 
extraneous sources is used with the method of source iteration to 
suggest a functional for a variational principle for self-sustaining 
systems. By using the general properties of the leakage and removal 
operators of the even-parity transport equation the variational princi- 
ple is shown to give an upper bound to the lowest eigenvalue of the 
one-speed Boltzmann equation. Thus by making use of the method of 
Part III for a lower bound, the lowest eigenvalue can be bracketed. 
The variational principle leads to the finite element equations identi- 
cal to those arising in the Williams/Galliara finite element formula- 
tion of the source-iteration methods, thus showing that the latter 
method always gives an upper bound to the lowest eigenvalue. Their 
upper bounds are very close to the exact value for some benchmark 
calculations. 


30130 (ORNL/RSIC—42, pp 351-361) First and higher order 
perturbation techniques and their application in system analysis and 
data adjustments. Gandini, A. (CNEN-CSN Casaccia, Rome, Italy). 
Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


Owing to their ability to allow with relatively limited effort 
to account for and analyze the more or less complex processes which 
are involved when an alteration is induced into a given system, 
perturbation methods in general and generalized perturbation meth- 
ods in particular have been encountering an increasing interest 
among reactor physicists. Most applications of these methods have 
been so far characterized by linear approaches. In the present paper, 
the scope and limits of these linear approaches are discussed and 
second or higher order ones are proposed in some significant cases. 
For what concerns the multiplying systems at critical conditions for 
which ratios of functionals linear with the flux are generally consid- 
ered, explicit methods adopting higher mode eigenfunctions are 
illustrated, whereas higher order generalized perturbation techniques 
are proposed for time-dependent and source problems. 


30131 Contained fissionly vaporized imploded fission explosive 
breeder reactor. Marwick, E.F. US Patent 4,121,969. 24 Oct 1978. 
Filed date 13 Sep 1976. 14p. 

Disclosed is a nuclear reactor system which produces useful 
thermal power and breeds fissile isotopes wherein large spherical 
complex slugs containing fissile and fertile isotopes as well as vapor- 
izing and tamping materials are exploded seriatim in a large contain- 
ing chamber having walls protected from the effects of the explosion 
by about two thousand tons of slurry of fissile and fertile isotopes in 
molten alkali metal. The slug which is slightly sub-critical prior to its 
entry into the centroid portion of the chamber, then becomes slightly 
more than prompt-critical because of the near proximity of neutron- 
reflecting atoms and of fissioning atoms within the slurry. The slurry 
is heated by explosion of the slugs and serves as a working fluid for 
extraction of heat energy from the reactor. Explosive debris is 
precipitated from the slurry and used for the fabrication of new 
slugs. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 29885, 29886, 29887, 29888, 
30148, 30235, 30797, 30810, 30816, 30822, 30827, 30829, 30834, 
30835, 30855, 30873, 30879, 30926, 31043, 31044 


30132 (CS-INIS—164) Ultrasonic in-service inspection of reac- 
tor pressure vessels. Meyer, H.J. (Zentralstelle fuer Atomkernener- 
gie-Dokumentation (ZAED), Eggenstein-Leopoldshafen (Germany, 
F.R.)). [nd]. 22p. (In Czech). (P—834). Available from Atomova 
elektraren Bohunice, Jaslovske Bohunice, Czechoslovakia. 
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Ultrasonic testing is described of reactor pressure vessels. The 
individual types of failures detectable by ultrasound are listed and 
operating procedures, transducer selection and the methods of signal 
recording and processing are discussed. 


30133 (EPRI-NP—933) Nuclear pressure vessel steel data base. 
Server, W.L.; Oldfield, W. (Fracture Control Corp., Goleta, CA 
(USA)). Dec 1978. 498p. Dep. NTIS, PC A21/MF AOI. 

Since 1974 several Electric Power Research Institute research 
programs have produced a sizable amount of tensile, Charpy V- 
notch, Nil Ductility, Transition Temperature, precracked Charpy, 
and large specimen fracture toughness (both static and dynamic, K 
ranging from 3 to 3 x 10° MN-m/sup -3/2//s) results for over 60 
different heats of nuclear pressure vessel materials. These heats 
include 7 different base metals and 25 weldments. Data have been 
obtained in the temperature range of -200 to 300°C; elastic and 
elastic—plastic fracture mechanics have been utilized to determine 
initiation fracture toughness values even for the upper shelf. These 
data have been collected in a computer data base which also includes 
heat descriptions, manufacturing and fabrication information, chem- 
istry, temperature-dependent regression analyses (tensile, Charpy, 
and precracked Charpy), and regression statistics. All entries in the 
data base are unambiguously identified by a set of codes termed 
keywords. The computer data base is presented for each material 
type, and all pertinent data are shown in both a graphical and tabular 
form. The main text of the report describes the data base and 
provides detailed explanations and examples of the tables and graph- 
ics. Seven appendices present the data on a heat-by-heat basis. 


30134 (ETEC-TDR—78-17) Snubber sensitivity study. Final 
report, FY 78. Onesto, A.T. (Energy Technology Engineering 
Center, Canoga Park, CA (USA)). 29 Sep 1978. Contract EY-76-C- 
03-0700. 161p. Dep. NTIS, PC A08/MF AO1. 

The sensitivity of mechanical and hydraulic snubber param- 
eters to system displacements, stresses, and forces are analyzed. 
Acceleration threshold, clearance, and friction are evaluated for 
mechanical snubbers while hydraulic snubber investigations include 
lock velocity, bleed rate, unlock loading, clearance, and friction. The 
back-up structure is influential for both types of snubbers and 
although not a snubber parameter, per se, is treated like a parameter. 
Forcing functions are utilized, and include both harmonic and time 
history seismic inputs to the mathematical models. Mathematical 
models are used to simulate snubber characteristics. Special math- 
ematical techniques are developed for economical use in piping 
programs. Acceptable parameter ranges are established, based on 
criteria for the various mechanical and hydraulic snubber character- 
istics. 


30135 (NUREG/CR—0559) Residual stresses due to weld re- 
pairs, cladding and electron beam welds and effect of residual stresses 
on fracture behavior. Annual report, September 1, 1977—November 
30, 1978. Rybicki, E.F. (Battelle Columbus Labs., OH (USA)). Nov 
1978. 188p. (BMI—2012). Dep. NTIS, PC A09/MF AOl1. 

The study is divided into three tasks. Task I is concerned with 
predicting and understanding the effects of residual stresses due to 
weld repairs of pressure vessels. Task II examines residual stresses 
due to an electron beam weld. Task III addresses the problem of 
residual stresses produced by weld cladding at a nozzle vessel 
intersection. The objective of Task I is to develop a computational 
model for predicting residual stress states due to a weld repair of 
pressure vessel and thereby gain an understanding of the mechanisms 
involved in the creation of the residual stresses. Experimental data 
from the Heavy Section Steel Technology (HSST) program at Oak 
Ridge National Laboratories (ORNL) is used to validate the compu- 
tational model. In Task II, the residual stress model is applied to the 
case of an electron beam weld of a compact tension freacture 
specimen. The results in the form of residual stresses near the weld 
are then used to explain unexpected fracture behavior which is 
observed in the testing of the specimen. For Task III, the residual 
stress model is applied to the cladding process used in nozzle regions 
of nuclear pressure vessels. The residual stresses obtained from this 
analysis are evaluated to determine their effect on the phenomena of 
under-clad cracking. 


30136 (WARD-HT—3045-36) Inelastic analysis and creep 
damage evaluation of a thin plate tensile specimen containing a central 
circular hole. Konish, H.J. (Westinghouse Electric Corp., Madison, 
PA (USA). Advanced Reactors Div.). Jan 1979. Contract EY-76-C- 
02-3045-006. 57p. 

Detailed inelastic analysis of a creep rupture test of a plate 
specimen containing a circular hole was performed as part of an 
investigation of the effects of notches on creep rupture. Calculated 
overall deformation of the specimen is compared to measured test 
data. Creep damage is calculated using several proposed damage 
parameters, and the results are compared to measured times to 
failure. The cost and practicality of detailed inelastic analysis of this 
type of test are assessed. 
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30137 Storage rack for fuel cell receiving shrouds. Mollon, L. (to 
Brooks and Perkins, Inc.). US Patent 4,124,445. 7 Nov 1978. Filed 
date 6 Oct 1976. 4p. 

Disclosed is a rack for receiving a multiplicity of vertical 
tubular shrouds or tubes for storing spent nuclear fuel cells. The rack 
comprises a plurality of horizontally reticulated frames interconnect- 
ed by tension rods and spacing tubes surrounding the rods. 


30138 Residual stress relief and local embrittlement in a a533b 
reactor pressure vessel weldment. Kameda, J.; Takahashi, H.; Suzuki, 
M. (Tohoku Univ, Sendai, Jpn). Int. J. Pressure Vessels Piping; 6: No. 
4, 245-274(Jul 1978). 

A suitable testing technique is developed for evaluating the 
effect of weld residual stress on fracture toughness in the heat 
affected zones (HAZ) region of a reactor pressure vessel steel 
(SA533 Grade B, Class 1) and for investigating its susceptibility to 
reheat and underclad cracking or local embrittlement in the coarse- 
grained HAZs during post weld heat treatment. Use of a fracture 
mechanics approach leads to an interpretation of the effect of weld 
residual stress, tempering due to postweld heat treatment (PWHT) 
and notch acuity on the HAZ fracture toughness. This is applied to 
the estimation of crack opening displacement (COD) transition tem- 
perature in the actual component of the reactor pressure vessel in 
terms of a summation of the various changes in the COD transition 
temperature associated with several factors such as weld residual 
stress, tempering, notch acuity and environment. Detailed comments 
are given on the determination of an allowable crack size in an actual 
component. 14 refs. 


30139 Fracture mechanical significance of cracks formed during 
stress-relief annealing of a submerged arc welding in pressure vessel 
steel of Type A508 class 2. Liljestrand, L.G.; Ostberg, G. (Telef LM 
Ericsson, Stockholm, Swed). Int. J. Pressure Vessels Piping; 6: No. 4, 
311-326(Jul 1978). 

In large weldments cracks can form in the heat-affected zone 
during stress-relief annealing. The significance of such cracks with 
respect to catastrophic fracture is of interest from the point of view 
of safety, in particular for nuclear pressure vessels. In this investiga- 
tion the size of reheat cracks, as formed and after fatigue growth, has 
been compared with the critical size for fast fracture. The latter was 
assessed by determination of the fracture toughness of the heat- 
affected zones. The fracture toughness of the heat-affected zones did 
not differ much from that of the parent material. The presence of 
microcracks reduced the fracture toughness (of a special type of 
simulated specimen) at 20°C by about 20%. The fracture mechanical 
evaluation indicates that the cracks formed during stress-relief an- 
nealing should not impair the safety of the vessel under normal 
conditions, except for particular geometries and when the cracks 
may rapidly link together during fatigue. 24 refs. 


30140 Steam as a promising heat carrier for fast neutron reactors. 
Kalafati, D.D.; Petrov, S.I. (Moscow Power Eng Inst, USSR). 
Teploenergetika (Moscow); No. 6, 2-4(Jun 1978). (In Russian). 

Relying on an analysis of non-Soviet projects of nuclear 
power plants with steam-cooled fast-neutron reactors, it is shown 
that low values of the coefficients of reproduction (CR) of nuclear 
fuel and long doubling times have been caused by the use of nickel 
alloys, high steam pressure, and a low volumetric heat emission q/ 
sub v/. It is shown that after eliminating these causes it is possible to 
get a doubling time within the necessary limits of T,= 10-12 years. A 
favorable combination of thermophysical and thermodynamic prop- 
erties of steam makes it a promising heat carrier for fast neutron 
power reactors. 


30141 Condensing steam turbine, OK-12A, to drive the main feed 
and booster pumps of high-capacity nuclear power plant units. Luka- 
shevich, V.E.; Lukashenko, Yu.L.; Kromov, B.A.; Brusnitsyn, N.A. 
(Kaluga Turb Plant, USSR). Energomashinostroenie; No. 7, 24- 
27(1978). (In Russian). 

An analysis of the conditions of operation of a steam turbine 
in the power unit of a nuclear power plant, determining a wide range 
of variation of steam parameters with a profound charge of the 
frequency of rotation of its rotor, is presented. Ways to solve a 
number of problems connected with the operation of providing a 
wet steam turbine with blades as well as ensuring a high degree of 
automation of feed turbine pump units are pointed out. 


FUEL ELEMENTS 


REFER ALSO TO CITATION(S) 30825, 30870, 30907 


30142 (ECN—38) Performance of sphere-pac UO, fuel pins, 
irradiated in a loop. van der Linde, A.; Lucas Luyckx, H.J.B. 
(Stichting Energieonderzoek Centrum Nederland, Petten). Mar 
1978. 128p. Dep. NTIS (US Sales Only), PC A0O7/MF AO1. 
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Three fuel pin bundles were irradiated in a PWR loop in the 
HFR at Petten during respectively 238, 46 and 122 effective full 
power days. Each bundle consisted of three zircaloy clad pins, one 
pin filled with vipac, sharp edged, UO: particles and two pins filled 
with sphere-pac UOz. The pins operated at an average linear heat 
rating of about 450 W/cm and at a peak linear heat rating of about 
700 W/cm. The results of the chemical and microscopic post- 
irradiation examination on fuel pin cross sections have been correlat- 
ed with corresponding data calculated with a modified version of the 
Gapcon-Thermal-2 computer programme, written for pellet fuel 
pins. A fairly good agreement between measured and calculated data 
could be achieved. Post-irradiation examinations showed that the 
overall behaviour of the pins was satisfactory. 


30143 (TREE—1310) State and parameter estimation in a nucle- 
ar fuel pin using the extended Kalman filter. Feeley, J.J. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Mar 1979. Contract 
EY-76-C-07-1570. 89p. Dep. NTIS, PC A0S/MF AOl1. 

The Kalman filter is a powerful tool for the design and 
analysis of stochastic systems. The general nature of the method 
permits such diverse applications as on-line state estimation in opti- 
mal control systems, as well as state and parameter estimation 
applications in data analysis and system identification. However, 
while there have been a large number of Kalman filter applications 
in the aerospace industry, there have been relatively few in the 
nuclear industry. The report describes some initial efforts made at 
the Idaho National Engineering Laboratory to gain experience with 
the methods of Kalman filtering and to test their applicability to 
nuclear engineering problems. Two specific cases were considered: 
first, a real-time state estimation problem using a hybrid computer 
where the process was simulated on the analog portion of the 
computer, and the Kalman filter was programmed on the digital 
portion; second, a system identification problem where a digital 
extended Kalman filter program was used to estimate states and 
parameters in a nuclear fuel pin using data generated both by actual 
experiments and computer simulations. The report contains a deriva- 
tion of the Kalman filter equations, a development of the mathemat- 
ical model of the nuclear fuel pin, a description of the computer 
programs used in the analysis, and a discussion of the results ob- 
tained. 


30144 Nuclear reactor spacer assembly. Anthony, A.J.; Groves, 
M.D. (to Combustion Engineering, Inc.). US Patent 4,135,972. 23 
Jan 1979. Filed date 29 Mar 1976. 6p. 

A fuel assembly for a nuclear reactor is disclosed wherein the 
fuel element receiving and supporting grid is comprised of a first 
metal, the guide tubes which pass through the grid assembly are 
comprised of a second metal and the grid is supported on the guide 
tubes by means of expanded sleeves located intermediate the grid 
and guide tubes. The fuel assembly is fabricated by inserting the 
sleeves, of initial outer diameter commensurate with the guide tube 
outer diameters, through the holes in the grid assembly provided for 
the guide tubes and thereafter expanding the sleeves radially out- 
wardly along their entire length such that the guide tubes can 
subsequently be passed through the sleeves. The step of radial 
expansion, as a result of windows provided in the sleeves having 
dimensions commensurate with the geometry of the grid, mechani- 
cally captures the grid and simultaneously preloads the sleeve 
against the grid whereby relative motion between the grid and guide 
tube will be precluded. 


30145 Plate-type fuel assembly for a nuclear reactor. Delafosse, 
J. (to Commissariat a l’'Energie Atomique). US Patent 4,134,791. 16 
Jan 1979. Priority date 11 Jun 1976, France. 8p. 

A stack of clad fuel plates disposed vertically in uniformly 
spaced and parallel relation constitutes the fuel assembly. The fuel 
plates are connected together in rigidly fixed relation by coupling 
means extending at right angles to the plane of the fuel plates and 
mounted at intervals in the vertical direction on the lateral edges of 
the plates. Hollow sleeves are rigidly fixed to at least a certain 
number of fuel plates and extend vertically in the plane of these 
latter, the sleeves being uniformly spaced in the transverse direction 
of the plates. 


30146 Movement of lenticular pores in mixed oxide (U, Pu)Q. 
nuclear fuel elements. Clement, C.F.; Finnis, M.W. (UKAEA, Har- 
well. Atomic Energy Research Establishment). J. Nucl. Mater.; 75: 
No. 1, 115-124(Jul 1978). 

A thermodynamically consistent theory is developed for the 
motion of lenticular pores in mixed oxide fuel. The advance on a 
previous theory is that oxygen concentrations on the two pore faces 
are allowed to differ according to the local plutonium concentration, 
as it is shown that otherwise stability criteria for the pore are 
violated. Numerical results for pore velocities are insensitive to 
values of oxygen to metal (O/M) and plutonium to metal (Pu/M) 
ratios and are practically independent of the oxygen heat of trans- 
port. Pores are shown to transport plutonium towards the centre of 
the fuel above a critical temperature which depends strongly on the 
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O/M and Pu/M ratio. A macroscopic current representing this 
transport is derived, but the need is pointed out for estimating gas 
pickup by pores before concluding whether this current contributes 
towards Pu redistribution in actual reactor fuels. 


CONTROL SYSTEMS 


30147 (HEDL-TME—78-104) Sodium erosion of boron carbide 
from breached absorber pins. Baker, D.E.; Basmajian, J.A. (Hanford 
Engineering Development Lab., Richland, WA (USA)). Jan 1979. 
Contract EY-76-C-14-2170. 50p. AT. 

The erosion of irradiated boron carbide by flowing sodium 
was investigated in an out-of-reactor loop test and in an irradiation 
test conducted in EBR-II. Sodium flow velocity over the intention- 
ally breached absorber pins was 5 ft/sec. Important parameters 
investigated in the irradiation test were boron carbide burnup, tem- 
perature and defect type (hole or slit). Similar erosion behavior was 
observed for the irradiation test and the loop test. Erosion was not 
enhanced by the reactor radiation environment. Erosion was con- 
fined to the defect area and was influenced by boron-10 burnup in 
the boron carbide pellets and by temperature. 


30148 (STI/PUB—491(Vol.1)) Nuclear power plant control and 
instrumentation, 1978. (International Atomic Energy Agency, 
Vienna (Austria)). Sep 1978. 518p. (In several languages). (CONF- 
780469—P1). IAEA, Vienna, Austria $41.00. 

From IAEA symposium on nuclear power plant control and 
instrumentation; Cannes, France (24 Apr 1978). 

Abstracts for the individual papers presented at the meeting 
appear separately in the data base. 


30149 (STI/PUB—491(Vol.2)) Nuclear power plant plant con- 
trol and instrumentation, 1978. (International Atomic Energy 
Agency, Vienna (Austria)). Dec 1978. 610p. (In several languages). 
(CONF-780469—P2). IAEA, Vienna, Austria $48.00. 

From IAEA symposium on nuclear power plant control and 
instrumentation; Cannes, France (24 Apr 1978). 

Abstracts for the individual papers presented at the meeting 
appear separately in the data base. 


30150 Use of simulation for the verification of nuclear reactor 
optimal automatic spatial oscillation control. Impink, A.J., Jr.; El- 
Bassioni, A.A. (Carnegie-Mellon Univ., Pittsburgh, PA). pp 659-665 
of Modeling and simulation. Volume 5. Part 2. Vogt, W.G.; Mickle, 
M.H. (eds.). Pittsburgh, PA; Instrument Society of America (1974). 

From 5. conference on modeling and simulation; Pittsburgh, 
PA, USA (24 Apr 1974). 

Analog simulation of a typical pressurized water reactor has 
been used to verify the performance of a prototype automatic 
control system for near-optimal suppression of axial xenon oscilla- 
tions. Individual modules were used to represent a set of axial nodes 
of the core, the control rods in the core and the reactivity compensa- 
tion control system, as well as the oscillation monitoring and control 
system under development. A series of tests under conditions closely 
approximating typical power reactor operating conditions showed 
that highly effective, fully automatic monitoring and control of 
xenon-induced spatial oscillations are feasible. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 29885, 29887, 29888, 31420 


30151 (NUREG/CR—0456) Rancho Seco building wake effects 
on atmospheric diffusion. Start, G.E.; Cate, J.H.; Dickson, C.R.; 
Ricks, N.R.; Ackerman, G.R.; Sagendorf, J.F. (National Oceanic 
and Atmospheric Administration, Idaho Falls, ID (USA). Environ- 
mental Research Labs.). Nov 1977. 186p. NTIS, PC A09/MF AO1. 

A series of 23 paired gaseous tracer releases at the Rancho 
Seco Nuclear Power Station in 1975 was the third of several tests 
designed to investigate the diffusion characteristics of the atmos- 
phere under conditions of low windspeed and temperature inversion. 
This test also evaluated the effects of flow around buildings upon 
dilution of pollutants. Gaseous tracers were laterally dispersed about 
six times more than the expected amounts from Pasquill—Gifford 
curves of sigma-y. Most of this increase could be related to observed 
variance of the horizontal wind direction (meandering). For ground- 
level releases the effective sigma-z values were 16 times greater than 
the corresponding values from the Pasquill—Gifford curves. Meas- 
ured ground-level axial concentrations were about 75 times smaller 
than predicted by the Gaussian diffusion equation for a ground-level 
release when Pasquill—Gifford values of sigma-y and sigma-z were 
used. 
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30152 (NUREG/CR—0639) Empirical model of impingement 
impact. Environmental Sciences Division publication No. 1289. 
Barnthouse, L.W.; DeAngelis, D.L.; Christensen, S.W. (Oak Ridge 
National Lab., TN (USA)). 9 Jan 1979. Contract W-7405-ENG-26. 
28p. (ORNL/NUREG/TM—290). Dep. NTIS, PC A03/MF AO0O1. 

A simple model, derived from Ricker’s (1975) theory of 
fisheries dynamics, that can be used to estimate the impact of 
impingement of juvenile fish by power plants on year-class abun- 
dance in vulnerable species is described. The only data required are 
estimates of the initial number of impingeable juveniles, the number 
impinged, and the rate of total mortality during the period of 
vulnerability. The impact of impingement is expressed in the model 
as the conditional mortality rate, rather than the more commonly 
used exploitation rate. The conditional mortality rate is superior as a 
measure of impact for two reasons: it accounts for the differential 
impact of impinging fish of different ages, and it is numerically 
equivalent to the fractional reduction in year-class abundance due to 
impingement. We present an application of the model using the 1974 
year-class of the Hudson River striped bass population as an exam- 
ple. We then show how the model can be modified to account for 
seasonal fluctuations in the rate of impingement, discuss the effect of 
these fluctuations on the calculated impact, and discuss the influence 
on model output of errors in the measurement of abundance, im- 
pingement, and total mortality. It is evident from this analysis that 
estimates of impingement impact are as sensitive to errors in esti- 
mates of population size and mortality as to estimates of the number 
of fish impinged. Thus, it is not possible to reliably estimate the 
impact of impingement on a vulnerable fish species unless a substan- 
tial effort is devoted to population studies. 


SITING 
REFER ALSO TO CITATION(S) 31421 


30153 (AED-Conf—77-020-001) Site provision planning for nu- 
clear power plants and other large-scale projects with environmental 
relevance in the FRG. Blumel, W. (Hochschule fuer 
Verwaltungswissenschaften, Speyer (Germany, F.R.)). (Zentralstelle 
fuer Atomkernenergie-Dokumentation (ZAED), Eggenstein-Leo- 
poldshafen (Germany, F.R.)). 1977. 33p. (In German). (CONF- 
770158—1). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From 48. colloquium on energy law; Koeln, F.R. Germany 
(27 Jan 1977). 

As regards conflicts in interest in connection with site plan- 
ning and site decisions, the author evolves the following theses: 1) 
Site provision planning by the Federal Government as in Baden- 
Wuerttemberg and North Rhine-Westphalia; 2) clarification of the 
Federal Government's competences; 3) prompt and adequate partici- 
pation of those concerned; 4) increased influence of the Federal 
Government, e.g. basic site planning by the Federal government and 
authority of the Federal government to issue directives (section 85 
Basic Law) to the Laender regarding site provision planning; 5) 
solutions to the problems of citizen participation and the question of 
legal protection; 6) standardization of a design and hearing proce- 
dure at an early date within the area planning laws of the Federal 
government, the area planning laws to be open to further develop- 
ment. 


30154 (EPRI-NP—945) Nonlinear soil-structure interaction. 
Final report. Isenberg, J.; Vaughan, D.K.; Sandler, I. (Weidlinger 
Associates, Menlo Park, CA (USA)). Dec 1978. 225p. Dep. NTIS, 
PC A10/MF AOl1. 

The results are presented of research into modeling of consti- 
tutive properties of soil and of soil-structure interaction for nuclear 
power plants in earthquakes. The models which are developed are 
general and can be used to simulate a three-dimensional structural 
geometry, nonlinear site characteristics and arbitrary input ground 
shaking. This research extends the cap family of constitutive models 
of soils to include earthquake effects. Also, the cap model is ex- 
tended to include the effects of pore fluid on the seismic response of 
soils. In addition, the soil island approach to sc‘l-structure interac- 
tion is adapted to seismic problems. Sensitivity of seismic induced 
soil-structure interaction to the size of soil island is investigated. 
Application of the soil island approach is made to the SMQUAKE I 
series of explosive field test designed to simulate earthquake ground 
motion effects on model nuclear containment structures. Two- and 
three-dimensional finite element simulations of the tests are per- 
formed and results compared with measured data. 


30155 Mined rock caverns for underground nuclear plants in 
California. Dodds, R.K. (Foundation Sciences, Inc., Portland, OR); 
Eriksson, K.; Kuesel, T.R. pp 444-451 of Rock mechanics. Kim, Y.S. 
(comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Underground Design Consultants was retained by the 
CERDC to prepare a conceptual design and cost estimate for a 1,300 
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MWe) nuclear power plant constructed in a granite foothill loca- 
tion. The UDC plant equipment layout was split into three function- 
al groupings. Each group was housed in its own cavern. The reactor 
cavern houses the nuclear steam supply system, including the steam 

enerators and the primary coolant system. The auxiliary cavern 
Chone many of the functions that need to be near the reactor but 
need not be subjected to the same containment pees The third 
cavern is for housing the electrical portions of the plant, including 
the turbine generator and the reactor control room. The widest 
cavern is the one required for the nuclear reactor. The nuclear 
engineers on the project have concluded that the narrowest span for 
a 1,300 MW plant would require a clear span of 28 m (95 ft). Adding 
space for the steel and concrete interior lining, a blast line of 30 m 
(101 ft) would be required. The span, length, and height of the major 
caverns are listed. In all, a 1,300 MW plant would require excavation 
of slightly more than one million cubic yards of rock. The difficulty 
in designing such a facility is not the construction and permanent 
stability of the caverns, but rather, it is anticipating and satisfying the 
criteria and hypothetical events that will be postulated by licensing 
bodies. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 29436, 31411 


30156 (NUREG—0521) Radioactive materials released from nu- 
clear power plants. Annual report 1977. Decker, T.R. (Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Management 
and Program Analysis). Nov 1978. 163p. Dep. NTIS, PC A08/MF 
AOl. 


Releases of radioactive materials in airborne and liquid ef- 
fluents from commercial light water reactors during 1977 have been 
compiled and reported. Data on solid waste shipments as well as 
selected operating information have been included. This report sup- 
plements earlier annual reports issued by the former Atomic Energy 
Commission and the Nuclear Regulatory Commission. The 1977 
release data are compared with previous years releases in tabular 
form. Data covering specific radionuclides are summarized. 


30157 (UNI-SA—58) Disposal and handling of nuclear steam 
generator chemical cleaning wastes. Larrick, A.P.; Schneidmiller, D. 
(United Nuclear Industries, Inc., Richland, WA (USA)). 15 Dec 
1978. Contract EY-76-C-06-1857. 29p. (CONF-790131—1). Dep. 
NTIS, PC A03/MF AO1. 

From Chemical cleaning workshop (electric power research 
institute); Miami, FL, USA (23 Jan 1979). 

A large number of pressurized water nuclear reactor electri- 
cal generating plants have experienced a corrosion-related problem 
with their steam generators known as denting. Denting is a mechani- 
cal deformation of the steam generator tubes that occurs at the tube 
support plates. Corrosion of the tube support plates occurs within 
the annuli through which the tubes pass and the resulting corrosion 
oxides, which are larger in volume than the original metal, compress 
and deform the tubes. In some cases, the induced stresses have been 
severe enough to cause tube and/or support cracking. The problem 
was so severe at the Turkey Point and Surrey plants that the tubing 
is being replaced. For less severe cases, chemical cleaning of the 
oxides, and other materials which deposit in the annuli from the 
water, is being considered. A Department of Energy-sponsored 
program was conducted by Consolidated Edison Co. of New York 
which identified several suitable cleaning solvents and led to in-plant 
chemical cleaning pilot demonstrations in the Indian Point Unit 1 
steam generators. Current programs to improve the technology are 
being conducted by the Electric Power Research Institute, and the 
three PWR NSSS vendors with the assistance of numerous consul- 
tants, vendors, and laboratories. These programs are expected to 
result in more effective, less corrosive solvents. However, after a 
chemical cleaning is conducted, a large problem still remains- that of 
disposing of the spent wastes. The paper summarizes some of the 
methods currently available for handling and disposal of the wastes. 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 31411, 31419 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 30056, 30065, 30067, 30094, 
30095, 30096, 30185, 30205, 30208, 30209, 30210, 30211, 30232 


30158 (HEDL-SA—1505) Optimized FFTF Acceptance Test 
Program covering Phases III, IV, and V. Wykoff, W.R.; Jones, D.H. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 


ERA VOL. 4, NO. 11 


Mar 1977. Contract EY-76-C-14-2170. 84p. Dep. NTIS, PC A05/MF 
AOl. 


A detailed review of Phases III, IV, and V of the FFTF 
Acceptance Test Program has been completed. The purpose of this 
review was to formulate that test sequence which not only meets 
requirements for safe, reliable and useful operation of the plant, but 
also results in the earliest prudent demonstration of full-power 
performance. A test sequence based on the underlying assumption 
that sodium flows into the secondary sodium storage tank (T-44) no 
later than August 31, 1978, is described in detail. A time-scale which 
allows extra time to put systems and equipment into operation the 
first time, debugging, and learning how to operate most effectively 
has been superimposed on the test sequence. Time is not included for 
major equipment malfunctions. This test plan provides the basis for 
coordinating the many and varied activities and interfaces necessary 
for successful and timely execution of the FFTF Acceptance Test 
Program. In this report, the need dates have been identified for 
presently scheduled test articles and standard core components. 


30159 (HEDL-TME—78-107) Calculation of neutron source 
strength in FFTF fuel as a function of irradiation. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 1978. Contract EY- 
76-C-14-2170. 62p. AT. 

Isotope buildup and depletion in reactor fuel as a function of 
irradiation were evaluated with the ORIGEN and ALCHEMY 
codes using updated libraries of effective cross sections and half- 
lives. More accurate evaluations of isotopic density changes in fuel 
than previously possible were made at the Hanford Engineering 
Development Laboratory using the Evaluated Nuclear Data File/B, 
Version V (ENDF/B-V) cross sections. Libraries of one-energy- 
group effective cross sections for capture, fission and (n,2n) reactions 
were developed by spectrum-averaging 12 energy group multigroup 
cross sections with typical 12-energy-group spectra in the inner and 
outer driver regions of FFTF Cores 1 and 2 at the beginning of life 
(BOL), the beginning of cycle 4 (BOC-4), and end of cycle 4 (EOC- 
4). The calculational results of isotope depletion and buildup for 
inner driver and outer driver fuel were used with recently evaluated 
neutron yields for spontaneous fission and (a,n) reactions. These 
provide the most accurate neutron source level evaluation currently 
obtainable with exisiting nuclear data. 


30160 (IDO—1570-T3) LOFT monthly progress report, Decem- 
ber 1978. (Idaho National Engineering Lab., Idaho Falls (USA)). Jan 
1979. Contract EY-76-C-07-1570. 170p. Dep. NTIS, PC A08/MF 
AOl. 

The first LOFT nuclear LOCE was conducted December 9, 
1978. DOE costs associated with that effort and those expected to 
clean up identified outstanding work have been totaled to be $55.8 
million. Thus, the LOFT project has bettered its schedule commit- 
ment of more than two years ago by 16 weeks and is expected to 
complete $10.6 million under its committed DOE budget. Costs for 
December are in generally good agreement with budget. However, 
material costs shown in reports are significantly understated due to 
delays in including invoices for contract labor and subcontracts. 
These costs are currently being tracked manually, an effort which 
will continue until the material reports are corrected. 


30161 (IWGFR—23, pp 17-29) Operating experience in cleaning 
sodium-wetted components at the KNK nuclear power plant. Stade, 
K.C. (Kernkraftwerk-Betriebsgesellschaft, Eggenstein, Germany). 
Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Since 1969, components of the KNK facility, the first sodium 
cooled nuclear power plant in the Federal Republic of Germany, 
have been cleaned both by the alcohol and the wet gas techniques. 
The experience accumulated in the application of these methods, 
especially in cleaning steam generators and fuel elements is outlined. 
Somepreliminary results are indicated of the attempt to clean a cold 
trap from the primary circuit of the KNK facility. 


30162 (IWGFR—23, pp 53-63) Operational experience of the 
fuel cleaning facility of Joyo. Mukaibo, R.; Matsuno, Y.; Sato, L.; 
Yoneda, Y.; Ito, H. (Oarai Engineeering Centre, Tokyo, Japan). Aug 
1978. 


From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Spent fuel assemblies in Joyo, after they are taken out of the 
coree, are taken to the Fuel Cleaning Fautily in the reactor service 
building and sodium removal is done. The cleaning process is done 
by cooling the assembly with argon gas, steam charging and rinsing 
by demineralized water. Deposited sodium was 50 ~ 60 per assem- 
bly. The sodium and steam reaction takes about 15 minutes to end 
and the total time the fuel is placed in the pot is about an hour. The 
total number of assemblies cleaned in the facility was 95 as of 
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November, 1977. In this report the operational experience together 
with discussions of future improvements are given. 


30163 (IWGFR—23, pp 63-76) Sodium removal from the grap- 
ples of the fuel handling facility of JOYO. Mukaibo, R.; Matsuno, Y.; 
Sato, I.; Yoneda, Y.; Sato, H. (Oarai Engineeering Centre, Tokyo, 
Japan). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Sodium removal from the grapples of the fuel handling facili- 
ty of JOYO is done in alcohol. The operations of the cleaning 
facility started as the functional tests of the fuel handling facility 
began. Since then, criticality test and low power tests had been done 
and during this period, sodium removal from the grapples, after a 
certain amount of time in use, were done. The sodium experience of 
the grapples before power up test and some remarks on the improve- 
ments of the facility for the future are presented. 


30164 (IWGFR—23, pp 75-82) Sodium removal from the me- 
chanical pumps of JOYO. Matsuno, Y.; Nakamura, T.; Fukuhara, H.; 
Mukaibo, R. (Oarai Engineeering Centre, Tokyo, Japan). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Adjacent to the reactor main building a building for sodium 
component overhaul is prepared. This building contains a sodium 
cleaning facility for the primary main pump in addition to other 
facilities. The sodium cleaning facility and its cleaning process are 
described. Further, the function of this facility is evaluated using the 
result of the cleaning tests and experiences of actual pump cleaning. 


30165 (IWGFR—23, pp 83-99) Experience on sodium removal 
from various components. Kamei, M.; Kanbe, M.; Yagisawa, H.; 
Sasaki, S.;Kataoka, H.; Fukada, T.; Ishii, Y.; Saito, R.; Mimoto, Y. 
(Oarai Engineeering Centre, Tokyo, Japan). Aug 1978. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


Since 1970, OEC (O-arai Engineering Center) has been inves- 
tigating the following methods for removal of sodium from the 
components of sodium plants: steam cleaning for the 50 MW steam 
generator, secondary proto-type pump of JOYO and dummy fuel 
assembly of JOYO, alcohol cleaning for sector model of intermedi- 
ate heat exchanger (IHX) of JOYO and a proto-type isolation valve 
of JOYO and cleaning by vacuumization at high temperature for 
Regenerative Heat Exchangers. The outline of the sodium Disposal 
Facility and experience of sodium removal processing on the 50 MW 
steam generator, the crevices of the experimental subassemblies, the 
fuel handling machine of MONJU and the regenerative heat ex- 
changer of the Sodium Flow Test Facility are outlined. 


30166 (IWGFR—23, pp 182-195) EBR-2 experieence with 
sodium cleaning and radioactivity decontamination. Ruther, W.E.; 
Smith, C.R.F. (Argonne National Lab., IL). 1977. 

From IAEA meeting on sodium removal and decontamina- 
tion; Richland, WA, USA (14 Feb 1978). 


The EBR-II is now in its 13th year of operation. During that 
period more than 2400 subassemblies have been cleaned of sodium 
withou a serious incident of any kind by a two-step process devel- 
oped at Argonne. Sodium cleaning and decontamination of other 
reactor componetns has been performed only on the relativeely few 
occasions in which a repair or replacement has been required. A 
summary of the EBR-II experience is presented. A new facility is 
described for the improved cleaning and maintenance of sodium- 
wetted primary components. 


30167 (LTR—10-59) LOFT Test Support Facility Data Acquisi- 
tion System description. Meng, B.O. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 12 Dec 1978. Contract EY-76-CD-07- 
1570. 144p. Dep. NTIS, PC A07/MF AO1. 

Portions of document are illegible. 

The document contains a description of the Data Acquisition 
System which is used to acquire measurement data from the Blow- 
down Facility (BF) and Full Area Steady-State Testing (FAST) test 
loops at the LOFT Test Support Facility. 


30168 (LTR—20-87) LOFT acceptance test results. Prassinos, 
P.G. (Idaho National Engineering Lab., Idaho Falls (USA)). 17 Jan 
1979. Contract EY-76-C-07-1570. 127p. Dep. NTIS, PC A07/MF 
AOl. 

This document provides a reference on the loss-of-fluid test 
(LOFT) plant operational characteristics, and in combination with 
the LOFT System and Test Description provides a detailed physical 
description of the LOFT facility. Selected data for the primary 
coolant, emergency core cooling, and blowdown suppression sys- 
tems, obtained from the integrated plant functional testing and the 
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Loss-of-Coolant Experiments (LOCEs) L1-1 through L1-4 are pre- 
sented. These tests verified the proper operation of the LOFT 
facility and obtained baseline data on the plant. The data presented 
consist of pressure drops, resistance coefficients, pump characteris- 
tics, cold wall delay, liquid level-volume correlations, blowdown 
times, plant thermal data, and individual component test results. 


30169 (LTR—111-103) Instability study for LOFT for L2-1, L2- 
2, and L2-3 pretest steady-state operating conditions. Eide, S.A. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 14 Nov 1978. 
Contract EY-76-C-07-1570. 26p. (RE-A—78-096). Dep. NTIS, PC 
A03/MF AOl1. 

The results are presented of a thermal-hydrodynamic flow 
instability study of the LOFT reactor for the L2-1, L2-2, and L2-3 
pretest steady-state operating conditions. Comparison is made be- 
tween the LOFT reactor and a typical PWR, and the effects on 
stability of differences in operating parameters and geometry are 
discussed. Results indicate that the LOFT reactor will be thermal- 
hydrodynamically stable for nominal and worst case operating con- 
ditions. The study supports the LOFT Experimental Safety Analyses 
for the L2-i, L2-2, and L2-3 tests. 


30170 (LTR—141-89) LOFT cladding surface thermocouple cali- 
bration test results for stainless steel clad rod RRF-A-88107. Eaton, 
A.M.; Tolman, B.L.; Solbrig, C.W. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 16 Jan 1979. Contract EY-76-C-07-1570. 
57p. Dep. NTIS, PC A04/MF AO1. 

LOFT thermocouple response data are presented for the 
stainless steel clad electrical heater rod RRF-A-88107. Tests were 
conducted in the LOFT Test Support Facility and were intended to 
simulate coolant and cladding temperature conditions expected 
during the LOFT loss-of-coolant experiments. Comparisons are 
made with previously obtained stainless steel and Zircaloy clad 
heater rod data. Differences in thermocouple behavior between 
previously tested stainless steel and Zircaloy clad heater rods are 
discussed. It is recommended that the stainless steel clad heater rod 
test data not be used to correct or characterize the measurement of 
the cladding surface temperature of a nuclear fuel rod by the LOFT 
surface thermocouple. 


30171 (ORNL/TM—6646) Oak Ridge Research Reactor quar- 
terly report, April, May, and June of 1978. Hurt, S.S. III; Lance, 
E.D. (Oak Ridge National Lab., TN (USA)). Dec 1978. Contract W- 
7405-ENG-26. 32p. Dep. NTIS, PC A03/MF AO1. 

The ORR operated at an average power level of 27.8 MW for 
72.6% of the time during April, May, and June of 1978. The reactor 
was shut down on fifteen occasions, two of which were unsched- 
uled. Reactor downtime needed for refueling, maintenance and 
checks was higher than normal due to beam-hole-plug maintenance, 
with the reactor remaining available for operation 82.4% of the time. 
Maintenance activities, both mechanical and instrument, were essen- 
tially routine in nature. Special tests or measurements completed 
during the quarter included gamma flux (heating) measurements 
made in core positions E-7, E-5, E-3, and C-7 using lattice configura- 
tions as indicated in figure Nos. 5, 6, 7, 8, 9, and 10 


30172 (ORNL/TM—6755) High flux isotope reactor. Quarterly 
report, July, August, and September of 1978. Corbett, B.L.; McCord, 
R.V.; Poteet, K.H. (Oak Ridge National Lab., TN (USA)). Feb 
1979. Contract W-7405-ENG-26. 20p. Dep. NTIS, PC A02/MF 
AOl. 

Routine reactor operation with four end-of-cycle shutdowns 
and one unscheduled shutdown caused by a leaking heat exchanger 
resulted in an on-stream time of 90.6%. The semiannual reactor- 
component inspection was completed, and the control plates were 
changed. Basic operating data for th quarter are listed. 


30173 (ORNL/TM—6759) Oak Ridge Research Reactor quar- 
terly report, July—September 1978. Hurt, S.S. III; Lance, E.D. (Oak 
Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 20p. Dep. NTIS, PC A02/MF AO1. 

The ORR operated at an average power level of 26.6 MW for 
86,8% of the time during July, August, and September of 1978. The 
reactor was shut down on sixteen occasions, two of which were 
unscheduled. Reactor downtime needed for refueling, maintenance, 
and checks was normal, with the reactor remaining available for 
operation 89.0% of the time. Maintenance activities, both mechani- 
cal and instrument, were essentially routine in nature. The basic 
operating data presented; details relative to cycles of operation 
during the quarter are given. 


30174 (TID—29009) Core test program: UWNR mixed TRIGA- 
FLIP core. Cashwell, R.J. (Wisconsin Univ., Madison (USA). Dept. 
of Nuclear Engineering). Feb 1978. Contract EY-76-C-02-1560. 32p. 
Dep. NTIS, PC A03/MF AO1. 

Six new FLIP fuel bundles (Nos. 43 through 48) and one 
standard instrumented element were received on December 28, 1977. 
Normal fuel element measurements were performed on the new 
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FLIP fuel bundles and the instrumented fuel element was prepared 
for service by attaching conduit and connecting thermocouple leads 
to an appropriate connector. A loading to critical was begun on 
December 20, 1977, and completed on January 3, 1978. Initial 
criticality was reached at 1340 on January 3, 1978, with 19 fuel 
bundles in the core and control rods banked at 15.12 inches with- 
drawn. Shutdown margin of the 19-bundle critical core was meas- 
ured to be 7.8% reactivity. 


30175 (UNI—1123) Steam venting capacity from reactor modera- 
tor. Smith, G.L.; Peistrup, P.E. (United Nuclear Industries, Inc., 
Richland, WA (USA)). 31 Aug 1978. Contract EY-76-C-06-1857. 
3lp. Dep. NTIS, PC A03/MF AO1. 

The analysis presented in this report represents a parametric 
study of the maximum moderator pressures and maximum pressures 
in the gas system supply and return lines as a function of pressure 
tube break flow rate, steam conditions, i.e. saturated or superheated 
and the flow paths from the reactor steam relese box. The analysis 
was performed as a part of the N-reactor Updated Safety Analysis 
Report (NUSAR) program. Based on the probability that the steam 
vented from the moderator would be superheated, it should be 
vented to the rear pipe space only to avoid failure of the exhaust 
filters from excessive pressure drop and steam temperatures. For this 
configuration a maximum moderator pressure of 14.5 psig would be 
predicted for the worst case double-ended pressure tube break 
occurring in the upstream spacer zone. Under these conditions the 
moderator design pressure of 5 psig would be exceeded and some 
blow-by past the reactor gas seals and ball valves would be expected. 
The maximum pressure would be well below that at which the 
primary shield welds would begin to fail. 


30176 Interpretation of neutron noise spectra measured in the 
presence of fluctuating voids. Nabavian, M. Ames, IA; Iowa State 
Univ. (1977). 162p. University Microfilms Order No. 77-16,968. 

Thesis (Ph. D.). 

A noise analysis method was used to study the response of 
neutron detectors to the combined effect of a global noise source 
driven by fluctuations in the reactivity of an at-power reactor, and a 
local noise source driven by fluctuations in local void fraction in the 
vicinity of the neutron detector. Measurements were performed with 
two neutron detectors in an experimental coolant channel placed in 
the thermal column of the Ames Laboratory Research Reactor. The 
fluctuations in the output currents of the detectors were studied 
using auto- and cross-spectral density functions, and phase and 
coherence functions. The experimental results are compared to a 
simple theory describing the joint effect of reactor noise and local 
void fluctuations on the noise spectra. The theory contains the 
concept of finite volume of sensitivity which accounts for the effect 
of void fluctuations on the local neutron flux. The effect of finite 
detector size is also considered. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


30177 (AED-Conf—78-004-009) Operational experience and 
failure statistics of nuclear power plants with LWR reactors in the 
Federal Republic of Germany. Spalthoff, F.J. (Zentralstelle fuer 
Atomkernenergie-Dokumentation (ZAED), Eggenstein-Leopoldsha- 
fen (Germany, F.R.)). 1978. 18p. (In German). (CONF-780149—4). 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From Meeting on the safety of the light-water reactor; Mainz, 
F.R. Germany (16 Jan 1978). 

The article starts by reporting on the operational behaviour 
since start-up (gross power generation, degree of utilization, avail- 
ability, non-availability periods, outage times), radioactive emissions, 
accidents, and radiation exposure of the plants own personnel and of 
outside personnel. The following points are summarized: 1) Oper- 
ational experience with German nuclear power plants has shown 
that the diversified and redundant design chosen guarantees safe 
operation of these nuclear power plants. 2) Disturbances and failures 
were mainly found in the non-nuclear part of the plant. The causes 
of the problems resulting in long outages were found, the problems 
were solved, relief measures were taken, and the weak points were 
avoided in later plants. 3) Radioactive emissions into the environ- 
ment and personnel exposure were far below the permissible limits. 


30178 (DP—1497) Confinement of airborne radioactivity. Prog- 
ress report, January—December 1977. Evans, A.G. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Ae Contract EY-76-C-09-0001. 37p. Dep. NTIS, PC A03/MF 
AOl. 

Iodine penetration and ignition temperature data obtained 
from carbon that was removed from the Savannah River Plant 
(SRP) confinement system show that Type GX-176 carbon has a 
useful life of at least 30 months. Development studies on new 
halogen adsorbers showed that coal- and petroleum-base carbons can 
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be treated in the laboratory to retain methyl iodide as well as, or 
better than, commercial coconut-base carbons. Radiation stability 
tests for iodine-loaded, silver-exchanged zeolite (AgX) showed that 
some internal migration of iodine occurs in the AgX under dynamic 
flow conditions in a high intensity radiation environment. The tests 
also showed that the distribution of iodine in the test bed is more 
affected by the inlet air concentration than by exposure to gamma 
radiation. 


PROPULSION REACTORS 


30179 (RISLEY-Trans—3181) Gases and corrosion products in 
the primary circuit of the Otto Hahn. Reinhardt, K.H.; Smith, I.J. 
Translated from VGB Kraftwerkstech.; 57: No. 3, 165-173(Mar 1977). 
17p. British Library Lending Div., Yorkshire, England. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 30149 


30180 (AED-Conf—77-403-001) Interaction of a core melt with 
concrete. Reimann, M. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Reaktorbauelemente); Holleck, H.; Skokan, 
A. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Material- und Festkoerperforschung); Perinic, D. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb und Tech- 
nik). (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Reaktorbauelemente). 1977. 24p. (In German). (CONF- 
771252—1). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From Projekt nukleare sicherheit of the gesellschaft fuer 
kernforschung; Karlsruhe, F.R. Germany (1 Dec 1977). 

In its fourth phase, a hypothetic core melt interacts with the 
concrete of the reactor foundation. This phase may last several days. 
Experimental iaboratory investigations and theoretical models on the 
basis of model experiments aim at determining the time curve of the 
temperature of the core melt in order to quantify the processes up to 
the solidification of the melt and the end of concrete destroyal. 
Material interactions: 1) The two phases of the core melt, oxidic and 
metallic, remain separate for a long period of time. In dependence of 
the degree of oxidation of the system, the elemental distribution and, 
in particular, the fission products in the melt may be assessed. 2) The 
changes in the material values of the core melt in dependence of the 
temperature curve may be qualitatively assessed. 3) The solidifica- 
tion temperature of the oxidic phase of the core melt may be given in 
dependence of (UO2 + ZrO) content. Thermal interactions: 1) The 
ratio vertical/radial erosion, which determines the cavity shape, is 
described in the correct order of magnitude by the extended film 
model. 2) The correct order of magnitude of the erosion rates is 
described by the concrete destruction model coupled with the film 
model. 3) The effects of the different concrete destruction enthalpies 
and concrete compositions (amount of gaseous decomposition prod- 
ucts) may be estimated by the model calculations. 


30181 (AED-Conf—77-403-003) Fuel rod behaviour in the refill 
and flooding phase of a LOCA. Wiehr, K.; Erbacher, F.; Harten, U.; 
Just, W.; Neitzel, H.J.; Schaeffner, P.; Schmidt, H. (Kernforschungs- 
zentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktorbauelemente). 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Reaktorbauelemente). 1977. 15p. (In German). (CONF- 
771252—5). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From Projekt nukleare sicherheit of the gesellschaft fuer 
kernforschung; Karlsruhe, F.R. Germany (1 Dec 1977). 

Single-rod experiments found: (a) The deformation mecha- 
nism and the resulting bursting strain on the zircaloy cladding tube 
are determined to a high degree by the temperature difference on the 
cladding tube circumference; (b) with large azimuthal temperature 
differences, large reduction in wall thickness are limited to a small, 
hot region of the cladding tube circumference, so that large and 
medium bursting strains on the circumference are avoided; (c) large 
azimuthal temperature differences result in small bursting strains, 
while small temperature differences cause high bursting strains; (d)) 
out-of-pile and in-pile burst data of fresh fuel rods (temperature, 
pressure, strain) are in good agreement; (e) the zircaloy cladding 
tubes deformed under azimuthal temperature differences result in 
non-symmetric deformation due to tube bending; (f) circumferential 
swelling greater than 33% which would cause neighbouring swell- 
ing tubes to touch, are limited to a relatively short distance around 
the burst point; (g) large axial cladding tube deformations were 
— observed. Some results of cluster experiments are presented in 
short. 


30182 (AED-Conf—77-403-005) Status and tasks of nuclear 
safety research. Fischer, M. (Kernforschungszentrum Karlsruhe 
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(Germany, F.R.). Projekt Nukleare Sicherheit). (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Nukleare Si- 
cherheit). 1977. 28p. (In German). (CONF-771252—3). Dep. NTIS 
(US Sales Only), PC A04/MF AO1. 

From Projekt nukleare sicherheit of the gesellschaft fuer 
kernforschung; Karlsruhe, F.R. Germany (1 Dec 1977). 

Aspects discussed are: (a) Targets of nuclear safety research 
and development; (b) Structure and tasks of the German LWR 
safety programme; (c) Main tasks of the PNS; (d) Targets, status and 
findings of the sub-projects. 


30183 (AED-Conf—77-403-006) Results of FR-3 in-pile experi- 
ments on fuel rod behaviour during LOCAS. Karb, E. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Projekt Nukleare Si- 
cherheit). (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Projekt Nukleare Sicherheit). 1977. 9p. (In German). (CONF- 
771252—4). Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

From Projekt nukleare sicherheit of the gesellschaft fuer 
kernforschung; Karlsruhe, F.R. Germany (1 Dec 1977). 

After discussing the targets, the test philosophy and the 
experimental procedure, results of 13 rods not pre-irradiated are 
given which burst when exposed to temperature transients. The 
results are only preliminary as the tests have not been completely 
evaluated yet. 


30184 (AED-Conf—77-403-007) Analysis of the fluid-structure 
dynamic interaction of reactor pressure vessel internals during blow- 
down. Schlechtendahl, E.G.; Krieg, R.; Schumann, U. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung; Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Nukleare Sicherheit); Hirt, C.W. (Los Alamos Scientific 
Lab., N.Mex. (USA)). (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.); Los Alamos Scientific Lab., NM (USA)). 1977. 
llp. (In German, English). (CONF-771251—1). Dep. NTIS (US 
Sales Only), PC A03/MF AOl. 

From Projekt nukleare sicherheit of the gesellschaft fuer 
kernforschung; Karlsruhe, F.R. Germany (1 Dec 1977). 

The loadings on reactor internal structures (in particular the 
core barrel) induced during a PWR-blowdown must not result in 
excessive stresses and strains. The deformations are strongly influ- 
enced by the coupling of fluid and structure dynamics and it is 
necessary, therefore, to develop and apply new coupled analysis 
tools. In this paper a survey is given over work currently in progress 
in the Nuclear Research Center Karlsruhe and the Los Alamos 
Scientific Laboratory which aim towards ‘best estimate codes’. The 
new methods will be verified by means of the HDR-blowdown tests 
and other experiments. The results of several scoping calculations 
are presented and illustrated by movie films. 


30185 (AED-Conf—77-403-008) Phebus safety test reactor and 
the French light water reactor safety research program. Tanguy, P.Y 
(CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Inst. de Protection et de Surete Nucleaire). (CEA Centre 
d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France)). 1977. 12p. 
(CONF-771252—6). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Projekt nukleare sicherheit of the gesellschaft fuer 
kernforschung; Karlsruhe, F.R. Germany (1 Dec 1977). 

Compilation of the project of the French reactor safety 
research programme (25,000 MWe Westinghouse PWR now being 
built) and short description of the Phebus reactor for in-pile studies 
of the fuel behaviour during LOCAs. 


30186 (AED-Conf—77-498-004) Shut-down conditions, emergen- 
cy cooling and essential services. Belda, W. (Kraftwerk Union A.G., 
Erlangen (Germany, F.R.)). (Kraftwerk Union A.G., Erlangen (Ger- 
many, F.R.)). 1977. 47p. (CONF-7709147—1). Dep. NTIS (US Sales 
Only), PC A04/MF AOl1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

Included are: (1) Summary of system technology and reactor 
protection equipment. (2) Definitions. (3) LOCA: (a) blowdown and 
refilling phase; (b) jet and reaction forces; (c) flow and heat transfer 
behavior in the core; (d) behavior of the heater rods; (e) core 
melting. (4) Protection against and during LOCA: (a) general 
measures;(b) break of a primary coolant pipe; (c) break of a small 
pipe; (d) break of a secondary pipe. 


30187 (BNL—25191) Measurements of impurity migration in 
graphite at high temperatures using a proton microprobe. Shroy, R.E.; 
Soo, P.; Sastre, C.A.; Schweiter, D.G.; Kraner, H.W.; Jones, K.W. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 4p. (CONF-7811113—18). Dep. NTIS, PC A02/MF 
AOl. 


From 5. Inter-American conference on materials technology; 
Sao Paulo, Brazil (5 Nov 1978). 

The migration of fission products and other impurities 
through the graphite core of a High Temperature Gas Cooled 
Reactor is of prime importance in studies of reactor safety. Work in 
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this area is being carried out in which graphite specimens are heated 
to temperatures up to 3800°C to induce migration of trace elements 
whose local concentrations are then measured with a proton micro- 
probe. This instrument is a powerful device for such work because 
of its ability to determine concentrations at a part per million (ppm) 
level in a circular area as small as 10 wm while operating in an air 
environment. Studies show that Si, és, Cl, and Fe impurities in 
graphite migrate from hotter to cooler — Also Si, S, Cl, Ca, 
Fe, Mn, and Cr are observed to escape from the graphite and be 
deposited on cooler surfaces. 


30188 (CAAP-TR—038) Code Assessment and Application Pro- 
gram. Code data comparison for Semiscale Mod-3 integral Test S-07-6. 
Interim report. Mecham, D.C. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Jan 1979. Contract EY-76-C-07-1570. 68p. Dep. 
NTIS, PC A04/MF AO1. 

RELAP4/MOD6 analyses of Semiscale Test S-07-6 are com- 
pared to experimental data. Separate analyses for blowdown and 
reflood were made prior to testing. Posttest analysis was performed 
on the reflood portion of transient. The data show oscillatory 
thermal hydraulic response and multiple reflooding. The posttest 
analysis shows some, though very little, oscillatory behavior; none 
was exhibited in pretest analysis. 


30189 (CDAP-TR—79-050) Developmental verification of the 
FRAP uncertainty analysis option. Peck, S.O.; Atwood, C.L. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Jan 1979. Contract 
EY-76-C-07-1570. 50p. Dep. NTIS, PC E03/MF E03. 

The Fuel Rod Analysis Program—Transient code is a best- 
estimate code designed to calculate fuel rod response during tran- 
sient conditions in the reactor. An automated uncertainty analysis 
option has been added to the FRAP-TS5 code which allows the user 
to obtain estimates of the uncertainty in computed code outputs as 
functions of known input uncertainties. Developmental verification, 
the subject of this report, is an ongoing process whereby the 
uncertainty subcode is checked for programming correctness and for 
validity of analysis results. Three developmental verification studies 
were undertaken. (1) A benchmark calculation using a simple equa- 
tion replacing FRAP-TS was performed to check the correctness of 
the subcode programming. (2) The adequacy of the fit of the 
response equations to the data was evaluated using a statistical 
criteria to guard against over and under fitting and a visual examina- 
tion of residuals. An uncertainty analysis of a LOCA was used as an 
example. (3) The ability of the response equations to predict the true 
response surface was determined by generating new data and com- 
paring the predictions of the original equations with the new data. 
Results indicated that the majority of the responses were fit accept- 
ably well by just a linear response equation. The fit for a few 
responses could be improved by continuing the analysis to include 
higher order terms. Recommendations for future versions of the 
uncertainty analysis option are to include methods for assessing the 
validity of the response equations as an automatic user feature. 


30190 (CDAP-TR—052) Embrittlement of zircaloy cladding due 
to oxygen uptake (CBRTTL). Reymann, G.A. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Feb 1979. Contract EY-76-C-07- 
1570. 26p. Dep. NTIS, PC A03/MF AO1. 

A model for embrittlement of zircaloy due to oxygen uptake 
at high temperatures is described. The model defines limits for 
oxygen content and temperature which, if exceeded, give rise to 
zircaloy cladding which is sufficiently embrittled to cause failure 
either on quenching or normal handling following a transient. A 
significant feature of this model is that the onset of embrittlement is 
dependent on the cooling rate. A distinction is made between slow 
and fast cooling, with the boundary at 100 K/s. The material 
property correlations and computer subcodes described in 
MATPRO are developed for use in Light Water Reactor (LWR) 
codes. 


30191 (CONF-781146—4) Preliminary Multirod Burst Test Pro- 
gram results and implications of interest to reactor safety evaluations. 
Chapman, R.H. (comp.). (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 36p. Dep. NTIS, PC A03/MF 
AOl. 

From 6. water reactor safety research meeting; Germantown, 
MD, USA (6 Nov 1978). 

The Multirod Burst Test (MRBT) Program, in progress at 
Oak Ridge National Laboratory, is investigating LWR cladding 
deformation in single- and multirod test arrays under conditions 
representative of reflood and refill phases of a LOCA. In these tests 
internally pressurized, unirradiated Zircaloy-4 tubes containing elec- 
trically heated fuel simulators are tested to failure in a low-pressure. 
superheated-steam environment. The tubes are “uniformly” heated 
over a 915-mm length; the simulator pressure, due to the small 
enclosed gas volume, also varies with temperature (and deformation) 
during the test. Two 4 x 4 multirod tests (Bl and B-2), one with and 
one without the shroud being heated, have been conducted with a 
bundle heating rate of ~ 29°C/sec; initial pressure conditions for 
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these tests were selected to cause failure at about 860°C. An addi- 
tional 4 x 4 array (B-3) was tested using a bundle heating rate of ~ 
10°C/sec; the shroud was also heated in this test. Initial conditions 
were adjusted to cause failure at ~ 760°C. Posttest examination 
(including flow tests) of the B-1 and B-2 test arrays, is essentially 
complete, and pertinent data are included in this summary. 


30192 (CONF-781218—1) NRC/RSR Data Bank Program. Ban- 
kert, S.F.; Evans, C.D.; Hardy, H.A.; Litteer, G.L.; Schulz, G.L.; 
Smith, N.C. (Idaho National Engineering Lab., Idaho Falls (USA)). 
1978. Contract EY-76-C-07-1570. 1lp. Dep. NTIS, PC A02/MF 
AOl. 

From 1978 annual meeting of Association for Computing 
Machinery; Washington, DC, USA (4 Dec 1978). 

The United States Nuclear Regulatory Commission (NRC) 
has established the NRC/Reactor Safety Research (RSR) Data Bank 
Program to provide a means of collecting, processing, and making 
available experimental data from the many domestic and foreign 
water reactor safety research programs. The NRC/RSR Data Bank 
Program collects qualified engineering data from experimental pro- 
gram data bases, stores the data in a single data bank in a common 
format, and makes the data available to users. The program is 
designed to be user oriented to minimize the effort required to obtain 
and manipulate data of interest. The data bank concept and structure 
embodied in the data bank processing system are applicable to any 
program where large quantities of scientific (numeric) data are 
generated and require compiling, storage, and accessing in order to 
be collected and made available to multiple users. 3 figures. (RWR) 


30193 (EPRI-NP—962(Vol.1)) Analysis of steam chugging phe- 
nomena. Volume 1: a fundamental thermalhydraulic model to predict 
steam chugging phenomena. Sargis, D.A.; Stuhmiller, J.H.; Wang, 
S.S. GAYCOR, Del Mar, CA (USA)). Jan 1979. 90p. EPRI, Palo 
Alto, CA. 

A thermalhydraulic model has been developed to describe, in 
a fundamental way, steam chugging phenomena which may occur in 
light water reactor pressure suppression pools. The model appeals to 
the basic conservation laws to describe each aspect of the process 
and the resulting formulation is therefore relatively free of empiri- 
cism. Excellent agreement is found between calculated results, use of 
the new model, and a variety of measured chugging parameters 
obtained from small-scale experiments. 


30194 (EPRI-NP—962(Vol.2)) Analysis of steam chugging phe- 
nomena. Volume 2: user's manual for the CHUG1 computer program. 
Sargis, D.A.; Stuhmiller, J.H.; Wang, S.S. SAYCOR, Del Mar, CA 
(USA)). Jan 1979. 90p. EPRI, Palo Alto, CA. 

A user’s manual is presented for the CHUG1 computer pro- 
gram. CHUGI utilizes fundamental thermalhydraulic models to de- 
scribe steam condensation phenomena which may occur in pressure 
suppression pools in light water reactors. Basic conservation laws 
are used in CHUGI to describe each aspect of the chugging phe- 
nomena and the code is therefore relatively free of empiricism. The 
present code geometry is restricted to a single downcomer pipe 
submerged in a pool of incompressible water. 


30195 (EPRI-NP—962(Vol.3)) Analysis of steam chugging phe- 
nomena. Volume 3: SAMPAC hydrodynamic pool response code. 
Wang, S.S.; Stuhmiller, JH. (SAYCOR, Del Mar, CA (USA). Jan 
1979. 81p. EPRI, Palo Alto, CA. 

A free surface hydrodynamic code developed to study the 
fluid response in steam suppression systems during chugging events 
is described. The methods employed include the partial cell treat- 
ment of the free surface and the time average and central difference 
numerical schemes for solving the equations of motion. Qualitative 
agreement with experimental results has been achieved. The code is 
shown to be applicable to more general free surface fluid systems. 


30196 (ETEC-TDR—78-19) Study of safety relief valve oper- 
ation under ATWS conditions. Hutmacher, E.S.; Nesmith, B.J.; Bru- 
kiewa, J.B. (Energy Technology Engineering Center, Canoga Park, 
CA (USA)). 25 Jun 1979. Contract EY-76-C-03-0700. 89p. Dep. 
NTIS, PC A0S5/MF AO1. 

A literature survey and analysis project has been performed 
to determine if recent (since mid-1975) data has been reported which 
could influence the current approach to predicting PWR relief valve 
capacity under ATWS conditions. This study was conducted by the 
Energy Technology Engineering Center for NRC. Results indicate 
that the current relief valve capacity model tends to predict less 
capacity than actually obtains; however, no experimental verification 
at PWR ATWS conditions was found. Other project objectives 
were to establish the availability of methods for evaluating reaction 
forces and back pressure effects on relief valve capacity, and to 
determine if facilities exist which are capable of testing PWR relief 
valves at ATWS conditions. 


30197 (GEAP-NUREG—21304-11) BWR blowdown/emergency 
core cooling. Eleventh quarterly progress report, July 1—September 
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30, 1978. Jordan, R.P. (General Electric Co., San Jose, CA (USA). 
Nuclear Energy Div.). Oct 1978. 20p. NTIS $4.00. 

Blowdown/Emergency Core Cooling work is summarized. 
The BD/ECCIB facility description report has been submitted for 
sponsor review. Matrix tests 6405, 6406, and 6414 of the BD/ 
ECCIA test phase have been executed. Preliminary analysis of data 
from these tests has been undertaken. 


30198 (GEFR—14038-15) Advanced safety analysis. Fifteenth 
quarterly report, March—May 1978. (General Electric Co., San Jose, 
CA (USA). Boiling Water Reactor Systems Dept.). Jun 1978. Con- 
tract EY-76-C-03-0893-032. 59p. AT. 

Progress is summarized in the following areas of LMFBR 
safety research: accident debris analysis, inherently safe core design, 
fuel pin accident transients program, safe shutdown reliability for 
large breeder reactors, and experimental fuel rod fabrication. 


30199 (IDO—1570-T2) Experimental operating specification 
tests S-08-1 through S-08-08. Semiscale Mod-3 UHI test series. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Feb 1979. Contract 
EY-76-C-07-1570. 143p. Dep. NTIS, PC A07/MF AOl1. 

Semiscale Mod-3 is part of the overall Semiscale blowdown 
and emergency core cooling (ECC) project conducted by EG and G 
Idaho, Inc., to investigate the thermal and hydraulic phenomena 
accompanying a hypothesized loss-of-coolant accident (LOCA) in a 
pressurized water reactor (PWR) system. The primary objective of 
the Semiscale Program is to obtain representative integral and sepa- 
rate effects thermal-hydraulic response data to provide an experi- 
mental basis for analytical model development and verification. An 
additional objective is to provide other Nuclear Regulatory Com- 
mission (NRC) sponsored programs, such as the Loss-of-Fluid Test 
(LOFT) Program, with support in test planning, evaluation, and 
experiment design. The purpose of the document is to establish the 
experiment specifications for the tests in Test Series 8 of the Semis- 
cale Mod-3 Program. Test Series 8 is designated as the Upper Head 
Injection (UHI) Emergency Core Cooling System (ECCS) evalua- 
tion test series. The information contained in the document is suit- 
able for the preparation of detailed experiment operation procedures 
for the tests in Test Series 8. Included are: (1) individual test 
objectives and basic description, (2) general system configuration, (3) 
specific system requirements for various tests, (4) general instrumen- 
tation specification and operation, and (5) special instrumentation 
requirements where required. 


30200 (INIS-mf—4054, pp 182-192) Results of research into 
nuclear power plant safety. Polak, V.; Hladky, E.; Moravek, J.; 
Suchomel, J.; Stehlik, J. Sep 1976. (In Slovak). 

From 25. anniversary of the Power Research Institute; 
Prague, Czechoslovakia (30 Sep 1976). 


A survey is given of computer programmes for the safety 
analysis of nuclear power plants with WWER type reactors and 
with fast breeder reactors. The programmes solve accidents in the 
core, the primary circuit and the containment. A comparison is made 
of Czechoslovak and foreign computer programmes and their agree- 
ment proved. Also studied is the problem of radiation safety of 
nuclear power plants with regard to the leakage of radioactive 
isotopes and their detection. 


30201 (INIS-mf—4055, pp 81-87) Hygiene problems in building 
a nuclear power and heat plant near Bratislava. Chorvat, D.; Mizov, 
J. (Vyskumny Ustav Hygieny Prace a Chorob z Povolania, Bratisla- 
va (Czechoslovakia)); Hladky, E.; Kubik, I. (Vyskumny Ustav Ener- 
geticky, Jaslovske Bohunice (Czechoslovakia)); Carach, J. (Krajska 
Hygienicka Stanica, Bratislava (Czechoslovakia)). 1976. (In Slovak). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


The results are presented of the calculation of the population 
exposure due to the release of radioactive products from a nuclear 
power and heating plant accident into the ambient atmosphere 
(primary coolant circuit rupture) providing the nuclear power and 
heating plant is sited approximately 500 m from the Slovnaft chemi- 
cal works in Bratislava. Ground water contamination was analyzed 
assuming the infiltration of radioactive products from a surface 
deposit due to fallout and the direct infiltration of the products into 
the soil in the area of the plant. The results of the assessment of the 
design basis accident of a WWER-1000 nuclear power and heating 
plant show unequivocally that the emergency core cooling system, 
full-pressure containment and the correct function of the contain- 
ment spray system are able to keep the accident consequences within 
acceptable limits thus meeting radiation hygiene requirements relat- 
ed to the siting of similar installations in the vicinity of large housing 
estates. 


30202 (INIS-mf—4055, pp 124-132) Containment for nuclear 
power and heat plants. Felt, J.; Mulak, J. (Energoprojekt, Prague 
(Czechoslovakia)). 1976. (In Czech). 
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From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


The advantages are assessed of the individual types of reactor 
containment for nuclear power plants, i.e., full-pressure, single and 
double containments and a reduced pressure-ice condenser contain- 
ment. It is shown that a prestressed concrete containment, either 
single or double, is a suitable type for Czechoslovak nuclear power 
plants with WWER type reactors. The problems of the construction 
of the containment are indicated and the difficulties encountered in 
the preparatory, development and research stages are described. The 
requirements are discussed on leakproofness, manhole properties, 
cable reliability, the technology of concrete manufacture, steel lining 
properties and the smooth course of building operations. 


30203 (INIS-mf—4055, pp 91-96) WWER type reactors used as 
multipurpose nuclear power sources. Fiala, J.; Mulak, J. (Energopro- 
jekt, Prague (Czechoslovakia)). 1976. (In Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


Safety aspects are assessed of the siting of nuclear power 
installations in the vicinity of large housing estates and in areas with 
a high population density, mainly the aspect of the liquidation of the 
consequences of the maximum credible accident, i.e., the transversal 
rupture of the primary coolant circuit. The application of WWER 
type reactors as multipurpose nuclear power sources in Czechoslo- 
vakia is justified. It is shown that such a multipurpose nuclear power 
source differs from a purely condensation nuclear power plant 
mainly in the design of the secondary stage. The possibilities of such 
projects are indicated with a view to power and heat operation. 


30204 (INIS-mf—4081) Pressure vessel blowdown into full pres- 
sure containment. Marshall, J.; Holland, P.G. (Australian Atomic 
Energy Commission Research Establis’ ent, Lucas Heights). 1976. 
5p. (CONF-761262—1). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Thermofluids conference; Hobart, Tasmania, Australia 
(1 Dec 1976). 

Experiments have been made to investigate some of the 
phenomena involved in the depressurisation of a pressure vessel 
filled initially with saturated water at 7 MPa pressure. The outflow 
was through a defined flow passage into a larger containment vessel. 
Transient pressure distribution throughout the system was measured 
and is compared with a simple lumped-parameter analysis. 


30205 (INIS-mf—4084) Simple model of transient heat transfer 
and its application to power excursions in water moderated nuclear 
reactors. Connolly, J.S. (Australian Atomic Energy Commission 
Research Establishment, Lucas Heights. Physics Div.). 1977. 8p. 
(CONF-770259—1). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From 2. conference on heat and mass transfer; Sydney, Aus- 
tralia (Feb 1977). 

This paper presents a calculational model used to describe 
transient boiling heat transfer from fuel plate to coolant during 
power excursions in the SPERT nuclear reactor cores with no 
coolant flow. The model has no relationship to existing descriptions 
of boiling heat transfer; the fundamental assumption is that the large 
temperature gradients established in the coolant before saturation 
temperature is reached are destroyed by the propagation of a high 
conductivity coolant region away from the fuel plate/coolant 
boundary. A satisfactory description of power burst behaviour ob- 
served during most SPERT experiments is obtained with this model 
without the need to invoke significant steam void formation. 


30206 (INIS-mf—4150) Nuclear questions: church and nuclear 
energy, church and environment, church and progress. Hohlfeld, W. 
(Zentralstelle fuer Atomkernenergie-Dokumentation (ZAED), Eg- 
genstein-Leopoldshafen (Germany, F.R.)). 1977. 230p. (In German). 
Dep. NTIS (US Sales Only), PC AOS/MF AOl1. 

This brochure ‘nuclear problems’ deals with the attitude of 
the protestant church in the region around the northern Elbe to- 
wards further quantitative economic growth, esp. nuclear energy, 
with the following essays: preaching the Gospel in an environment 
in danger: the Christian occident and the problems of the third 
world, facing the problems of exhausted supplies, the role of the 
prophet, problem of environment - a problem of theology, the 
political dimension, against ATW, signal Brokdorf, strange effects 
(defense of the church from unqualified teachings by non-profession- 
als), Christian liberty, church and nuclear energy, violence and 
robes. 


30207 (INIS-mf—4200) Effect of air content and mass inflow on 
the pressure rise in a containment during blowdown. Marshall, J.; 
Holland, P.G. (Australian Atomic Energy Commission Research 
Establishment, Lucas Heights). 1977. 8p. (CONF-770259—3). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 
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From 2. conference on heat and mass transfer; Sydney, Aus- 
tralia (Feb 1977). 

Experiments were made to investigate conditions arising 
during blowdown of a vessel filled with saturated steam/water at 7 
MPa pressure into a containment vessel. The initial air pressure in 
the containment vessel was varied from one atmosphere to near 
vacuum. The initial water content of the high pressure vessel was 
varied. Pressure and temperature distributions were measured during 
the blowdown transient and compared with calculations based on a 
simple lumped-parameter model. The effect of condensation heat 
transfer on the containment pressure is discussed and attention 
drawn to the inadequacy of most available data. 


30208 (LOFT-TR—101) Best estimate experiment predictions 
for LOFT nuclear experiments L2-2, L2-3, and L2-4, Grush, W.H.; 
Kee, E.J.; Lin, J.C.; Niebruegge, D.A.; White, J.R. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Nov 1978. Contract EY-76- 
C-07-1570. 189p. Dep. NTIS, PC E05/MF E05. 

A comprehensive analysis with the RELAP4/MOD6 and 
FRAP-T4 computer codes was performed to predict the LOFT 
transient thermal-hydraulic and fuel mechanical responses for nucle- 
ar Loss-of-Coolant Experiments L2-2, L2-3, and L2-4. The three 
experiments will simulate 200% double-ended offset shear breaks in 
one of the cold legs of a large four-loop pressurized water reactor 
and will be conducted at increasing power levels. 


30209 (LOFT-TR—103) Quick look report on LOFT nuclear 
experiment L2-2, Batt, D.L. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Dec 1978. Contract EY-76-C-07-1570. 65p. Dep. 
NTIS, PC A04/MF AO1. 

This report presents a preliminary evaluation and summary of 
the results of the first LOFT nuclear loss-of-coolant experiment 
(LOCE), LOCE L2-2, which was successfully conducted on De- 
cember 9, 1978. LOCE L2-2 is the first experiment in the power 
ascension series as defined in Volume I of the Experiment Operating 
Specification. LOCE L2-2 simulated a complete double-ended offset 
shear break of a large pressurized water reactor inlet pipe. Selected 
data are presented in the report to confirm that the objectives of 
LOCE L2-2, as defined in Volume 2 of the Experiment Operating 
Specification, were met. The experiment was successful in achieving 
all objectives. 


30210 (LTR—20-85) Study on the similarity between LOFT 
decay heat and LPWR decay heat. Tasaka, K. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 12 Jan 1979. Contract EY-76- 
C-07-1570. 70p. Dep. NTIS, PC A04/MF AOI. 

Portions of document are illegible. 

Two-time-step iradiation mode is proposed in the loss-of- 
coolant experiment (LOCE) at the Loss-of-Fluid Test (LOFT) facili- 
ty for the accurate simulation of decay heat of fission products and 
actinide nuclides after l-yr irradiation in a large pressurized water 
reactor (LPWR). Parametric calculations were performed to find 
out the best operation condition for each test in the L2 series and 
also to cope with the changes in the operating conditions. The 
cooling period up to 200 sec covers the anticipated reflooding phase 
for a LOCE. 


30211 (LTR—113-51(Rev.A)) Core-power and decay-time limits 
for disabled automatic-actuation of LOFT ECCS. Hanson, G.H. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 22 Nov 1978. 
i7p. (RE-A—78-103(Rev.A)). Dep. NTIS, PC A02/MF AOI. 

The Emergency Core Cooling System (ECCS) for the LOFT 
reactor may need to be disabled for modifications or repairs of 
hardware or instrumentation or for component testing during peri- 
ods when the reactor system is hot and pressurized, or it may be 
desirable to enable the ECCS to be disabled without the necessity of 
cooling down and depressurizing the reactor. A policy involves 
disabling the automatic-actuation of the LOFT ECCS, but still 
retaining the manual actuation capability. Disabling of the automatic 
actuation can be safely utilized, without subjecting the fuel claddin 
to unacceptable temperatures, when the LOFT power decays to 33 
kW; this power level permits a maximum delay of 20 minutes 
following a LOCA for the manual actuation of ECCS. For the 
operating power of the L2-2 Experiment, the required decay-periods 
(with operating periods of 40 and 2000 hours) are about 21 and 389 
hours, respectively. With operating periods of 40 and 2000 hours at 
Core-I full power, the required decay-periods are about 42 and 973 
hours, respectively. After these decay periods the automatic actu- 
ation of the LOFT ECCS can be disabled assuming a maximum 
delay of 20 minutes following a LOCA for the manual actuation of 
ECCS. The automatic and manual lineup of the ECCS may be 
waived if decay power is less than 11 kW. 


30212 (NUREG—0090(Vol.1)(No.3)) Report to Congress on ab- 
normal occurrences, July—September 1978. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Management and 
Program Analysis). 30 Nov 1978. 27p. NTIS, PC A03/MF A011. 
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Section 208 of the Energy Reorganization Act of 1974 identi- 
fies an abnormal occurrence as an unscheduled incident or event 
which the Nuclear Regulatory Commission determines to be signifi- 
cant from the standpoint of public health or safety and requires a 

uarterly report of such events to be made to Congress. This report, 
the fourteenth in the series, covers the period July 1 to September 
30, 1978. During this period, there were three abnormal occurrences. 
One occurred at one of the 70 nuclear power plants licensed to 
operate; it involved a degraded primary coolant boundary in a 
boiling water reactor. The other two occurred at Agreement State 
licensees: one involved an overexposure of a radiographer’s assistant 
and the other involved the theft of two radiography devices. This 
report also contains information updating previously reported abnor- 
mal occurrences. 


30213 (NUREG/CR—0323(Vol.5)) Advanced reactor safety re- 
search. Quarterly report, October—December 1977. (Sandia Labs., 
Albuquerque, NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 
134p. (SAND—78-0611(Vol.5)). Dep. NTIS, PC A07/MF AOl1. 

Progress in LMFBR safety research is summarized for the 
following study areas: accident energetics, fuel dynamics, core debris 
behavior, aerosol source normalization, elevated temperature-design 
assessment, accident delineation, and test and facility (ACPR Up- 
grade) technology. 


30214 (NUREG/CR—0417) Review of two-phase steam-water 
critical flow models with emphasis on thermal nonequilibrium. Saha, P. 
(Brookhaven National Lab., Upton, NY (USA)). Dec 1977. Contract 
EY-76-C-02-0016. 67p. (BNL-NUREG—S50907). Dep. NTIS, PC 
A04/MF AOl1. 

A review of the two-phase critical flow models has been 
presented with particular attention to the light water reactor (LWR) 
safety application. Pertinent experimental results have also been 
reviewed. No experiment has yet been performed in reactor-size pipe 
diameters (~ 300 mm) with relatively short pipe lengths (~ 1000 
mm). From the small scale tests, it has been found that the critical 
flow rate increases rapidly as the pipe length is shortened to zero. 
This is particularly true if the upstream fluid condition is near 
saturation or subcooled, as is the case during the early stages of a 
hypothetical LOCA in a LWR system. In this case, both the homo- 
geneous-equilibrium model (HEM) and the Moody model underpre- 
dict the critical flow rate data considerably. The effect of thermal 
nonequilibrium is believed to be the reason for this discrepancy. 
Models which include the effect of thermal nonequilibrium have 
been reviewed in detail. Although a large number of lumped as well 
as distributed models have been proposed, there is no general 
correlation for any of these models. In view of the complexity of the 
problem, the relaxation-type models for the actual rate of vapor 
generation seem to be the most logical approach at this time. 


30215 (NUREG/CR—0418) Two-phase flow phenomena in nu- 
clear reactor technology. Quarterly progress report No. 8, March 1, 
1978—May 31, 1978. Lahey, T.R. Jr. (Rensselaer Polytechnic Inst., 
Troy, NY (USA). Dept. of Nuclear Engineering). 1978. 95p. Dep. 
NTIS, PC A05/MF AO1. 

This report covers work in the period of March 1, 1978, to 
May 31, 1978, on the project Two Phase Flow Phenomena in 
Nuclear Reactor Technology which is sponsored by the NRC. The 
basic purpose of this research is to provide a more thorough under- 
standing of two phase flow phenomena associated with certain 
hypothetical nuclear accidents. 


30216 (NUREG/CR—0422) Light Water Reactor Safety Re- 
search Program. Volume 8. Quarterly report, April—June 1978. 
Berman, M. (Sandia Labs., Albuquerque, NM (USA)). Jan 1979. 
Contract EY-76-C-04-0789. 108p. (SAND—78-1901). Dep. NTIS, 
PC A06/MF AOl1. 

Progress is summarized in studies related to molten core/ 
concrete interactions, steam explosion phenomena, statistical analy- 
sis, and UHI RELAP Model development. 


30217 (NUREG/CR—0464) Scaling pressure and subcooling for 
countercurrent flow. Quarterly progress report, April 1, 1978—June 
30, 1978 . Rothe, P.H.; Crowley, C.J. (Creare, Inc., Hanover, NH 
(USA)). Oct 1978. 70p. (CREARE-TN—285). NTIS, PC A04/MF 
AOl. 

Recent results of a continuing program to develop semi- 
empirical models of lower plenum filling after a gypothetical PWR 
LOCA are presented. The idealized situation of countercurrent flow 
in a 1/15 -scale PWR model is specifically addressed here. For 
saturated water behavior in small-scale facilities, it is shown that the 
dimensionless J* parameters properly scale the effects of vessel size, 
injection rate, and (for the first time with steam and water) vessel 
pressure. Building on previous work, new correlation concepts are 
proposed to account for the effects of condensation on ECC bypass. 
Comparison with new data over an increased range of pressures and 
subcoolings shows that for a given injection rate, the effects of 
condensation can be accounted solely in terms of thermodynamic 
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ratio rather than pressure or subcooling independently. The data 
indicate that subsooling has a weaker effect on ECC bypass than was 
previously believed. The data also reveal a transition in behavior at a 
thermodynamic ratio near unity; at values below this transition the 
behavior is close to that of saturated water at all pressures tested. 
These findings suggest a need for caution when taking credit for the 
benefits of subcooling on ECC bypass in calculated LOCA tran- 
sients. 


30218 (NUREG/CR—0512) Quarterly technical progress report 
on water reactor safety programs sponsored by the Nuclear Regulatory 
Commission's Division of Reactor Safety Research, October—Decem- 
ber 1978. Wills, E.L. (ed.). (Idaho National Engineering Lab., Idaho 
Falls (USA)). Jan 1979. Contract EY-76-C-07-1570. 75p. (TREE— 
1298). Dep. NTIS, PC A04/MF AOl1. 

Water reactor research performed by EG and G Idaho, Inc., 
during October—December 1978 is reported. The first small-break 
experiment was successfully performed in the Semiscale Mod-3 test 
system, and unusual fluid mass depletion that occurred in the Mod-3 
system downcomer during earlier testing was investigated. The 
LOFT Experimental Program successfully completed the first nucle- 
ar loss-of-coolant experiment in the LOFT facility; results show that 
measured fuel rod cladding temperatures (789 K maximum) were 
much lower than had been calculated. The Thermal Fuels Behavior 
Program completed two reactivity initiated accident tests in the 
Power Burst Facility and preparation for further testing (including a 
new test series on operational transients). An analysis of two-dimen- 
sional temperature distributions in fuel rods was also completed. The 
Code Development and Analysis Program completed and released 
the BEACON/MOD2A containment code and the FRAPCON-1 
fuel rod steady state analysis code; progress is reported in develop- 
ment of reference code RELAP4 and primary systems code 
RELAPS. The Code Assessment and Applications Program reports 
development of the NRC/RSR Data Bank and assessment of the 
RELAP4/MOD6 and FRAPCON-1 codes. Engineering Support 
Projects reports completion of an analysis of air—water tests by the 
3-D Experiment Project and development of a unique optical probe 
for viewing multiphase fluid flow phenomena at PWR operating 
pressure and temperature conditions. 


30219 (NUREG/CR—0557) Measurement of phase separation 
in wyes and tees. Honan, T.J.; Lahey, R.T. Jr. (Rensselaer Polytech- 
nic Inst., Troy, NY (USA). Dept. of Nuclear Engineering). Oct 
1978. 107p. Dep. NTIS, PC A06/MF AO1. 

An important consideration in the analysis of light water 
nuclear reactor loss-of-coolant-accidents is the phase separation that 
occurs in the piping networks. To study this phenomena, the degree 
of phase separation of an air/water mixture flowing through special- 
ly designed wye and tee test sections was measured. The dependence 
of phase separation on different parameters, such as inlet quality, 
mass flux and separation angle, is discussed. A gamma densitometer 
was designed and constructed for the purpose of measuring the 
chordal averaged void fraction. These measurements were made at 
various locations within the test section in order to better understand 
the phase separation phenomenon. The static and dynamic errors 
associated with this type of measurement were analyzed and the 
design considerations summarized. 


30220 (NUREG/CR—0563) Investigations of the seismological 
input to the safety design of nuclear power reactors in New England. 
Chinnery, M.A. (Massachusetts Inst. of Tech., Lexington (USA). 
Lincoln Lab.). Aug 1978. 75p. Dep. NTIS, PC AOS/MF AOI. 

A detailed study of available scientific literature concerning 
the estimation of maximum possible earthquakes shows that all 
available methods are empirical and lack a sound physical basis. 
Evidence that even the empirical methods are valid is verid weak, 
primarily because of the short length of the earthquake record in 
most areas. Attempt to use global earthquake catalogs to examine the 
regional variation of maximum possible earthquakes is unsuccessful. 
It is demonstrated that saturation of the magnituge scale and biases 
introduced by instrumental clipping combine to make m/sub b/ 
values for large erthquakes very unreliable, and to obscure the 
precence or absence of maximum possible earthquakes. A progress 
report on a study of New England crust and upper mantle structure 
is included. 


30221 (NUREG/CR—0565) Steam-water mixing and system hy- 
drodynamics program: Task 4. Quarterly progress report, July 1, 
1978—September 30, 1978. Collier, R.P.; Liu, J.S.; Dworak, J.A.; 
Segev, A.; Flanigan, L.J. (Battelle Columbus Labs., OH (USA)). 
Dec 1978. 145p. (BMI—2013). Dep. NTIS, PC A0O8/MF AOI. 

Work included development of a preliminary model for va- 
porization and condensation on a liquid film in countercurrent flow, 
evaluation of data taken in the 1/15-scale half-sector model, and 
completion of a theoretical analysis of lower plenum sweepout. 
Preliminary calculations, using the vaporization/condensation 
model, have been compared with experimental data from the 2/15- 
scale model. General trends predicted by the model agreed with the 
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data. Evaluation of results from the 1/15-scale half-sector model 
showed significant differences between the half-sector and full sector 
behavior. Half-sector performance was sensitive to full flow cold leg 
position. The lower plenum sweepout analysis suggested that swee- 
pout results from surface wave growth induced by the external 
pressure field on the liquid free surface. Experimental studies includ- 
ed air/water tests in the 1/15-scale model specifically directed at 
high bypass conditions, steam/water tests in a 1/15-scale half-sector 
model obtained for comparison to full sector data, quasi-steady and 
transient tests in the 2/15-scale model with a scaled lower plenum, 
and initiation of distorted geometry (annulus length) tests in the 2/ 
15-scale facility. 


30222 (NUREG/CR—0580) Two-phase flow phenomena in nu- 
clear reactor technology. Quarterly progress report No. 9, June 1, 
1978—August 31, 1978. Lahey, R.T. Jr. (Rensselaer Polytechnic 
Inst., Troy, NY (USA). Dept. of Nuclear Engineering). Nov 1978. 
72p. NTIS, PC AOS/MF AOl1. 
The purpose of this NRC sponsored university research pro- 
ram is to develop a more thorough understanding of the two-phase 
se phenomena associated with certain hypothetical nuclear reactor 
accidents. This program is divided into three major tasks: (1) devel- 
opment of instrumentation for two-phase flow measurements; (2) the 
study of phase separation and distribution phenomena; (3) the study 
of BWR ECC paralled channel effects. In all three tasks considerable 
analytical and experimental work was accomplished during the ninth 
quarter, these results are summarized in this report. 


30223 (NUREG/CR—0632) TRAP-MELT users manual, 
Jordan, H.; Gieseke, J.A.; Baybutt, P. (Battelle Columbus Labs., OH 
(USA)). Jan 1979. 64p. (BMI—2017). NTIS, PC A04/MF AOl. 

In hypothetical meltdown accidents of light water reactors 
(LWR’s), it is expected that radionulcides released from the melt will 
undergo chemical and physical changes and will deposit on various 
surfaces as they are transported through the primary system to the 
containment. It is of considerable interest to know what fraction of 
these released nuclides actually reaches the containment and is 
available for leakage to the environment. A radionuclide transport 
and deposition model was developed that is consistent in its sophisti- 
cation with the emerging state of knowledge regarding radionuclide 
release from core melts and the thermal-hydraulic behavior of LWR 
primary systems during meltdown. TRAP-MELLT is a modification 
and further development of the previously published TRAP-LOCA 
code developed by us for analysis of fission product transport and 
deposition in a terminated loss-of-coolant accident. 


30224 (ORNL/RSIC—42, pp 61-74) Sensitivity analysis applied 
to the calculation of detector-response kernels. Scott, W.H. Jr. (Sci- 
ence Applications, Inc., La Jolla, California); McDaniel, P.J.; 
Renken, J.H.; Wright, S.A. Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


A possible method for measuring fuel motion in a melting 
reactor-fuel-pin test assembly is the unfolding of the signals generat- 
ed by small fission-couple detectors placed in and around the test 
assembly. In order to perform this unfolding, the detector-response 
kernels for fuel movement within the test assembly must be accurate- 
ly determined. This can be accomplished using the techniques of 
sensitivity analysis. Forward and adjoint solutions to the neutron 
transport equations can be calculated with the MORSE 3D code. 
Then linear perturbation theory can be used to derive the response 
kernels as integrals of the test fuel cross sections weighted with the 
forward and adjoint solutions over the appropriate volumes. Calcu- 
lations have been performed to verify the accuracy of the technique. 
Detector responses based on the sensitivity analysis were compared 
with direct calculations for perturbed fuel geometries. Excellent 
agreement has been obtained. 


30225 (ORNL/RSIC—42, pp 319-327) Fuel-motion unfolding 
based on point detector responses. McDaniel, P.J.; Wright, S.A. 
(Sandia Labs., Albuquerque, NM). Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


The detection of fuel-motion in a fast-reactor fuel test assem- 
bly using in-core point detectors requires an extensive data-analysis 
system to infer fuel movements from detector responses. The detec- 
tor-response kernels must be inverted using noisy data. This proce- 
dure is inherently unstable, but it can be stabilized by applying 
singular-value analysis and appropriate physical constraints. An un- 
folding code, MOVUN, has been written specifically for this prob- 
lem. It treats the instabilities in a consistent manner and applies the 
known constraints to provide reasonable resolution on fuel mass 
movements within a test assembly inside the Sandia SPR-III reactor. 


30226 (ORNL/TM—6745) Data management system for the 
Thermal-Hydraulic Out-of-Reactor Safety Facility computer-con- 
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trolled data acquisition system configuration for bundle 3C operation. 
Clapp, N.E. (Oak Ridge National Lab., TN (USA)). Feb 1979. 
Contract W-7405-ENG-26. Sip. AT. 

The Thermal-Hydraulic Out-of-Reactor Safety (THORS) Fa- 
cility Data Acquisition System (DAS) consists of a PDP-8E comput- 
er with a 32,000-word memory, a 1.6-million-word disk, a 7-track 
magnetic tape for data storage, a teletype, a cathode-ray-tube (CRT) 
display, a character printer, a 256-channel multiplexer, gain selecta- 
ble amplifiers (one per box), and an analog-to-digital (A/D) convert- 
er. The data system has the capability of sampling, checking out-of- 
limit situations, and storing data at a rate of 10,000 channels/sec. The 
data system under computer control provides the capability of near- 
real-time data analysis and quick-look displays of test data. The 
software system is designed to provide the flexibility required to 
meet the demands of the facility research program. The software 
system consists of two levels: (1) the interpreter, which transforms 
program statements into machine language statements; and (2) the 
collection of program statements required to perform a given data 
acquisition or calculation task. The data stored on tape by this 
system are not directly usable on the IBM 360 computers. The 
FORTRAN programs required to transform and convert the data 
tape into a compatible engineering unit data tape are discussed. 


30227 (RE-P—78-086) Physics analysis of PBF test RIA 1-3 
(PNL hardware). Ottweitte, E.H. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Dec 1978. Contract EY-76-C-07-1570. 83p. Dep. 
NTIS, PC A05/MF AO1. 

The Reactor Safety Research Program of the Nuclear Regu- 
latory Commission includes a series of transient experiments in the 
Power Burst Facility (PBF) to investigate the fuel failure modes and 
consequences of postulated Reactivity Initiated Accidents (RIA) in 
large power reactors. The most severe RIA postulated is the boiling 
water reactor (BWR) control rod drop accident during startup; 
therefore the series 1 tests are to be conducted under BWR startup 
conditions. In RIA 1-3 each of the four unirradiated BWR/6-type 
fuel pins will be surrounded by a separate flow shroud. Two of the 
pins will be enriched to 3.6 wt%; the other two, to 4.2 wt% *U. 
The immediate objectives of this work are to determine the azi- 
muthal and radial power distribution and Figure of Merit (ratio of 
axial peak energy deposition in the test fuel (J/g) to the driver fuel 
energy release (MJ) for each of the two types of fuel pins in the RIA 
1-3 test assembly. 


30228 (SAND—78-0939C) Influence of gas generation on high- 
temperature melt/concrete interactions. Powers, D.A. (Sandia Labs., 
Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 3p. 
(CONF-790111—5). Dep. NTIS, PC A02/MF AO1. 

From International symposium on thermodynamics of nuclear 
materials; Julich, F.R. Germany (29 Jan 1979). 

Accidents involving fuel melting and eventual contact be- 
tween the high temperature melt and structural concrete may be 
hypothesized for both light water thermal reactors and liquid metal 
cooled breeder reactors. Though these hypothesized accidents have 
a quite low probability of occurring, it is necessary to investigate the 
probable natures of the accidents if an adequate assessment of the 
risks associated with the use of nuclear reactors is to be made. A 
brief description is given of a program addressing the nature of melt/ 
concrete interactions which has been underway for three years at 
Sandia Laboratories. Emphasis in this program has been toward the 
behavior of prototypic melts of molten core materials with concrete 
representative of that found in existing or proposed reactors. The 
goals of the experimentation have been to identify phenomena par- 
ticularly pertinent to questions of reactor safety, and phenomena 
particularly pertinent to questions of reactor safety, and provide 
quantitative data suitable for the purposes of risk assessment. 


30229 (SAND—78-1919C) Pin failure modeling of the A series 
CABRI tests. Young, M.F.; Portugal, J.L. (Sandia Labs., Albuquer- 
que, NM (USA)). 1978. Contract EY-76-C-04-0789. 4p. (CONF- 
790310—2). Dep. NTIS, PC A02/MF AO1. 

From Specialists workshop on predictive analysis of material 
dynamics in LMFBR safety expts; Los Alamos, NM, USA (13 Mar 
1979). 

The EXPAND pin fialure model, a research tool designed to 
model pin failure under prompt burst conditions, has been used to 
predict failure conditions for several of the A series CABRI tests as 
part of the United States participation in the CABRI Joint Project. 
The Project is an international program involving France, Germany, 
England, Japan, and the United States and has the goal of obtaining 
experimental data relating to the safety of LMFBR’s. The A series, 
designed to simulate high ramp rate TOP conditions, initially utilizes 
single, fresh UO» pins of the PHENIX type in a flowing sodium 
loop. The pins are preheated at constant power in the CABRI 
reactor to establish steady state conditions (480 w/cm at the axial 
peak) and then subjected to a power pulse of 14 ms to 24 ms duration 
(PWHM). 
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30230 (SAND—78-2085C) Fuel pin modeling of the fresh oxide/ 
sodium prompt burst energetics experiments. Young, M.F. (Sandia 
Labs., tg on NM (USA)). 1978. Contract EY-76-C-04-0789. 
Tp. (CONF-790310—1). Dep. NTIS, PC A02/MF AO1. 

From Specialists workshop on predictive analysis of material 
dynamics in LMFBR safety expts; Los Alamos, NM, USA (13 Mar 
1979). 

A series of in-pile experiments has been conducted at Sandia 
Laboratories to provide information on pressure levels and conver- 
sion of thermal energy into mechanical work in various advanced 
fuel-coolant systems during hypothetical, superprompt critical excur- 
sions. Identification of the phenomena causing pressure generation 
requires knowledge of the thermodynamic state of the fuel and 
coolant at the time of pin failure and fuel-coolant motion and mixing 
following pin failure. Experimental data from the UO2/Na Prompt 
Burst Energetics (PBE) series are compared to the results obtained 
from a pin model, EXPAND, used to predict pin failure time and 
location, internal fuel motion and the temperature profile in the fuel- 
clad-coolant system up to the time of failure. The model uses a 
aaa Parameter-life fraction rule criterion to determine 
ailure. 


30231 (SAND—78-2140C) Measurement and analysis of tran- 
sient vaporization in oxide fuel materials, Gorham-Bergeron, E.; 
Benson, D.A. (Sandia Labs., Albuquerque, NM (USA)). 1978. Con- 
tract EY-76-C-04-0789. 25p. (CONF-790111—4; IAEA-SM—236/ 
60). Dep. NTIS, PC A02/MF AO1. 

From International symposium on thermodynamics of nuclear 
materials; Julich, F.R. Germany (29 Jan 1979). 

A series of experiments is described in which samples are 
heated to produce high vapor pressure states in times of 10~° to 10~° 
seconds. Experimental measurements of vapor pressures over fresh 
UO, from the pulsed electron beam and pulsed reactor heating tests 
are presented and compared with other high temperature data. The 
interpretation of the vapor pressures measured in the tests is dis- 
cussed in detail. Effects of original sample stoichiometry, chemical 
interactions with the container and non-equilibrium evaporation due 
to induced temperature gradients are discussed. Special attention is 
given to dynamic behavior in rapid heating and vaporization of the 
oxide due to chemical nonequilibrium. Finally, similar projected 
reactor experiments on irradiated fuel are described and vapor 
pressure predictions made using available equilibrium models. A 
discussion of information accessible from such future tests and its 
importance is presented. 


30232 (TFBP-TR—302(Rev.1)) PBR/LOFT Lead Rod Test 
Program experiment operating specification. Varacalle, DJ. Jr. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Jan 1979. 
Contract EY-76-C-07-1570. 64p. Dep. NTIS, PC A04/MF AOl1. 

The PBF/LOFT Lead Rod (LLR) Test Program is being 
conducted to provide experimental information on the behavior of 
nuclear fuel under normal and accident conditions in the Power 
Burst Facility at the Idaho National Engineering Laboratory. Under- 
standing the behavior of light-water reactors (LWR) under loss-of- 
coolant conditions is a major objective of the NRC Reactor Safety 
Research Program. The Loss of Fluid Test (LOFT) facility is the 
major testing facility to evaluate the systems response of an LWR 
over a wide range of Loss of Coolant Experiment (LOCE) condi- 
tions. As such, the LOFT core is intended to be used for sequential 
LOCE tests provided no significant fuel rod failures occur. The 
PBF/LLR tests are designed to simulate the test conditions for the 
LOFT Power Ascension Tests L2-3 through L2-5. The test program 
has been designed to provide a parametric evaluaion of the LOFT 
fuel over a wide range of power. Thus, a relatively accurate assess- 
ment of the state of the LOFT core after the completion of each 
subtest and the anticipated effect of the next test can be obtained by 
utilizing a combination of LLR test data and analytical predictions. 


30233 (TFBP-TR—309) Loss-of-coolant accident test series test 
LOC 5 experiment operating specification. Yackle, T.R. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). Feb 1979. Contract 
EY-76-C-07-1570. 88p. Dep. NTIS, PC AOS5/MF AO1. 

The Loss of Coolant Accident (LOCA) Program is part of 
the Department of Energy Fuel Behavior Program sponsored by the 
Nuclear Regulatory Commission, and is directed towards providing 
a detailed understanding of the response of nuclear fuel rods to off- 
normal accident conditions. This is one of several programs being 
conducted in the Power Burst Facility (PBF) that will provide data 
for development and assessment of fuel behavior computer models 
used to predict the response of light water reactor (LWR) fuel under 
hypothesized accident conditions. The LOCA tests simulate acci- 
dents resulting from a break in the cold-leg inlet or hot-leg outlet of 
a pressurized water reactor (PWR) core. During a LOCA the 
coolant conditions are characterized by a rapid core depressurization 
and drastic changes in both coolant mass flow and quality. Depend- 
ing on the size and location of the break in the cold- or hot-leg, 
system a will be completed within approximately 30 
seconds. ling of the fuel rods will degrade during the accident. 


ERA VOL. 4, NO. 11 


The fuel rod cladding will heat up and may balloon and rupture. The 
purpose of the document is to specify the experiment operating 
procedure for Test LOC-5. The test will be performed using four, 
separately shrouded fuel rods of PWR 15 x 15 design. Two rods 
have been previously irradiated and two rods will be unirradiated. 
One unirradiated and one irradiated rod will be backfilled with 
helium to a pressure typical of beginning-of-life PWR fuel rods, and 
the other rods will be backfilled to a pressure typical of fuel rods at 
the end-of-operational life. 


30234 (UCRL—52501) PSEPLOT: a controller for plotting data 
from the Mark I Boiling Water Reactor Pressure Suppression Experi- 
ment. Holman, G.S. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 10 May 1978. Contract W-7405-ENG-48. 47p. 
Dep. NTIS, PC A03/MF AOl1. 

PSEPLOT is a computer routine that was developed for the 
Lawrence Livermore Laboratory Octopus computer system to gen- 
erate several thousand plots of engineering data in a consistent 
format for referencing and comparison. The time-dependent engi- 
neering data were recorded during each of 25 tests of the Mark I 
Pressure Suppression Experiment (PSE). Although PSEPLOT is 
restricted to PSE, its concept is applicable to any similar data 
management task. 


30235 (UCRL—81104) Elastic—plastic seismic analysis of 
power plant braced frames. Nelson, T.A.; Murray, R.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 8 Dec 1978. 
Contract W-7405-ENG-48. 24p. (CONF-790408—1). Dep. NTIS, 
PC A02/MF AOl. 

From 3. ASCE specialty conference on the structural design 
of nuclear plant facilities; Boston, MA, USA (2 Apr 1979). 

Elastic and elastic—plastic seismic analyses were conducted 
on a braced steel frame using eight time history records. In addition, 
two spectra were used in elastic analyses only. By comparing elastic 
limit response with the ultimate capacity, the reserve strength of the 
frame was determined. To ensure operability, a frame model incor- 
porating a piping system was subjected to the above seismic loadings 
using elastic analyses. It was found that the piping system compo- 
nents controlled the seismic capacity of the combined structure. The 
mean reserve capacity was 2.6 times the seismic design level based 
on the time history analyses. 


30236 Twenty years of Nuclear Safety. Cottrell, W.B. (Oak 
Ridge National Lab., TN). Nucl. Saf; 20: No. 1, 1-14(Jan-Feb 1979). 

The article commemorates 20 years of Nuclear Safety by 
reviewing the historical background surrounding its genesis and its 
evolution into the reputable journal it is today. The journal, which 
started as a small quarterly publication, has grown to a widely 
recognized peer-reviewed bimonthly review publication. The article 
presents a brief review of the personnel responsible for the success of 
the journal, the many changes that have taken place, and the 
recognition that the journal has received. 


30237 Synopsis of the BWR blowdown heat-transfer program. 
Burnette, G.W.; Sozzi, G.L. Nucl. Saf; 20: No. 1, 27-43(Jan-Feb 
1979). 

System performance and thermal response characteristics of 
boiling-water reactors (BWRs) during the initial blowdown phase 
under loss-of-coolant accident (LOCA) conditions were investigated 
in a scaled test apparatus. A number of inherent cooling mechanisms 
were observed for which no credit is taken in the current BWR 
LOCA evaluation method. The current method, when applied to the 
test apparatus, shows a substantial margin in the prediction of peak 
cladding temperature. Specific phenomenological model improve- 
ments are recommended. 


30238 DOE Intrusion Detection Systems Handbook. Mangan, 
D.L. (Sandia Labs., Albuquerque, NM). Nucl. Saf; 20: No. 1, 44- 
53(Jan-Feb 1979). 

The article reviews the Intrusion Detection Systems Hand- 
book that was prepared by Sandia Laboratories for the U.S. Depart- 
ment of Energy, Office of ne and Security. The purpose of 
the handbook is to provide information pertinent to the selection, 
procurement, installation, testing, and maintenance of the elements 
of an intrusion detection system. These elements include interior and 
exterior sensors, alarm assessment equipment, and alarm reporting 
equipment. The handbook also contains a discussion of how these 
elements can be integrated into an operationally effective system. 


30239 Browns Ferry charcoal adsorber incident. Mays, G.T. 
(Oak Ridge National Lab., TN). Nucl. Saf; 20: No. 1, 78-99(Jan-Feb 
1979). 


The article reviews the temperature excursion in the charcoal 
adsorber beds of the Browns Ferry Unit 3 off-gas system that 
occurred on July 17, 1977. Significant temperature increases were 
experienced in the charcoal adsorber beds when charcoal fines were 
ignited by the — of a combustible mixture of hydrogen and 


oxygen in the off-gas system. The Browns Ferry off-gas system is 
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described, and events leading up to and surrounding the incident are 
discussed. The follow-up investigation by Tennessee Valley Authori- 
ty and General Electric Company personnel and their recommenda- 
tions for system and operational modifications are summarized. 


30240 Burst tests on medium-size pressure vessels within the 
framework of the HSST program. Canonico, D.A.; Engel, J.; Kautz, 
H.R. (Oak Ridge Natl Lab, Tenn). VGB Kraftwerkstech.; 58: No. 6, 
449-455(Jun 1978). (In German). 

Tests on medium-size pressure vessels with deliberately en- 
hanced defects make it possible to compare the experimentally 
determined burst behavior with previously obtained analytic calcula- 
tions. Estimates of breaking elongation based on linear elastic frac- 
ture mechanics were accurate in cases where defects occurred in 
regions with high transverse restraint and the fracture toughness 
values were so low that crack instability occured before the entire 
wall region began to flow. If these two conditions are not met, in the 
case of vessels with defects over about half the wall thickness 
instabilities and bursting can occur once the entire wall region begins 
to flow and stable crack growth begins. 8 refs. 
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30241 (LA—7701-PR) Superconducting magnetic energy storage 
(SMES) program. January 1—December 31, 1978. Rogers, J.D. 
(comp.). (Los Alamos Scientific Lab., NM (USA)). Feb 1979. Con- 
tract W-7405-ENG-36. 52p. Dep. NTIS, PC A04/MF AO1. 

Work is reported on the development of two superconducting 
magnetic energy storage units. One is a 30-MJ unit for use by the 
Bonneville Power Administration to stabilize power oscillations on 
their Pacific AC Intertie, and the second is a 1- to 10-GWh unit for 
use as a diurnal load-leveling device. Emphasis has been placed on 
the stabilizing system. The engineering specification design of the 30- 
MJ superconducting coil was completed and a contract will be 
placed for the coil fabrication design. Bids have been received for 
the stabilizing system 10-MW converter and coil protective dump 
resistor. These components will be purchased in 1979. The reference 
design for the 1- to 10-GWh diurnal load-leveling unit has been 
totally revised and is being assembled in redrafted report form. Plans 
are to build a 10- to 30-MWh prototype diurnal load-leveling demon- 
stration unit. 


COMPRESSED GAS 


30242 (CONF-780599—P1) 1978 compressed air energy storage 
symposium proceedings. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Jan 1979. Contract EY-76-C-06-1830. 590p. Dep. 
NTIS, PC A25/MF AO1. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 

A separate abstract was prepared for each paper presented at 
the conference. (TFD) 


30243 (CONF-780599—P1, pp 1-17) Huntorf 290 MW air stor- 
age system energy transfer (ASSET) plant design, construction and 
commissioni..y. Herbst, C.H. (Nordwestdeutsche Kraftwerke, Ham- 
burg, Germany); Hoffeins, H.; Stys, Z.S. Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


Northwestdeutsche Kraftwerke (NWK) AG, Hamburg, West 
Germany, owns a 290 MW Compressed Air Energy Storage 
(CAES) system in Huntorf which will be operational by the end of 
1978. Since the basic features of this unique plant already have been 
described elsewhere, the paper basically deals with its construction 
and commissioning, giving only highlights of the design of the plant. 


30244 (CONF-780599—P1, pp 19-50) Huntorf 290-MW CAES 
power plant: design, construction, and commissioning of underground 
facilities. Quast, P. (Kavernen Bau- und Betriebs - GmbH, Hanover, 
Germany); Lorenzen, H. Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 
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The 290-MW peak shaving plant is the world’s first large- 
scale gas turbine power plant where combustion air is compressed in 
off-peak periods with excess energy and then stored, at a pressure of 
up to 70 bar, in two underground salt cavities, each having a volume 
of 150,000 m* In peaking periods this gas turbine can supply a 
power output which is three times as high as the performance of 
comparable plants without compressed air storage facilities. The 
selection of a location for such a plant is dependent upon the 
presence of suitable geological formations which can be used for 
economical construction of such vast and pressure-resistant cavities. 
The Huntorf location in the northern German Tiefebene was chosen 
as the salt dome is situated at a suitable depth, allowing the under- 
ground storage facilities to be constructed in an optimum way from a 
technical and economic standpoint. The conceptual design phase 
took several years. The actual construction of the power plant and 
underground storage cavities was started in 1975. Both were com- 
pleted in the second half of 1977, when the cavities were filled with 
compressed air for the first time. The power plant and the cavities 
are currently being operated in an extensive test program. The plant 
is scheduled to be put on stream for peaking power generation in the 
second half of 1978. 


30245 (CONF-780599—P1, pp 51-78) Salt dome selection for 
compressed air storage. Wilson, L.A. (Middle South Services, Inc., 
New Orleans, LA); Sosnowicz, E.J.; Mitchell, A.S. Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


A study undertaken to evaluate salt domes located in southern 
and northern Louisiana, and southwest Mississippi for compressed 
air energy storage is described. Ten domes were selected for intense 
evaluation. (TFD) 


30246 (CONF-780599—P1, pp 79-93) PEPCO/DOE/EPRI 
hard rock caverns CAES Project status report. Schaub, P.E. (Poto- 
mac Electric Power Co., Washington, DC); Hobson, M.J. Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


The purpose of the project is to develop preliminary designs 
and costs for a CAES hard rock cavern plant located at a selected 
site in or near the PEPCO power system. The project commenced 
October 3, 1977. Work performed to date includes: detailed project 
schedule, preliminary power systems cost analysis for selected sce- 
narios including energy storage and conventional peakers, outline 
design criteria document, report on available turbomachinery, devel- 
opment of computer program for system performance simulation, 
identification of promising CAES cycles, and site selection method- 
ology document. 


30247 (CONF-780599—P1, pp 95-125) CAES: a utility point of 
view. Loane, E.S.; McConnell, J.F. (GPU Service Corp., Reading, 
PA). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


Optimized designs should recognize several factors that have 
thus far been given little consideration. The reliability and availabil- 
ity of proposed CAES units will be improved by operation at lower 
pressures and firing temperatures; this expected improvement could 
be a substantial offset to the increased costs of lower storage pres- 
sures and to any advantages of higher firing temperatures. The 
limitations of coal firing also point to the use of lower pressures and 
temperatures and to the possibility of continuous operation, with 
further improvement in unit availability. With lower storage pres- 
sures and long hours of daily operation required of intermediate type 
generation, an increase in compressor capacity, relative to turbine air 
requirements, could have advantage over the large storage otherwise 
required for a weekly cycle of operation. System configurations that 
reflect these considerations are proposed for further study. 


30248 (CONF-780599—P1, pp 127-177) Assessment of com- 
pressed air energy storage (CAES) for the Kansas Utility System. 
Bervig, D.R.; Pinker, R.W. (Black and Veatch Consulting Engi- 
neers, Kansas City, MO). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


The work that has been completed on the assessment of 
CAES for the Kansas Utility System is described. The work consist- 
ed of four major tasks. First, in order to establish the size and 
operational parameters of viable reference plants, a detailed review 
was made of the power generation and transmission requirements of 
the Kansas Utility System; secondly, based on the design and oper- 
ational requirements of the CAES reference plants, technical, eco- 
nomic, and environmental site selection criteria and a site selection 
procedure were established to facilitate the selection of candidate 
sites; thirdly, based on these criteria, areas within Kansas with 
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suitable subsurface geology for a CAES reservoir were identified, 
and; fourthly, candidate sites were selected from within the viable 
regions specified and evaluated using the economic criteria devel- 
oped. 


30249 (CONF-780599—P1, pp 179-212) Feasibility of CAES in 
California. Hobson, M.J. (Acres American Inc., Buffalo, NY); Heath, 
E.G.; Giramonti, A.J.; Adent, W.A. Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


A study by Acres American Incorporated in association with 
Woodward—Clyde Consultants and United Technologies Research 
Center was conducted for the California Energy Commission to 
report on the feasibility of utilizing CAES in California for peak 
shaving in electric utility systems. The study concentrated on two 
principal areas, storage in porous media and storage in hard rock. 
The state geology was studied for utilization of various air storage 
concepts including existing mines, natural caverns, depleted or par- 
tially depleted oil and gas fields, aquifers and new mined caverns. 
The economic feasibility of CAES in California was examined by a 
sensitivity analysis to determine the limiting cost and performance 
parameters. Two conceptual CAES plant designs were prepared, 
one in a depleted gas field and the other a water compensated 
excavated hard rock site. Both conceptual plants are designed to 
operate in the 1000 psi range. This paper briefly describes the work 
performed and the study findings. 


30250 (CONF-780599—P1, pp 213-242) Stability criteria for 
compressed air energy storage in a porous rock reservoir. Stottlemyre, 
J.A.; Katz, D.L.; Smith, G.C. (Battelle Pacific Northwest Labs., 
Richland, WA). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


The storage of compressed air in underground hardrock, salt, 
and porous media reservoirs is currently being investigated as a 
means of indirectly storing low incremental-cost off-peak electrical 
energy and using the stored energy in an electrical demand leveling 
scheme. A great deal of emphasis is being placed on porous media 
aquifer systems as —— storage reservoirs. Long lifetime suitabil- 
ity issues of aquifer storage is discussed including: recommended 
geologic characteristics, thermal development, pressure limits, inter- 
stitial saturation conditions, and air/water/rock interactions. 


30251 (CONF-780599—P1, pp 243-278) Evaluation of cap rock 
for underground compressed air energy storage. Rudd, N. (Geo- 
Engineering Labs., Inc., Mt. Vernon, IL). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


Impermeability of the cap rock, or confining rock unit, is an 
essential characteristic of a successful compressed air energy storage 
(CAES) system; yet few sedimentary lithologies are absolutely im- 
permeable. The evaluation of the conditions under which a proposed 
cap rock may exhibit relative permeability is therefore a critical 
element in CAES site selection. The concept of threshold pressure in 
two-phase systems is described, and the relationship of threshold 
pressure to porosity and permeability in common cap rock litholo- 
gies is discussed. Methods of cap rock evaluation are reviewed with 
special stress on those techniques which are applicable to early 
Stages of site evaluation and development. The experience of the 
natural gas industry in aquifer storage development is reviewed with 
particular emphasis upon indications of strengths, weaknesses, and 
interpretational problems inherent in various approaches to cap rock 
evaluation. 


30252 (CONF-780599—P1, pp 327-367) Analysis of under- 
ground porous reservoirs for compressed air energy storage. Smith, 
G.C.; Wiles, L.E. (Battelle Pacific Northwest Labs., Richland, WA). 
Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


A computer simulation study of the effect of various reservoir 
parameters on CAES operation was conducted. A reference reser- 
voir was specified and an analysis was performed by varying reser- 
voir geometry, reservoir material properties, and reservoir operation 
conditions. Two types of reservoir response were examined: (1) flow 
response, which relates to reservoir deliverability and can be exam- 
ined within relatively short time intervals, and (2) thermal response, 
which is the growth of heated regions around reservoir wells when 
high temperature air is injected on a daily CAES cycle over long 
periods of time. The influence on the reservoir flow behavior and 


thermal response was examined for several parameters relevant to an 
aquifer (porous media) reservoir, including permeability, well diame- 
ter, reservoir diameter and porosity, air injection temperature, air- 
flow rate, reservoir depth, and rock thermal properties. 
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30253 (CONF-780599—P1, pp 369-391) Long-term stability cri- 
teria for compressed air energy storage caverns in salt domes. Thoms, 
R.L.; Martinez, J.D. (Louisiana State Univ., Baton Rouge). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


Long-term stability of compressed air energy storage caverns 
in salt domes or salt anticlines is discussed. A methodology is 
presented for formulating and verifying stability criteria for CAES 
caverns in salt structures. 


30254 (CONF-780599—P1, pp 393-416) Rock mechanics prob- 
lems in the design of solution cavities and use of abandoned salt mines 
for storage of compressed air energy. Serata, S. (Serata Geomechan- 
ics, Inc., Berkeley, CA); Cundey, T.E.; Lai, C.S. Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


The storage of gaseous matter in underground openings in 
salt formations is a relatively recent development, although under- 
ground storage of liquids in salt has been practiced successfully over 
the past three decades. Underground gas storage imposes different 
boundary conditions for which the experience gained in liquid 
storage is not directly applicable and may be misleading. Rock 
mechanics problems unique to compressed air energy storage in 
solution cavities and abandoned salt mines are identified and dis- 
cussed. Field examples are used to illustrate some of these problems 
that have been encountered in the past. Current and future studies of 
the problems are discussed. 


30255 (CONF-780599—P1, pp 417-441) Turbo machinery sys- 
tems for compressed air energy storage. Berman, P.A. (Westinghouse 
Electric Corp., Philadelphia, PA). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


Thermodynamic cycle and machinery configurations were 
selected for Compressed Air Energy Storage (CAES) systems based 
on economic, design, and operational considerations. Cycles studied 
included two stages of compression with intercooling and after 
cooling. Considering the elevated pressure and pressure ratio, two 
separate expansion cylinders, permitting reheat, comprised the tur- 
bine train with a single stage of combustion between elements. 
Compared on the basis of the cost of output power reflecting 
charges for input energy only, the intercooled, regenerative and 
reheat cycle significantly reduced the full energy cost. Of three basic 
machinery arrangements studied, the configuration which divides 
both the high and low pressure machinery into separate sets, utiliz- 
ing a motor-generator for the low pressure set and a separate drive 
and generation equipment geared to the high pressure components, 
had the potential for best meeting the overall design objectives. 


30256 (CONF-780599—P2) 1978 compressed air energy storage 
symposium proceedings. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Jan 1979. Contract EY-76-C-06-1830. 477p. Dep. 
NTIS, PC A21/MF AOl1. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 

A separate abstract was prepared for each paper presented at 
the conference. (TFD) 


30257 (CONF-780599—P2, pp 561-577) Scandinavian and 
American experience with cost and scheduling of large caverns in hard 
rock, Wilkinson, L.E.; King, E.H. (Foundation Sciences, Inc., Port- 
land, OR). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


Considerable variation is shown to exist on cost and schedul- 
ing information for underground excavation projects. The impact on 
large excavations, such as those needed for compressed air energy 
storage (CAES) projects, can influence the feasibility of the project. 
Underground Design Consultants has been collecting cost and 
scheduling data for many years on large excavation projects and has 
prepared an analysis of the factors that have major impact on cost 
and schedule. Excavation costs as a function of annual cost index, 
rock quality, labor rates, productivity, and cavern dimensions are 
discussed. A range of costs for excavation in hard rock is presented 
as a percentage of the total generating costs for a typical CAES 
application. The cost data ranging from 14 to $114/m* (10 to $87/ 
yd*) collected from different nations and for different kinds of 
—- works are explained and a method for estimating dis- 
cussed. 


30258 (CONF-780599—P2, pp 579-608) Water compensated 
CAES cavern design. Gill, J.D.; Hobson, M.J. (Acres American Inc., 
Buffalo, NY). Jan 1979. 
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From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


The physical configuration, shape and size for the excavation 
of a deep water compensated compressed air energy storage cavern 
is constrained by a number of important factors. With respect to 
configuration, these factors are orientation of principal joints in the 
rock mass, air leakage potential, wave propagation, and carry-over 
of water into the air discharge pipe. The principal factors affecting 
cavern shape and size are rock strength, Young’s modulus and joint 
frequency. Within the framework of these parameters, the economi- 
cal construction of a cavern dictates the optimum cavern sizes and 
configuration. Due to these constraints, sensing and monitoring 
devices must also be incorporated into the design to monitor critical 
cavern functions as well as cavern integrity. These factors are 
reviewed and an approach to cavern design which attempts to satisfy 
these requirements is suggested. 


30259 (CONF-780599—P2, pp 609-633) Parametric cyclic ther- 
mal and pressure analysis of underground openings in crystalline rock. 
Hocking, G. (Dames and Moore, Lexington, MA). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


The paper consists of a detailed review and evaluation of 
thermomechanical and hydrological data in crystalline rock masses 
which are potential siting media for underground openings of a 
compressed air energy storage (CAES) scheme. Cyclic thermal and 
pressure loading results in significant loss of strength in crystalline 
rocks due to mechanical degradation. The most significant reduction 
in strength of crystalline rocks under cyclic loading occurs in the 
tension-compression cyclic mode. Data is presently available on 
limited pressure cyclic loading at high cyclic rates with virtually no 
data on cyclic thermal loading at low temperature variations. For 
typical cyclic variations of pressure and temperature associated with 
an unbalanced CAES system, numerical analyses using the finite 
element and boundary element techniques, have been performed to 
indicate the overall behavior of the underground openings. Analyses 
of potential water inflow and possible air leakage have been under- 
taken by the boundary element method. Since only limited data on 
rock behavior under cyclic thermal and pressure loading under 
various humidity conditions are available, only a preliminary para- 
metric assessment of CAES performance in crystalline rock has been 
made. 


30260 (CONF-780599—P2, pp 635-665) Champagne effect in 
hydraulically compensated compressed air energy storage systems. 
Blecher, W.A.; Giramonti, A.J.; Smith, E.B. (United Technologies 
Research Center, East Hartford, CT). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


The presence of rapidly rising air bubbles, the so-called 
champagne effect, is caused by the solubility of air in water used for 
hydraulic compensation of CAES systems. During charging, water 
rises in the compensating shaft. As it rises, hydrostatic pressure is 
reduced and dissolved air is released. The presence of air bubbles 
reduces the hydrostatic head of the water column by as much as 
10%. The resultant pressure imbalance could cause the water to 
accelerate to a potentially dangerous velocity. Also, since the out- 
flow will continue even if charging is stopped, all the water could be 
lost with concomitant loss of stored air. Since the occurrence of the 
champagne phenomenon could result in potentially severe conse- 
quences, any consideration of hydraulically compensated CAES 
systems must include a detailed analysis of the two-phase flow 
system in the compensating shaft. An analysis of transient perform- 
ance was made, and means of preventing or controlling the problem 
were examined. The alternatives considered were over-sizing of the 
cavern and incorporating a U-bend water seal below the cavern. 
Other alternatives include increasing water flow resistance and purg- 
ing of the saturated water. Preliminary estimates show that these 
methods could add as much as 10% to the total storage system cost. 


30261 (CONF-780599—P2, pp 667-686) Environmental concerns 
for compressed air energy storage in porous media systems. Stottle- 
myre, J.A.; Loscutoff, W.V. (Battelle Pacific Northwest Labs., Rich- 
land, WA). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


The major environmental issues associated with the storage of 
compressed air in porous media systems are identified. Both the 
isothermal compression concept and the adiabatic compression con- 
cept are considered. The injection air temperature ranges associated 
with these two storage schemes are 50 to 100°C and 100 to 350°C, 
respectively. Specific areas of research associated with each environ- 
mental issue are recommended. 
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30262 (CONF-780599—P2, pp 687-761) Advanced compressed 
air storage: an appraisal. Glendenning, I. (Central Electricity Gener- 
ating Board, Southampton, England). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


Two means of improving the performance of compressed air 
storage schemes involve the use of thermal energy storage (TES). In 
one approach, adiabatic storage, the TES is used to eliminate fuel 
and in the other, hybrid systems, TES is used only to reduce the fuel 
consumption. These advanced compressed air storage (ACAS) con- 
cepts are currently the subject of a joint CEGB/EPRI study and the 
paper outlines the progress that has been made to date. The basic 
principles of ACAS are discussed and several features which can 
limit development requirements are introduced; these include electri- 
cal heating of the TES during off peak periods, the use of exhaust 
recuperators, multiple TES intercooling and throttling. Five basic 
ACAS schemes incorporating these features are then considered. 


30263 (CONF-780599—P2, pp 763-796) Analysis of hybrid 
CAES systems using thermal storage. Kreid, D.K.; McKinnon, M.A. 
(Battelle Pacific Northwest Labs., Richland, WA). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


The principal results and conclusions of an analysis of hybrid 
Compressed Air Energy Storage (CAES) systems that use Thermal 
Energy Storage (TES) for recovery of the heat of compression are 
summarized. The performance of the hybrid cycle is studied parame- 
trically and compared with the performance of similar conventional 
cycles that use cooled compressors and exhaust heat recuperation. 
Preconceptual designs and cost estimates are provided for several 
TES systems that might be suitable for CAES applications. A 
ranking of these options according to costs indicates that pebble beds 
are likely to be most economical for CAES. The performance 
analysis indicates that the potential turbine fuel savings in a hybrid 
system with TES are minimal compared with a similar conventional 
cycle with recuperation. The conclusion is that the value of turbine 
fuel saved is unlikely to balance the anticipated additional cost of 
compression energy and the higher costs of the TES system. Thus, 
recovery of the heat of compression does not appear practical if fuel 
is available to fire the turbines. 


30264 (CONF-780599—P2, pp 797-821) Combined solar thermal 
and compressed air storage. Flynn, G.T. (Massachusetts Inst. of 
Tech., Lexington). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


A system which combines an adiabatic compressed air storage 
system with a solar thermal central receiver is described. Packed 
pebble beds are used to store both the heat of compression and the 
solar thermal energy. The added thermal energy from solar im- 
proves the energy return ratio (discharge energy/charge energy) of 
the adiabatic system from 0.69 to 1.13. Likewise, by providing the 
compressed air and the heat of compression, the solar thermal 
energy required is reduced by a factor of six. The proposed system is 
based on an existing design for a 34-bar closed Brayton cycle solar 
thermal receiver. The system has been modified to an open cycle, 
but the receiver design is unchanged. Turbines and compressors 
proposed are within the current state of art. 


30265 (CONF-780599—P2, pp 823-859) Packed beds for thermal 
energy storage in an underground compressed air energy storage 
system. Hamilton, N.I. (Massachusetts Inst. of Tech., Lexington). 
Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


A preliminary design study of a 200 MWe packed bed ther- 
mal energy storage unit for operating in the range 538°C (1000°F) to 
816°C (1500°F) is described. This storage unit is considered for use 
in both conventional and solar augmented storage systems. Also 
included is a 100 MWe system, part of which is compressed air and 
thermal energy storage, and part of which is a separate solar source 
that feeds directly into the turbine. A materials catalog is included 
for a variety of naturally occurring rocks, minerals, and synthetic 
materials which are candidates for use as thermal energy storage 
packing. Results of the heat and mass flow analysis, including a cycle 
analysis comparing several operational modes of charge/discharge 
are presented and discussed. Topics include heat transfer, condensa- 
tion and reevaporation, and heat flow into the insulation and sur- 
rounding rock. Problems such as degradation of the thermocline and 
irreversibility are identified and discussed, and possible solutions are 
described. The conceptual design for an underground sited packed 
bed is provided, along with estimates of capital costs. 
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30266 (CONF-780599—P2, pp 861-895) Preliminary evaluation 
of coal-fired fluid bed compressed air energy storage power plants. 
Giramonti, A.J.; Sadala, R.L. (United Technologies Research 
Center, East Hartford, CT). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


During the power generation mode, all contemplated first 
generation Compressed Air Energy Storage (CAES) power plants 
would consume premium petroleum fuels which are in short supply. 
This consumption of oil could be completely eliminated by the use of 
coal-fired fluid bed combustors in second generation CAES plants 
designed to provide peaking and mid-range power. A preliminary 
review of applicable fluid bed technology and the operating limita- 
tions it would impose on CAES systems is presented. Several 
prospective plant configurations are described, and the results of 
preliminary performance estimates for these configurations are pre- 
sented. The level of performance for coal-fired CAES plants is 
generally comparable to that estimated for conventional oil-fired 
configurations. 


30267 (CONF-780599—P2, pp 897-965) Coal gas-fired com- 
pressed air energy storage. Haydock, J.L. (Acres American Inc., 
Buffalo, NY); Giramonti, A.J. Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


Initially, Compressed Air Energy Storage (CAES) plants will 
be oil-fired. To the extent that their output replaces oil-fired genera- 
tion in the utility power system, fuel oil consumption can be halved. 
The full potential of CAES for oil conservation will, however, not 
be realized until coal-fired CAES plants become available. Several 
different forms of air storage plant based on coal gasification are 
presented. Regenerative gas turbine and combined gas/steam power 
cycles are considered. A concept for a self-contained coal burning 
CAES plant based on continuous coal gasification is described. In 
the limit, this type of plant is independent of energy to storage from 
the electric power system. 


30268 (CONF-780599—P2, pp 967-1002) Review of alternative 
CAES concepts for the future. Driggs, C.L.; Hobson, M.J. (Acres 
American Inc., Buffalo, NY). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


The majority of proposed CAES plant concepts for the near 
term typically are large scale units (180 to 280 MW) requiring high 
grade distillate fuel, generally intended for application to large utility 
systems in plant sizes of 500 to 2,000 MW. A number of alternative 
concepts involving the use of compressed air storage, including 
concepts for electric power generation on a small scale (1 to 100 
MW) are reviewed with some projections of performance and costs. 
The systems discussed involve the use of alternative energy sources 
such as coal, wood, waste heat, and solar, wind and tidal/wave 
energy. The small systems may be particularly suited to applications 
in developing countries, where capital is in short supply and large 
centralized loads are less common than dispersed distribution. 


30269 (CONF-780599—P2, pp 1003-1016) Compressed air 
energy storage efficiency. Ayers, D.L.; Stewart, W.A. (Westinghouse 
Electric Corp., West Lafayette, IN). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


In a compressed air energy storage (CAES) system, it is 
difficult to establish true energy storage efficiency (the fraction of 
input electrical energy which is ultimately returned) because the 
system typically delivers more energy than it receives by virtue of 
turbine fuel used in the delivery process. An analytical method for 
determining true air storage efficiency by separating the delivered 
energy into the fractions arising from input electrical energy and 
input turbine fuel is presented. The technique is used to investigate 
the effects of flow and thermal losses on storage efficiency in a 
simple CAES plant. 


30270 (PNL—2546) Numerical analysis of temperature and flow 
effects in a dry, one-dimensional aquifer used for compressed air 
energy storage. Smith, G.C.; Wiles, L.E.; Loscutoff, W.V.;. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Feb 1979. Contract 
EY-76-C-06-1830. 97p. Dep. NTIS, PC AOS/MF AO1. 

A detailed description of the method of analysis and the 
results obtained for an investigation of the hydrodynamic and ther- 
modynamic response of a model of a dry porous media reservoir 
used for compressed air energy storage (CAES) is presented. Results 
were obtained from a one-dimensional simulation of the cycling of 
heated air to and from a radial flow field surrounding a single well in 
a porous rock. It was assumed that the performance of the bulk of 
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the reservoir could be characterized by the performance of a single 
well. 


30271 Rheological method of salt cavity design for underground 
storage of solid, liquid, and gaseous matters. Serata, S.; Cundey, T.E. 
(Serata Geomechanics, Inc., Berkeley, CA). pp 187-192 of Rock 
mechanics. Kim, Y.S. (comp.). Reno, NV; University of Nevada 
(1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

A method for designing underground openings in rheological 
materials has been developed and successfully applied. This rheolo- 
gical design method consists of three components: in situ stress 
measurement, rheological constitutive equations, and a finite element 
analysis program representation of the constitutive equations. The 
method a been used for the design of underground openings in 
rock salt and potash for mining and storage of solid, liquid, or 
gaseous materials. 


30272 Storage of compressed air in porous, permeable rocks. 
Pincus, H.J. (Univ. of Wisconsin, Milwaukee). pp 215-220 + vp of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The. storage of compressed air in porous rocks of suitable 
properties and structure is an alternative to compressed air storage in 
caverns and to hydroelectric pumped storage. Local geology, topog- 
raphy, and environmental and economic factors will determine the 
choice among these alternatives. Suitable geological conditions for 
storing compressed air in pore space are much like those favoring 
the occurrence of natural gas, petroleum, and confined groundwater. 
The experience gained in cyclical underground storage of natural 
gas is helpful in studying the feasibility of compressed-air energy- 
storage. There are, however, sufficient differences between storage 
of natural gas and compressed air to require additional information 
for site selection, design, development, operation, and monitoring. 
At present, we are conducting laboratory studies of the effects of 
pressure cycling, with heated compressed air, on potential reservoir 
rocks and cap-rocks. In the experiments conducted so far, we have 
detected changes in the grain-pore fabric of some sandstones, accom- 
panied by changes in compressive strength and Young's modulus. 


PUMPED HYDRO 


30273 (CONF-780599—P 1, pp 279-294) Fabric analysis of venti- 
lated rocks. Pincus, H.J. (Univ. of Wisconsin, Milwaukee). Jan 1979. 

From CAES technology symposium; Pacific Grove, CA, 
USA (15 May 1978). 


Characterization of the fabric of the compressed-air storage- 
medium, at the scale of grains, pores, and microfractures, is essential 
to the understanding of changes in microstructure resulting from 
continued charge—discharge cycling with heated, compressed air. 
Fabric analysis of ventilated and unventilated laboratory specimens 
has been accomplished by optical diffraction and optical correlation, 
in addition to conventional methods. Measurable contrasts in fabric 
have been detected in some cases. Results so far indicte the impor- 
tance of detailed, site-specific data. Within the same formation, 
magnitudes of fabric changes may vary with texture and composi- 
tion; variations within the same formation may exceed the effects of 
ventilation. 


30274 Motor-generators for pumped storage schemes. Baltis- 
berger, K.; Canay, M.; Vogele, H.; Wimmer, M. (Brown Boveri and 
Co, Boden, Switz). Brown Boveri Rev.; 65: No. 5, 280-291(May 1978). 

The first part of this article explains the criteria on which the 
design of motor-generators for pumped storage schemes is based. If 
the extend of the requirements to be met by the machine is known, 
enabling its arrangement and design to be fixed, it is necessary to 
select the most suitable method of starting for reversible machines 
(synchronous, partial frequency or asynchronous start, or pony 
motor). Referring to examples, the authors show that for all methods 
of starting the necessary technical data for stresses, choice of materi- 
als and structural design of the machine can be calculated exactly in 
advance. For partial frequency start a new method is described 
which includes synchronization during run-out. The second part of 
the article is devoted to the design and dimensioning of the four 
281.5 Mva units which Brown Boveri are supplying to Drakensberg 
pumped storage plant. 16 refs. 


30275 Hydro-electric power stations in Spain. Arana, J.C.; Soto- 
Martinez, J.J. Brown Boveri Rev.; 65: No. 5, 292-302(May 1978). 

The growth of the Spanish electricity supply industry in 
recent years has resulted in the commissioning of many new hydro- 
electric power stations, both of conventional type and in the form of 
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pumped-storage schemes. The electrical equipment for many of 
these installations has been supplied by Brown Boveri. The article 
presents some of the particularly interesting projects with descrip- 
tions of special features in their layouts, starting procedures and 
operation. 20 refs. 


30276 Energy investigation of a pumping station unit with a 
diagonal discharge duct and a spiral chamber. Vissarioniv, V.I.; Ki- 
birev, D.I. (Leningrad Polytech Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; No. 4, 93-96(Apr 1978). (In Russian). 

Energy investigation of the unit of a pumping station 
equipped with an axial pump having a spiral discharge duct are 
described. Based on flow sounding, the losses of energy in the 
discharge spiral chamber under different angles of rotor blade 
mounting and openings of the stator are determined. It is shown that 
an axial pump with a diagonal discharge duct and a spiral chamber 
may have better energy characteristics than one with an elbow 
discharge duct. 


30277 Algorithm and block diagram of control of operating condi- 
tions of a pumped storage hydroelectric power plant in an electric 
utility system. Karol’, L.A.; Silaev, B.I.; Rabinskii, V.M. (Moscow 
Power Eng Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 6, 
97-101(1978). (In Russian). 

An algorithm is presented and a block diagram of optimiz- 
ation of daily operating conditions in a pumped storage hydroelec- 
tric power plant (PSHPP) is given. The algorithm constitutes a part 
of the software for the automatized system of dispatch control of 
short-term power plant operating conditions within an electric utility 
system. Some results of calculations using the example of selection of 
operating conditions for the Kiev PSHPP are presented. Recommen- 
dations on a further refinement of the algorithm are given. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 30643 


30278 Device for making natural energy available. Wiedemann, 
H. (to Deutsches Patentamt, Muenchen (Germany, F.R.); Messer- 
schmitt-Boelkow-Blohm G.m.b.H., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,617,023/A/. 20 Oct 1977. 28p. (In German). 

The claims chiefly concern a water vehicle of the catamaran 
type and a platform covering the hull of the ship with devices for 
converting solar energy and/or wave energy and/or wind energy 
and/or the heat of the seawater into electrical energy. The electrical 
energy is stored in the form of kinetic energy of two flywheels 
rotating in opposite directions. 


THERMAL 


REFER ALSO TO CITATION(S) 29664, 29738, 29741, 29742, 
30262, 30263, 30264, 30265 


30279 (CONF-781231—1) Salt hydrates and other phase-change 
materials. Cantor, S. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 10p. Dep. NTIS, PC A02/MF AO1. 

From 3. annual thermal energy storage contractor’s informa- 
tion exchange meeting; Springfield, VA, USA (5 Dec 1978). 

The objectives of the project are: to ascertain thermal per- 
formance of NazSO, . 10H2O and other incongruently melting salt 
hydrates by calorimetric investigation of melting and freezing; and 
select compounds and mixtures suitable for isothermal heat storage 
within the range, 90 to 250°C. Selection is to be used on laboratory 
evaluation as well as on economic and technical screening criteria. 


30280 (CONF-7805140—1) Aquifers for seasonal thermal energy 
storage: an overview of the DOE—STOR program. Hoffman, H.W. 
(Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 2p. Dep. NTIS, PC A02/MF AO1. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 

The objective of the DOE—STOR program is to develop 
thermal energy storage technologies as means for conserving energy 
through substitution of solar, waste, and off-peak electrical energy 
sources for the exhaustible and costly oil and natural gas fuels. In 
addition to the brief overview of the DOE—STOR Program, the 
Low Temperature Thermal Energy Storage (LTTES) Program is 
briefly described. (TFD) 


30281 (INIS-mf—4055, pp 170-185) Possible compensation of 
reduced electrical output of nuclear power and heat plants for peak 
power production. Kadrnozka, J. (Vysoke Uceni Technicke, Brno 
(Czechoslovakia)). 1976. (In Czech). 
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From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


Methods are described of energy storage in power plants and 
heating plants for meeting peak demands. Energy storage is very 
significant, especially in nuclear power plants, because they cover 
only the basic load. Two hot water storage systems are described 
and a system of heat storage in nuclear power and heating plants is 
proposed. An assessment of the efficiency of such facilities shows 
that heat storage appears to be a suitable peaking capacity for 
outputs of 100 to 350 MW with annual efficiency of 500 to 1000 h/y. 


30282 (INIS-mf—4055, pp 148-169) Application of the storage 
capacity of hot-water feed lines in increasing installed heat plant 
electrical output. Kolar, V. (Energoprojekt, Prague (Czechoslova- 
kia)). 1976. (In Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


Heat storage is described in the hot water pipeline for the 
Kojetice-Treboradice long-distance supply line. The technology of 
the proposed facility, method of operation, investment associated 
with the construction, and other problems that should be coped with 
are described. The proposed heat storage system will cover the 
entire hot water supply during peak periods, thus permitting in- 
creased output of extraction turbo-sets to attain the rated value. 


30283 (NSF/RANN/AER—75-19601) Studies of nucleation 
and growth of hydrate crystals with application to thermal storage 
systems. Final report. Christensen, L.; Keyser, G.; Wedum, E.; Cho, 
N.; Lamb, D.; Hallett, J. (Nevada Univ., Reno (USA). Desert 
Research Inst.). Feb 1979. Contract W-7405-ENG-26. 116p. Dep. 
NTIS, PC A06/MF AO1. 

Crystallization of a one and two component system for ther- 
mal storage by fusion heat of salt hydrates has been investigated for 
sodium sulfate (10H2O), sodium thiosulfate (SH2O) and sodium ace- 
tate (3H2O). A continuous input of small crystals which grew and 
sedimented from the solution aimed to keep heat transfer surfaces 
crystal free. The two component system utilized kerosene as the heat 
transfer fluid, and was circulated as mm drops rising by buoyancy 
through the salt solution. Both of these systems resulted, under 
appropriate operating conditions, in the formation of secondary 
crystals to replace those which grew and sedimented. The one 
component system proved unreliable as occasional nucleation lead to 
significant crystals growing on the heat transfer surfaces during 
cooling. The two component system functioned when crystal con- 
centration was sufficiently low (~ 1 cm~*) to permit sufficient 
growth for sedimentation; otherwise crystals remained in suspension 
throughout the cycle. The operating characteristics and thermal 
efficiency of these systems were investigated for two pilot units, and 
optimum operating conditions for constant power output are delin- 
eated. Studies were made of solution nucleation, secondary crystal 
production, linear crystal growth velocity, habit and solution viscos- 
ity, refractive index and density within the operating range of 
concentrations to be used in a storage system, for both supersaturat- 
ed and undersaturated solutions. 


30284 Application of cross finned tubes in latent heat storages. 
Schwind, H.; Wolff, D. (Dortmund Univ. (Germany, F.R.). Lehr- 
stuhl fuer Anlagentechnik); Brose, J. (Dortmund Univ. (Germany, 
F.R.). Arbeitsgruppe Chemieapparatebau). Verfahrenstechnik 
(Mainz); 12: No. 11, 729-734(1978). (In German). 

Heat storages, utilizing the latent heat of materials have in 
comparison with sensible heat storages the two fundamental advan- 
tages of small storage volumes and constant temperatures during 
charge and discharge. Known storage systems in the field of indus- 
trial heating may be replaced advantageous by latent heat storage 
systems. A new latent heat storage, applying storage material around 
vertical arranged cross finned tubes is presented. It results in good 
heat transfer rates and avoids degredation and stratification of salth- 
ydrates during operation. The scaling-up of a single cross finned tube 
to a compact unit with plate fins seems to be practicable without 
problems. Some experimental results are presented. 


BATTERIES 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 30302, 30315, 30575, 30576 


30285 (ANL—78-70) Chemical Engineering Division research 
highlights, 1977. (Argonne National Lab., IL (USA)). Aug 1978. 
Contract W-31-109-ENG-38. 185p. Dep. NTIS, PC A09/MF AOI. 

Separate abstracts are included for sections with information 
on lithium/metal sulfide batteries; electrochemical energy develop- 
ment; advanced fuel cell development; utilization of coal; 
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magnetohydrodynamics technology; LMFBR and GCFR support 
work; fuel cycle studies; fusion reactor research; solar energy devel- 
opment; and basic energy science. 


30286 (ANL—78-70, pp 13-36) Lithium/metal sulfide batteries. 
Aug 1978. 

In Chemical Engineering Division research highlights, 1977. 

An overview of the ANL lithium (alloy)/metal sulfide bat- 
tery development program is given. These batteries are being devel- 
oped for stationary energy storage and for electric-vehicle propul- 
sion. Design approaches taken for the two applications are discussed, 
and commercialization studies are reviewed. Testing of industry- 
fabricated cells and of batteries is described. Development/engineer- 
ing was done on cells with FeS electrodes, cells with NiS, elec- 
trodes, and alternative methods for cell fabrication. Efforts in the 
materials program were directed toward development of cell com- 
ponents (electrical feed-throughs, electrode separators), evaluation 
of potential cell materials (for corrosion and wettability), and post- 
test examination of cells. Studies of cell chemistry and alternative 
cell systems (e.g., Ca or Mg and anodes) are reported. 10 figures, 6 
tables. 


30287 (ANL—78-70, pp 37-45) Office of Electrochemical Proj- 
ect Management. Aug 1978. 

In Chemical Engineering Division research highlights, 1977. 

The Office of Electrochemical Project Management (OEPM) 
was established at ANL to enable the Laboratory to carry out its 
management responsibilities for DOE's electrochemical programs. 
The principal activities of OEPM are management of research and 
development programs on near-term, ambient-temperature batteries 
for electric vehicles; operation of the National Battery Test Labora- 
tory, in which batteries developed in DOE programs will undergo 
performance verification and qualification testing; research studies in 
support of electric-vehicle battery development; and program plan- 
ning related to energy conservation in industrial electrolytic process- 
es. Specific research undertaken included a one-dimensional model 
for porous electrodes and an investigation of the quantity of stibine 
and arsine generated from an industrial-sized lead—acid battery 
under utility load-leveling conditions. 3 figures. 


30288 (TID—28989) Ford/ERDA sodium—sulfur battery devel- 
opment: phase I. Final report, June 15, 1975—March 31, 1976. 
Weiner, S.A. (Ford Motor Co., Dearborn, MI (USA). Scientific and 
Research Lab.). Jul 1976. Contract EY-76-C-02-2566. 38p. Dep. 
NTIS, PC A04/MF AO1. 

The pre-pilot facility for the batch production of B’’alumina 
tubing was designed and remodeled. Critical items of capital equip- 
ment were specified and placed on order. Work began on the 
construction of the pre-pilot spray dryer and the batch and continu- 
ous sintering furnaces. Preliminary contacts were made with a 
commercial vendor of isostatic presses concerning the spray drying 
of materials suitable for automatic isostatic pressing. A tentative 
testing program was arranged to permit evaluation of automatic 
isostatic pressing equipment for eventual purchase and installation in 
the pilot plant. Cells incorporating high-power-density electrode 
design and stainless steel containers for sodium and sulfur were 
designed, constructed, and tested. The first cell delivered an average 
of 286 W/kg during one discharge cycle at 750 mA/cm” The 
energy density was 44 Wh/kg at this high current density, whereas 
at 50 mA/cm? over 80 Wh/kg could be reached. The cell became 
non-faradaic after 45 days because of ceramic failure. A cell with 
separate compartments for charging and discharging and with elec- 
trodes optimized for either task was tested successfully. Efforts to 
develop corrosion resistant sulfur container materials were inititated. 
Static sodium tetrasulfide corrosion tests were conducted at 400°C 
on substrates with and without various surface treatments and pro- 
tective coatings. The results showed that aluminum, molybdenum, 
ferritic stainless steels, and Inconels show varying degrees of prom- 
ise. The first cell tested under this program was thoroughly exam- 
ined after failure. The coating of graphite filled polyphenylene resin 
applied to the AISI 446 stainless steel container had not stood up 
satisfactorily perhaps owing to overheating. There were no signs of 
degradation of any of the seals. 21 figures. 


30289 Electro-chemical cells. Henson, K. (to Unigate Ltd.). US 
Patent 4,129,689. 12 Dec 1979. Priority date 23 Aug 1974, France. 
4p. 


A zine chloride rechargeable cell or battery comprises a 
container, at least one cathode element, at least one zinc-bearing 
electrode, and a substantially nitrogen-free zinc chloride electrolyte 
having a pH value of not less than 1.0. The cathode element 
comprises a substrate of a metal or mixture of metals selected from 
Groups IVA and VA of the Periodic Table according to Mendeleef 
and a layer of porous carbon in which chlorine gas is occluded. The 
carbon is applied to the metal with sufficient pressure to break the 
metal oxide film on it. The substrate acts as a current collector. 
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30290 Lead—acid storage battery. Garrett, N.L. Jr. (to Garrett 
Plante Corp.). US Patent 4,121,019. 17 Oct 1978. Filed date 20 Jul 
1977. 6p. 

A long-life lead—acid one cell comprises plate assemblies 
formed of strips of soft, essentially pure lead having a height to 
thickness ratio of 0.5 to 10. Each assembly is provided with an 
elongated resilient lowermost support — to prevent deformation 
of the lead. Composite plates are formed of a plurality of electrically 
interconnected, vertically stacked strips separated by elongated resil- 
ient strip retainers which prevent lateral displacement of the strips in 
a stack. 5 figures. 


30291 Portable rechargeable lead—acid battery. Dougherty, 
T.J.; Hennen, R.E. (to Globe-Union Inc.). US Patent 4,121,017. 17 
Oct 1978. Filed date 25 Oct 1977. 10p. 

A rechargeable portable lead—acid battery for use in provid- 
ing electrical power to portable devices such as lanterns and the like 
is described. The battery includes an improved container and cover, 
an improved battery post construction, and an improved electrical 
assembly. 19 figures. 


30292 Lead—acid cells and batteries. Peters, K.; Fewster, S.; 
Wilson, F.; Kearney, K.D.N. (to Chloride Group Ltd.). US Patent 
4,119,772. 10 Oct 1978. Priority date 31 Oct 1974, United Kingdom 
of Great Britain and Northern Ireland (UK). 20p. 

A sealed lead—acid cell is disclosed which has electrodes 
comprising metallic supports which minimize the evolution of hy- 
drogen and resist deformation under their own weight, and which 
are separated by at least one layer of separator material. The 
capacity of the negative electrodes is arranged to be at least as great 
as the capacity of the positive electrodes. The thickness of the 
electrodes is less than 3mm; the thickness of the separator is in the 
range of 10% to 200% of the thickness of the electrodes; and the 
volume of electrolyte in the cell in relation to the sum of the pore 
volume of the separators, X, and the pore volume of the positive and 
negative active materials, Y, is not greater than 2X + Y. 12 figures, 
4 tables. 


30293 Electro-chemical cells. Jenkins, J.M.; Henson, K. (to Uni- 
gate Ltd.). US Patent 4,107,397. 15 Aug 1978. Priority date 24 Aug 
1973, United Kingdom of Great Britain and Northern Ireland (UK). 
4p. 

A rechargeable zinc/halogen cell or battery comprises a 
casing defining one or more electrode compartments, a number of 
halogen-storage carbon/metal cathodes mounted in each compart- 
ment and interspaced with one or more zinc-bearing anodes, a 
halogen gas inlet to the casing communicating with an open portion 
of each cathode to form a common channel for the gas in the cell, 
and disposed between each cathode and anode a semipermeable 
separator which will not allow any substantial passage through it of 
the halogen in liquid form. 


30294 Method to encapsulate a corroding material in lithium. 
Schneider, A.A. (to Catalyst Research Corp.). German(FRG) Patent 
2,757,920/A/. 6 Jul 1978. 22p. (In German). 

Advantageous process steps to encapsulate corroding materi- 
als, such as cathode materials and/or electrolytes, in lithium which 
covers the inner wall of lithium halide primary cells as anode 
material are claimed. These primary cells are particularly used for 
cardiac pacemakers. 


30295 Peak power from batteries. The sodium-sulfur battery - an 
accumulator for peak load compensation. Fischer, W. (Brown, Boveri 
und Cie A.G., Heidelberg (Germany, F.R.)). Energie; 30: No. 4, 110- 
111(Apr 1978). (In German). 

The paper describes a) the schematic layout of a Na/S cell, b) 
the progress in the capacity of Na/S cells between July 1976 and 
August 1977, and c) the concepts of a 224 kwh module made of 80 
Na/S cells and a 13.6 Mwh Na/S battery storage. Finally, the peak 
power generation costs of different energy storage systems are 
compared. 


30296 Steel-silver battery. Brown, J.T. (to Westinghouse Elec- 
tric Corp., Pittsburgh, PA (USA); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,723,823/A/. 8 Dec 1977. 
21p. (In German). 

According to the invention compact alkaline secondary bat- 
teries with an energy density of 77 Wh/kg and 41 Wh/cc for up to 
200 deep discharge-charge cycles contain the following: 1. Postive 
electrodes made of porous support plates of silver with embedded 
silver as the active material. 2. Negative electrodes made of a flexible 
expandable porous support plate structure of nickel, nickel coated 
steel and/or nickel coated iron fibres with embedded iron oxide and/ 
or oxide hydrate as the active material. 3. Microporous separators 
made of multilayer polypropylene material which makes silver ion 
diffusion possible. 


30297 Recent advances in the development of sodium—sulfur 
batteries for load levelling and motive power applications. Jones, I.W. 
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(Chloride Silent Power Ltd., Runcorn, England). Electrochim. Acta; 
22: No. 7, 681-688(Jul 1977). 

Some recent progress in the design and development of 
sodium/sulfur batteries for motive power applications are described. 
The historical development of cell designs over the last 10 y is 
reviewed, and includes a discussion of development problems such 
as the durability of beta-alumina and corrosion of the sulfur elec- 
trode collector. The tubular electrolyte is now widely adopted as the 
preferred development option, and a computer analysis shows that a 
volumetric energy density of about 200 Wh/litre can be obtained in 
an optimum design of a battery including thermal insulation. An 
advanced cell design was adopted in which sodium is fed into the 
anodic reaction zone by a capillary wick. This design is well suited 
to the demands of motive power applications in which the stored 
energy has to be supplied at about the 2h rate. The design also 
permits the use of large electrolyte tubes, at least 30 mm dia x 500 
mm in length, and this reduces the battery manufacturing costs. A 
large number of experimental cells were tested, and over 85% 
utilization of the sodium and sulfur active materials was achieved for 
repeated cycling of developed electrode constructions. 9 figures. 


30298 Alkali metal - sulfur cell with gas fuel cell electrode. 
Ludwig, F.A. (to Ford-Werke A.G., Koeln (Germany, F.R.); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,622,332/A/. 3 Mar 1977. 35p. (In German). 

A barrier layer permeable to alkali metal ions is in ion- 
conducting contact on one side with the method anode alkali metal 
and on the other side in ion-conducting contact with a cathodic 
reactant of liquid e:ectrolyte. The electrolyte is electrochemically 
reversibly reactive with the anodic reaction components and consists 
of (when the cell is partly charged) a mixture of molten polysulfide 
salts of the alkali metal and molten sulfur. The improvement of the 
secondary cell, according to the invention, consists in using a gas 
fuel cell electrode which is on the electrolyte side directly in 
electron- and ion-conducting contact with the cathodic reaction 
zone and on the gas side, in contact with a storage vessel for liquid 
sulfur via vaporous sulfur. When discharging the alkali metal-sulfur 
cell, the storage container is kept at a temperature higher than that 
of the cathodic zone. Thus the sulfur is evaporated into the cathode 
reaction zone via the gas electrode and then reduced. During the 
charging process, the storage container has a lower temperature than 
the cathodic reaction zone. The separated sulfur evaporates out of 
the gas electrode and condenses in the supply vessel. 


30299 Process for regulating the water economy of chargeable 
metal-air cells and metal-air batteries. Groeppel, D.; Kuehl, D. (to 
Deutsches Patentamt, Muenchen (Germany, F.R.); Siemens A.G., 
Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,254,885/C/. 13 Jan 1977. Sp. (In 
German). 

Metal-air cells with aqueous electrolytes suffer an undesirable 
water loss during charging due to evaporation via the porous air 
electrodes and due to electrolytes of water. According to the inven- 
tion this loss of water is prevented by using porous air electrodes 
with a moisture-repellent layer on the gas side, which is at least 
partially covered with water during part of the charging phase, 
where water vapor diffuses to the electrolyte through the gas-filled 
pores of the moisture-repellent layer covered on the gas side with 
water, due to drop in vapor pressure. The quantity of water vapor 
diffusing into the electrolyte is regulated by setting the water tem- 
perature. The air electrode consists of two layers. The layer on the 
gas side contains the moisture-repellent material and a catalyst for 
oxygen reduction, while the layer on the electrolyte side contains a 
catalyst for oxygen separation. 


30300 Galvanic cell. Russell, E.T.; Greaser, S.H. (to Union 
Carbide Corp., New York (USA); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,452,948/A/. 25 Sep 1975. 
19p. (In German). 

The invention concerns a galvanic cell, a nickel-cadmium cell 
in particular, which contains an electrically conducting cylindrical 
beaker combined with spirally wound electrodes within the beaker. 
The electrodes are formed as bands. The cells contain at least two 
spirally wound separators and an insulating seal between the lid and 
the upper rim of the beaker besides the electrolytes. There is at least 
one opening in the separator. This sets part of the electrode free in 
such a manner that the latter touches the inner wall of a beaker used 
as second current absorber or second current supplier. 


30301 Rechargeable zinc chloride cell or battery. (to Unigate 
Ltd.). German(FRG) Patent 2,440,620/A/. 27 Feb 1975. 7p. (In 
German). 

An aqueous zinc chloride solution for an rechargeable zinc 
chloride cell with a chlorine gas electrode of carbon and a container 
for the chlorine gas is claimed whose pH value is not below 1.0. 
Nitrogen released from the solution is complex bonded. The electro- 
lyte according to the invention is produced by reacting analysis-pure 
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zinc oxide with analysis-pure hydrochloric acid. The NH*,4 and I~ 
impurities are less than 0.035 or 0.185%. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 30287, 30295, 30337, 30339 


30302 (SAND—77-2011) Variables affecting thermal cell and 
battery performance. Levy, S.C.; Morimoto, S.S. (Sandia Labs., 
Albuquerque, NM (USA)). Jan 1979. Contract EY-76-C-04-0789. 
25p. Dep. NTIS, PC A02/MF AO1. 

The effect of closing force on thermal battery performance 
was studied. Tests were conducted with single cells, by use of a 
newly designed tester which fixes the stack height dimension on the 
cell and allows changes in pressure during discharge to be moni- 
tored, and with a five-cell battery, especially designed to measure 
pressure on the cell stack during discharge. Pressure variations were 
studied as a function of pellet density, initial stack pressure, composi- 
tion, and current density. Also, the effect of pressure on capacity and 
excess alloy was investigated. In all cases, most of the initial pressure 
on the cells and batteries was lost upon activation. Some differences 
between single cells and batteries were noted in the pressure profile 
and performance as the above parameters were varied. These differ- 
ences are attributed to a varying temperature in the battery versus a 
constant temperature in the single-cell tests and springlike insulation 
at the ends of the battery stack versus a rigid single-cell test fixture. 9 
figures, 2 tables. 


30303 Analytic calculation of degree of storage-battery heating. 
Fedorov, A.B.; Vakulenko, A.P. Sov. Electr. Eng. (Engl. Transl.); 48: 
No. 4, 94-97(1977). 

An analytic relationship is derived for storage-battery heating 
as a function of current and charging and discharging time; it 
permits more accurate prediction of heating of currently operating 
or projected alkaline storage batteries for the charging and discharg- 
ing processes. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


REFER ALSO TO CITATION(S) 29607, 30287, 30289, 30297, 
30298, 30901, 30902, 30903, 30934, 31028 


30304 (CONF-7810135—2) Development of Li—Al/FeS cells 
with LiCl-rich electrolyte. Martino, F.J.; Bartholme, L.G.; Gay, E.C.; 
Shimotake, H. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 16p. Dep. NTIS, PC A02/MF AO1. 

From Fall meeting of the Electrochemical Society; Pitts- 
burgh, PA, USA (Oct 1978). 

Rechargeable lithium—aluminum/iron sulfide cells using the 
LiCI—KC] eutectic (44 wt % LiCl) electrolyte are being developed 
at Argonne National Laboratory. The utilization of these cells at 
high discharge rates has been hindered by the formation of J phase 
(LiKgFe2«S26Cl) in the FeS electrodes. To overcome this problem, 
four engineering-size cells (~ 100 Ah theoretical capacity) were 
built with LiCl-rich electrolyte (54 wt % LiCl). At the 4-h rate, the 
utilization of these cells was improved by more than 40% over that 
of cells containing the eutectic electrolyte. 5 figures, 4 tables. 


30305 Secondary batteries. de Nora, V.; Nidola, A.; Spaziante, 
P.M. (to Diamond Shamrock Technologies S.A.). US Patent 
4,136,235. 23 Jan 1979. Filed date 18 Jul 1977. 4p. 

Storage batteries having novel grids for negative and positive 
electrodes are described. Oxidized lead and/or lead oxide paste for 
the positive electrodes is applied to a metal base selected from the 
group consisting of tungsten—rhenium alloys, tantalum, and titan- 
ium—tantalum alloys. Lead and/or oxidized lead paste for the 
negative electrodes is applied to a metal base selected from the 
group consisting of tantalum, titanium—tantalum alloys, and an alloy 
of tungsten—rhenium with a thin coating of cadmium, silver, or 
lead. The defects of the known electrodes are avoided. 1 table. 


30306 Electric storage batteries. King, W.J.; Snook, J.C.; Peters, 
K. (to Chloride Group Ltd.). US Patent 4,129,692. 12 Dec 1978. 
Priority date 11 Mar 1976, United Kingdom of Great Britain and 
Northern Ireland (UK). 14p. 

There is disclosed an electrode structure for an electrochemi- 
cal cell comprising a fibrous support made of organic polymeric 
material, 0.1 to 3 mm thick, which carries a pattern of solid conduc- 
tors extending over the surface of the porous support from a current 
take-off region to regions spaced and which contains electrochemi- 
cally active material deposited on the fibrous support, in contact 
with the conductors, in an amount of at least 0.1 grams/cm?/mm 
thickness. The arrangement is such that electrical energy produced 
by the electrochemical reaction can be conducted out of the elec- 
trode. Also disclosed are methods and apparatus for making the 
structure. 14 figures, 2 tables. 
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30307 Electrochemical storage cell. Fischer, W; Kleinchmager, 
H.; Haar, W.; Weddigen, G. (to Brown, Boveri and Cie AG.). US 
Patent 4,127,705. 28 Nov 1978. Priority date 24 Jul 1976, German, 
Federal Republic of (F.R. Germany). 4p. 

An electrochemical storage cell or battery based on an alkali 
metal and sulfur has at least one anode chamber and at least one 
cathode chamber separated from each other by an ion-conducting 
solid electrolyte, a felt fabric with capillary activity located in the 
cathode chamber, and an additive lowering the viscosity of the 
sulfur in the cathode chamber. Preferred additives are selenium, 
boron, and iodine. Lowering the viscosity of te sulfur permits 
recharging the cell to a greater capacity. 1 figure, 1 table. 


30308 Alkali metal—sulphur cells. Sudworth, J.L. (to Chloride 
Silent Power Ltd.). US Patent 4,124,739. 7 Nov 1978. Priority date 
28 Nov 1974, United Kingdom of Great Britain and Northern 
Ireland (UK). 6p. 

An arrangement for controlling the charge and/or discharge 
cycles of an alkali metal/sulfur cell or battery has detecting means 
for detecting predetermined high and/or low levels of alkali metal in 
the anode compartment of a cell or in an alkali metal reservoir 
communicating with the anode compartment whereby the end of the 
charge and/or discharge cycle is determined. Alternatively, similar 
detecting means can be associated with an alkali metal/alkali metal 
cycling device which is connected electrically in series with a group 
of series-connected cells of an alkali metal/sulfur battery to deter- 
mine the end of the charge and/or discharge cycle of the battery. 3 
figures. 


30309 Current distribution and shape change of zinc electrodes in 
secondary silver—zinc cells. Poa, S.P.; Wu, C.H. (National Tsing Jua 
Univ., Hsin-Chu, Taiwan). J. Appl. Electrochem.; 8: No. 6, 491- 
501(Nov 1978). 

The current and potential distributions of zinc electrodes in 
secondary zinc—silver oxide cells during cycling were studied by 
use of a sectioned electrode technique. The shape change occurring 
in zinc electrodes resulting from cell cycling was examined. The zinc 
electrodes used for this study were of a conventional type of design 
and were fabricated by a slurry paste method. The positive elec- 
trodes used were sectioned silver oxide electrodes, each of which 
comprised nine sections of sintered silver plates. The results indicate 
that, by adding a layer of nonwoven fabric treated with FezOs to the 
edge sections of the electrode separator system, the uniformity of the 
current and potential distributions on the zinc electrodes during cell 
cycling can be improved, and the zinc electrode shape change 
resulting from cell cycling can be effectively suppressed. 18 figures. 


30310 Application of DSA-type electrodes to a positive grid in 
lead—acid batteries. Inai, M.; Iwakura, C.; Tamura, H. (Osaka Univ., 
Japan). J. Appl. Electrochem.; 8: No. 6, 515-522(Nov 1978). 

The possibility of th use of modified DSA-type electrodes as 
positive grids in lead—acid batieries was examined by anodic polar- 
ization measurements, charge—discharge tests, and self-discharge 
tests of the Ti/RuO2 and Ti/RuO2/B-PbO: electrodes. The passiva- 
tion of a titanium base was retarded by using a very thin film of 
ruthenium dioxide. The Ti/RuO2/B-PbO, electrode could be used as 
a positive grid to a certain extent. On the other hand, the Ti/RuO2 
electrode showed the worse characteristics for the positive grid, 
mainly due to the low oxygen overvoltage of the ruthenium dioxide 
layer. Some other problems to be solved are also pointed out. 10 
figures, 1 table. 


30311 Negative electrode for lead—acid storage battery. Turil- 
lon, P.P.; Hull, M.N.; Nordblom, G.F. (to International Nickel Co., 
Inc.). US Patent 4,121,024. 17 Oct 1978. Filed date 10 Nov 1977. 4p. 

A negative lead—acid storage battery electrode has a base 
made of a porous, sintered metal lighter than lead infiltrated with 
lead, lead alloy, or a metal wetted by pure lead in the molten state. 
The base is then provided with a protective layer of pure lead and 
negative active mass atop the pure lead layer. | figure, 2 tables. 


30312 Negative cobalt electrode for an alkaline storage battery. 
Saridakis, N. (to Volkswagenwerk Aktiengesellschaft). US Patent 
4,119,771. 10 Oct 1978. Priority date 4 Jun 1975, German, Federal 
Republic of (F.R. Germany). 6p. 

A negative cobalt electrode for an alkaline storage battery 
comprises a layered structure including a center layer of compact, 
sintered cobalt powder forming an electrically conductive support- 
ing framework and outer layers of porous, sintered cobalt powder. 
The outer layers form the electrochemically active surfaces of the 
electrode. A method is provided for making the electrode. 4 figures. 


30313 Electric cell. Green, A. (to Chloride Group Ltd.). 
German(FRG) Patent 2,809,071/A/. 7 Sep 1978. 9p. (In German). 

The invention concerns special fabrication forms of pole pins 
and their sealing in battery lids. 
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30314 Battery and grid for positive electrode for lead storage 
batteries. Koch, K. (to Aktiebolaget Tudor). US Patent 4,107,407. 15 
Aug 1978. Priority date 27 Feb 1976, Sweden. 6p. 

An improved grid for the production of positive electrodes 
for use in electric storage batteries is disclosed. The grid is formed of 
a base of lead or lead alloy which is essentially antimony free, and 
the base is coated with a lead alloy containing one or more metals, 
whereby the resulting grid achieves charging potentials essentially 
the same as achieved with conventional lead—antin:>y alloy grids 
while minimizing the possibilities of antimony poisoning. The grid 
may be made by electrically coating the surface alloy on to the 
support. 8 figures. 


30315 Gas removal means for storage batteries. Lindenberg, 
H.G.; Golz, H.J. (to Varta Batterie Aktiengesellschaft). US Patent 
4,107,398. 15 Aug 1978. Priority date 27 Nov 1975, German, Federal 
Republic of (F.R. Germany). 4p. 

Apertures in internal partitions provide gas passages. A sepa- 
rator chamber with narrow liquid return slot leads to a gas outlet 
hose coupling. 2 figures. 


30316 Vented cap for storage battery. Claxton, J.E. (to Somer- 
ville Belkin Industries Ltd.). US Patent 4,107,399. 15 Aug 1978. 
Filed date 17 Nov 1977. 6p. 

A battery vent cap is provided with a portion having suffi- 
cient length and having a venting passageway with a small cross- 
section to arrest or retard the passage of flame. 2 figures. 


30317 Galvanic inert cell. Eppley, W.J. (to Honeywell, Inc.). 
German(FRG) Patent 2,754,651/A/. 15 Jun 1978. 9p. (In German). 

The storage capacity of an activable Li/SO: inert cell is 
appreciably increased, according to the invention, if the activation 
solution stored before activation in a special chamber outside the 
electrode arrangement contains acetone nitrile and sulphur dioxide 
as well as lithium hexafluorine arsenate. The lithium hexafluorine 
arsenate dissolved in acetone nitrile acts as catalyst. 


30318 Blocking defects in B’’-alumina observed by high resolu- 
tion electron microscopy. Bovin, J.O. (Chemical Center, Lund, 
Sweden). Nature (London); 273: No. 5658, 136-138(11 May 1978). 

Practical Na/S batteries are constructed with ceramic tubes 
of Mg-stabilized 8”-alumina (idealized formula Naz2MgAloQ;7) as 
solid electrolyte. Uncertainties exist due to changes in the electro- 
lyte; serious changes are loss of Na ions from the positive electrode 
side of the electrolyte and changes in structural characteristics. An 
investigation of the defect structure of B”-alumina crystals is report- 
ed. A pressed pellet of NaCOs, MgO, and AlsOs was heated at 
1400.C for 5 h in air. Results showed a conducting Na* layer 
blocked by a broad spinel block (cubic close-packed block) at the 
same time as another spinel block of the same width blocks the 
succeeding Na* layer. Thus, an ionic conducting layer can be 
blocked by a defect in the crystal. In careful heating with an electron 
beam some of the ion-conducting layers vanish. In a battery, appar- 
ently, the Na* moves out from the conducting layers to react with 
the liquid sulfur. A diffusion of Al**, Mg**, and O* giving larger 
spinel blocks competes with an equivalent amount of liquid sodium 
transformed into Na* and moves through the solid electrolyte to fill 
up the conducting layers continuously. Hence more blocking defects 
can be produced, and the material gradually lost its conductivity. 2 
figures. (RWR) 


30319 Lithium electrode for electrical energy storage device. Lai, 
San-Cheng. (to Rockwell International Corp.). German(FRG) 
Patent 2,737,341/A/. 23 Feb 1978. 41p. (In German). 

The claim deals with a negative electrode for lithium second- 
ary cells with molten salt electrolytes. According to the invention, it 
consists of a ternary alloy of lithium, silicon and iron in close contact 
with a current collecting supporting matrix. The alloy formed or 
fully charged can be reproduced by the emperical formula Li/sup x/ 
SiFe/sup y/, where x has a value of 1 to 5 and y is in the region of 
0.125 to 1. 


30320 Supports and current supply of positive electrode plates of 
air-oxygen elements and fabrication of an air-oxygen electrode. Siller, 
. (to Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,331,739/C/. 16 Feb 1978. Sp. (In German). 
The invention concerns the fabrication and shape of the 
support and current supply of the positive electrode plates of air- 
oxygen elements arising from the comb and foil folded over it. 
Instead of the two-fold foil combination of metal and conducting 
foil, a three-fold foil layer is used according to the invention consist- 
ing of a plastic foil, e.g. polyvinyl chloride foil, a metal layer coated 
on this and a conducting foil pressed onto the metal layer. 


30321 Electrical multicell battery. (to Oldham and Son Ltd., 
Denton (UK); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,734,088/A/. 2 Feb 1978. 13p. (In German). 

The invention deals with the problematics of the fool-proof 
filling of the electrolyte of multicell batteries with distilled water, 
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particularly with simultaneous filling so that each single cell is 
guaranteed to have the same electrolyte level. The forms of devices 
of their components to assist solving the problems in a simple 
manner are claimed. 


30322 Rechargeable galvanic thermal element and method to 
make an electrode for it. Buzzelli, E.S.; Adams, H.A. (to Standard 
Oil Co., Cleveland). German(FRG) Patent 1,696,546/C/. 26 Jan 
1978. 8p. (In German). 

The rechargeable galvanic thermal element with an alkali 
metal halide electrolyte in which at least one component is a lithium 
halide salt has according to the invention a negative electrode 
consisting of 70 to 98 wt.% aluminium and 2 to 30 wt.% lithium and 
not containing more than 10 wt.% impurities. 


30323 Accumulator. Schlemmer, M. (to Deutsches Patentamt). 
German(FRG) Patent 2,632,073/A/. 19 Jan 1978. 7p. (In German). 

Electrode plates already coated with active material are elec- 
trically contacted according to the invention by coating the surface 
for the electric contact with a metallic, electrically-conductive coat- 
ing by flame-spraying. The electric conductor is fixed to this coating 
by point welding preferably. In nickel-cadmium batteries, the metal- 
lic flame-sprayed coating consists of a chromium-nickel alloy resis- 
tant to the electrolyte. 


30324 Armour plating for accumulator. Niggl, H. (to Deutsches 
Patentamt). German(FRG) Patent 2,628,223/A/. 29 Dec 1977. 14p. 
(In German). 

Short-circuits between electrode plates through deformations, 
particularly at low discharge, are practically eliminated and the 
lifetime of the accumulators is increased according to the invention 
by using a massive plate as electric conductor whose surface is at 
least partly covered by the active mass. The active mass is held 
together by a perforated plastic casing and an intermediate layer 
having small pores which is placed between the former and the walls 
of the casing. 


30325 Galvanic filling element. Pietrulla, W. (to Conradty (C.) 
Nuernberg G.m.b.H. und Co. K.G.). German(FRG) Patent 
2,612,712/A/. 6 Oct 1977. 22p. (In German). 

The filling element invented consists of an anode of known 
magnesium or iron alloys and an aqueous electrolyte containing 
LieS2Os or NazS2Oxs as cathodic reactants which are electrochemi- 
cally reduced at a cathode of highly porous carbon. 


30326 Electrode for an equipment to store electrical energy. Hall, 
J.C. (to Rockwell International Corp., El Segundo, CA (USA); 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,701,708/A/. 22 Sep 1977. 28p. (In German). 

The invention concerns a high-temperature secondary cell 
with a molten salt electrolyte where the negative electrode is an 
alkali metal alloy, preferably a lithium-silicon alloy, and the positive 
electrode has a transition metal chalcogenide as electrochemically 
active mass. At least one of the electrodes embraces numerous wall 
elements which form numerous cells with a definite open cross- 
sectional area. An essentially planar electrolyte permeable compo- 
nent is connected to the wall elements and covers the open end of 
the cells in which the electrochemically active mass is kept. 


30327 Electrode for electrochemical cells, method of manufacture 
and equipment to carry out the method. King, W.J.; Snook, J.C.; 
Peters, K. (to Deutsches Patentamt, Muenchen (Germany, F.R.); 
Chloride Group Ltd., London (UK)). German(FRG) Patent 
2,710,758/A/. 15 Sep 1977. 32p. (In German). 

In order to in of the frease the energy density (Wh/kg) of 
accumulators, a fibrous material made of organic polymers is used as 
support for the electrochemically active electrode material. The of 
the surface fibrous supporting material's is made electron-conductive 
by separating off metals before installing the electrochemically 
active material. 


30328 Secondary battery or cell with composite electrode. 
Ludwig, F.A. (to Deutsches Patentamt, Muenchen (Germany, F.R.); 
Ford-Werke A.G., Koeln (Germany, F.R.)). German(FRG) Patent 
2,649,810/A/. 4 Aug 1977. 34p. (In German). 

A barrier layer penetrable to alkali metal ions is in ion- 
conducting contact with the melted anode alkali metal on one side 
and on the other side in ion-conducting contact with the cathodic 
reactants of liquid electrolyte. The electrolyte is electrochemically 
reversibly reactive with the anodic reaction component and consists 
of a mixture of melted polysulfide salts of the alkali metal and molten 
sulfur when the cell is partly discharged. The improvement on the 
secondary battery, according to the invention, is an electrode com- 
posed of a porous conducting material which is better wetted by 
melted polysulfide than by molten sulfur and of a porous material 
which is better wetted by molten sulfur than by melted polysulfide. 


30329 Secondary battery on cell with dual electrode. Ludwig, 
F.A. (to Deutsches Patentamt, Muenchen (Germany, F.R.); Ford- 
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Werke A.G., Koeln (Germany, F.R.)). German(FRG) Patent 
2,649,659/A/. 4 Aug 1977. 45p. (In German). 

The barrier layer penetrable to alkali metal ions is in ion- 
conducting contact with the melted anode alkali metal on the one 
side and, on the other side, in ion-conducting contact with a cathode 
reactant of liquid electrolyte. The electrolyte is electrochemically 
reversibly reactive with the anode reaction component and consists 
of a mixture of melted polysulfide salts of the alkali metal and molten 
sulfur when the cell is partly discharged. The improvement on the 
secondary battery, according to the invention, involves electrode 
devices containing first and second electrodes. The first electrode is 
designed for battery charge; it is installed in the first section of the 
cathodic reaction zone and is wetted to a greater extent by the 
melted polysulfide than by molten sulfur. The secondary electrode is 
designed for battery discharge; it is installed in a second section of 
the cathodic reaction zone and is wetted to a greater extent by 
molten sulfur than by melted polysulfide. 


30330 Secondary battery or cell with a polysulfide-wettable elec- 
trode. Ludwig, F.A. (to Deutsches Patentamt, Muenchen (Germany, 
F.R.); Ford-Werke A.G., Koeln (Germany, F.R.)). German(FRG) 
Patent 2,649,660/A/. 4 Aug 1977. 32p. (In German). 

A barrier layer penetrable to sodium cations is in ion-conduct- 
ing contact with the melted anode alkali metal on one side and on 
the other side in ion-conducting contact with a cathodic reactant of 
liquid electrolyte. The electrolyte is electrochemically reversibly 
reactive with the anodic reaction component and consists of a 
mixture of melted polysulfide salts of the alkali metal and molten 
sulfur when the cell is partly discharged. The improvement on the 
secondary battery, according to the invention, is that the cathode 
should consist of electron-conducting materials such as metal, metal 
oxide, metal sulfide, surface-oxidized graphite, etc., and that it 
should be better wetted during operation by the melted polysulfide 
salts than by the molten sulfur. 


30331 Li* —Na* beta alumina: a novel Li* solid electrolyte. 
Farrington, G.C.; Roth, W.L. (General Electric Research and De- 
velopment Center, Schenectady, NY). Electrochim. Acta; 22: No. 7, 
767-772(Jul 1977). 

Li* is one of several monovalent cations known to completely 
replace Na* in Na* beta alumina. The exchange occurs readily to 
approximately 50%, and produces a physically stable Li* solid 
electrolyte having a conductivity of approximately 10~* (Q cm)~! at 
25°C. The Li* transport number through Li* —Ni* beta alumina is 
nearly 1 for compositions having Lit/Na* greater than 1. Li* ions 
migrate through the solid electrolyte lattice without significantly 
altering its Na* content. Work examining ionic equilibrium, Li* 
transport, ionic conductivity, and stability of Lit —Na* beta alumina 
is reported. The extraordinary preferential Na* occupation of the 
beta alumina structure, even m the presence of high Li* activity, is 
discussed, and similar behavior is predicted for another beta alumina 
composition. 5 figures, 1 table. 


30332 Separator for electric alkaline accumulators. Akselrod, 
S.S.; Belozerov, V.G.; Gerschmann, M.B.; Schapot, M.B.; Margolin, 
E.G. (to Deutsches Patentamt). German(FRG) Patent 2,556,849/A/. 
30 Jun 1977. 11p. (In German). 

Flexible, reticular covers for the electrodes of alkaline sec- 
ondary batteries are claimed. The reticular covers consist of vertical 
rods and rods that are inclined with respect to these. The patent 
claim pertains to the thickness ratio of vertical beams to inclined 
beams; it is in the range of 2 to 4. 


30333 Device for monitoring the discharge of a battery, its appli- 
cation and measuring method. Kremer, M. (to Still G.m.b.H.). 
German(FRG) Patent 2,446,958/C/. 23 Jun 1977. 8p. (In German). 

The measured variable taken to characterize the state of 
discharge of a battery is the measured voltage of the battery, 
influenced by the load according to the discharge characteristic 
valid for the battery. If a limiting value of the measured variable is 
reached, a pulse generator is actuated which, during the period of 
the voltage falling below the limit, is feeding pulses to a counter. 
The counter is adding the pulses and, if a preset number of pulses is 
reached, switches on the current to a relay, which in turn switches 
off the load or an essential consuming device. 


30334 Battery. Rosansky, M.G.; Michalko, I. (to Power Con- 
version, Inc.). German(FRG) Patent 2,557,433/A/. 23 Jun 1977. 9p. 
(In German). 

Devices and measures are claimed to avoid explosions of 
sealed galvanic cells (such as e.g. Li-SO2 cells) when the inner 
pressure exceeds a permissible limiting value. 


30335 Gas depolarized galvanic cell with fine anode material. 
Backhurst, J.R.; Goodridge, F.P.; Plimley, R.E.J.; Fleischmann, M. 
(to National Research Development Corp.). German(FRG) Patent 
1,671,867/C/. 16 Jun 1977. 4p. (In German). 
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Subject of the invention is a zinc-air cell, in which the anode 
material (zinc) is suspended in the anolyte and is being electrochemi- 
cally oxidized at an anode current collector which is arranged on the 
side of the separator averted from the gas cathode. The turbulence 
of the anode material suspension may be increased by means of a 
stirring device. The anolyte is recirculated and regenerated outside 
of the battery. 


30336 Method to fabricate a laminated electrode light lead accu- 
mulators. Cestaro, J.P.; Sokolov, U. (to NL Industries, Inc., New 
York (USA); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,322,555/C/. 16 Jun 1977. 7p. (In German). 

The following method of fabrication is claimed for laminated 
lead accumulator electrodes consisting of a foil-shaped mass carrier 
and of active mass coated on both sides and interspersed with fibers. 
Polyethylene or polypropylene fibers are dispersed in water. Pow- 
dered active material (Pb, PbO, tribasic lead sulfate, quadrobasic 
lead sulfate or mixtures of these) are added to the dispersion. The 
precipitated mass by reducing the pH-value is worked to a foil as in 
paper manufacturing and is pressed onto the mass carrier in the 
temperature region of 120 to 200°C. 


30337 Anodic evolution of sulfur from sodium polysulfide melts. 
II. Microscopic studies with thin layer cells. Brennan, M.P.J. (Chlo- 
ride Silent Power Ltd., Runcorn, England). Electrochim. Acta; 22: 
No. 6, 609-614(Jun 1977). 

Previous voltammetric work on the anodic evolution of sulfur 
was complemented by a microscopic study of the surfaces of work- 
ing anodes in a thin-layer cell. The observations confirm the earlier 
conclusions that the anodic process initially involves the oxidation of 
polysulfide anions to higher polysulfides, and that the formation of 
sulfur does not commence until the electrode potential reaches the 
sulfur/sodium polysulfide equilibrium value. Sulfur is evolved as 
spheroidal globules, which do not appear to wet or passivate the 
electrode surface at the current levels employed. It is thought that 
the globules are liquid, but the possibility that they may be partially 
gaseous cannot be entirely ruled out. 6 figures, 2 tables. 


30338 Transition metal sulfides as cathodes for secondary lithium 
batteries. II. Titanium sulfides. Holleck, G.L.; Driscoll, J.R. (EIC 
Corp., Newton, MA). Electrochim. Acta; 22: No. 6, 647-655(Jun 
1977). 

Titanium disulfide (Ti/sub 1 + x/S»2 and trisulfide (TiSs) 
were prepared by reaction of the elements. They were characterized 
by scanning electron microscopy and by x-ray diffraction. Both 
sulfides are electrochemically active and show good reversibility. 
Discharge cycles in propylene carbonate and methyl acetate are 
characterized by relatively flat voltage plateaus at about 2.0 V vs 
lithium. Limiting capacities approach 1 and 3 equivalents of charge 
per mole of TiS: and TiSs, respectively. Capacities between 0.8 and 
0.4 equivalents per mole of TiS/sub x/ were obtained during exten- 
sive cycling (> 300, 100% depth, C/3 rate) with unoptimized 
electrodes. Capacities greater than 1 eq/TiSs were observed during 
the initial cycles. The reaction mechanism involves Li* ion intercala- 
tion into the layer structure of the sulfide. The measured capacities 
translate into energy densities of 360 and 180 Wh/kg based on active 
materials and actual cell voltages. TiS: appears to be the most 
attractive material for use in secondary batteries. 11 figures, 2 tables. 


30339 Method of making electric storage batteries. Edwards, 
W.H. (to Deutsches Patentamt, Muenchen (Germany, F.R.); Chlo- 
ride Group Ltd., London (UK)). German(FRG) Patent 2,640,896/ 
A/. 24 Mar 1977. 18p. (In German). 

A method to produce electrochemical activity in the positive 
plates of lead accumulators is disclosed. A certain quantity of a 
corrosion agent, preferably nitric acid, is added to the sulfuric acid 
electrolyte of the completely set battery to produce electrolytic 
activation, and the inactivated or only partly activated positive 
plates are anodically charged until the corrosion agent is converted 
into undisturbing ions. 


30340 Electrochemical element and method of assembling. Na- 
biullin, F.C. (to Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,555,000/A/. 8 Jul 1976. 13p. (In German). 

The patent describes and claims a number of constructive 
measures for the electron-conducting contactor of the negative 
electrodes of cylindrical zinc-brownstone elements. 


30341 Hybrid electrode for metal/air cells. Groeppel, D.; Siem- 
sen, G. (to Deutsches Patentamt, Muenchen (Germany, F.R.); Sie- 
mens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,455,431/A/. 26 May 1976. 
10p. (In German). 

The main patent 2404444 claims for the gas electrode are an 
electrolyte-sided hydrophilic layer of nickel to separate off oxygen 
during charging and a gas-sided, incorporated metallic structure 
containing a hydrophobic layer of plastic which prevents the elec- 
trolyte from escaping and a metallic structure also incorporated, 


ERA VOL. 4, NO. 11 


between these two layers, containing a hydrophobic layer of coal for 
the electrochemical oxygen reduction during the discharge phase. 
According to the present additonal claim, the proposed hybrid 
electrode may thus be improved upon in that the metal structure in 
the coal layer consists of two expanded metals at 90° to one another, 
connected point-to-point to each other, with non-square mesh and of 
single wires connected point-to-point to the expanded metals and to 
the metallic structure of the plastic layer. 


30342 Lead-lithium alloy for use in collector batteries. (to Gould, 
Inc., St. Paul, MN (USA); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,024,351/C/. 22 Apr 1976. 2p. 
(In German). 

A lead-lithium alloy for use in electrode grids of lead batteries 
consisting of 0.02 to 0.03 wt.% lithium, 0.03 to 0.5 wt.% tin and the 
rest lead is presented and claimed. The technical progress is amongst 
others the lower oxidation on the grain boundaries, as well as the 
higher rupture resistance and easy casting as compared to hitherto 
common lead-lithium alloys. 


30343 Strengthening of beta-alumina. May, G.J. (Chloride Silent 
Power Ltd., Cheshire, England). pp F.1-F.7 of Grain boundaries. 
London, England; Institution of Metallurgists (1976). 

From Grain boundaries, spring residual conference; Jersey, 
UK (9 Apr 1976). 

Beta-alumina is a complex sodium aluminate that has a rela- 
tively high conductivity for sodium ions in the solid state and a low 
electronic conductivity. It is used in the sodium/sulfur battery, 
where it functions both as an electrolyte for sodium ions and as a 
separator for the two molten electrodes. The high ionic conductivity 
results from the presence of widely spaced planes in the beta-alumina 
latice, bonded by oxygen bridges, in which sodium ions are mobile; 
but these planes form easy cleavage paths, resulting in an intrinsical- 
ly weak material. Satisfactory strength can, however, be achieved 
with a sufficiently fine-grain-sized material, provided that there are 
no defects above a critical size. A fractographic study was carried 
out to characterize the general features of the fracture behavior and 
the influence of grain size and defect size on the fracture strength. 
The effect of sodium ion transport on the mechanical properties of 
beta-alumina are also discussed. 8 figures. 


30344 Cathode for an electric cell. Gunther, R.G. (to Yardney 
International Corp., Los Angeles, Calif. (USA); Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,502,500/ 
A/. 25 Sep 1975. 10p. (In German). 

The invention concerns cells and particularly cells and batter- 
ies and cathodes for these cells. The main component of the cathode 
is chromium trioxide CrOs3, according to the invention it may be 
used in the cathode in a quantity ratio together with the remaining 
components of the cathode. A typical weight ratio CrOs : acetylene 
soot : polytetrafluorine ethylene is about 7:2:1, the ratio of the CrOs 
to the binder can be e.g. about 5 to 20:1. 


30345 Sodium-sulfur-cell. Jones, I.W.; Robinson, G.T.; Bird, 
T.L. (to Electricity Council, London (UK); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,506,287/A/. 
11 Sep 1975. 25p. (In German). 

The invention concerns a sodium-sulfhur cell in which a 
shunt touching the cathodic reaction component consists of an 
impermeable coal or graphite tube containing a metal which is liquid 
at the operational temperature of the cell. A conducting core, e.g. a 
metal rod, can be placed inside the liquid metal, where the core 
Payee of a metal which is solid at the operational temperature of 
the cell. 


30346 Multi-component cathode for a cell with fused LiCl-KCl 
electrolytes. Buzzelli, E.S. (to Westinghouse Electric Corp.). 
German(FRG) Patent 2,507,519/A/. 28 Aug 1975. 10p. (In 
German). 

The invention concerns a multi-component cathode of sec- 
ondary batteries of high energy density, which works with fused 
LiCI-KCI electrolytes at 4500 C. It is claimed that the cathode has 
an integral matrix consisting 20 to 80 % by weight of current 
collecting material with electronic or semi-conductor properties and 
80 to 20 % weight of metal sulfhide. The current collecting material 
and metal sulfhide amount to about 50 % of the cathode. Antimony 
sulfhide, tungsten sulfhide and molybdenum sulfhide are used as 
metal sulfhides. 


30347 Active paste mixture for battery electrodes. Seidel, J. (to 
Westinghouse Electric Corp.). German(FRG) Patent 2,436,704/A/. 
27 Feb 1975. 23p. (In German). 

Parameters for the fabrication of an iron battery paste mixture 
with thixotropes and good mechanical properties, a low liquid limit, 
high charge density and good electrolyte permeability are claimed. 
The parameters include size and amount of the iron oxide and/or 
iron oxide hydrate particles, the amount of reaction-promoting addi- 
tives and water-soluble dispersion agent and cellulose thickness, the 
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weight ratio of solid to water and the specific weight of the paste 
mixture. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 30751 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 29745 


30348 (DOE/IR—005) Comprehensive program and plan for 
Federal energy education, extension, and information activities. The 
first report to Congress, P.L. 95-39, Title V, National Energy Exten- 
sion Service Act. (Department of Energy, Washington, DC (USA)). 
Feb 1978. 153p. Dep. NTIS, PC A08/MF AO1. 

A major purpose of Federal energy education, extension, and 
information activities is to encourage the American people to adopt 
energy conservation measures and renewable fuel technologies. 
These energy outreach programs aid in developing consumer capa- 
bility to make such changes through information and services tai- 
lored to communicate why changes in energy consumption behavior 
are important; the energy efficiency and renewable fuel options 
available; and associated short- and long-term cost savings. This first 
annual CPP report represents the initial step in formulating a con- 
tinuing plan for coordinating Federal energy outreach programs. 
Major emphasis is given to inventorying existing programs, discuss- 
ing the requirements for effective coordination, and presenting alter- 
native methods for achieving it. An overview of Federal energy 
outreach programs is provided in Chapter 1, including the range of 
services, objectives, and target audiences. Chapter 2 concentrates on 
a discussion of other factors important to energy outreach program 
effectiveness, as detailed above. The last chapter concludes the 
report by discussing coordination of the programs. 


30349 (DOE-tr—144) Specific projects which can be included 
within the framework of a future technical assistance program. (Minis- 
try of Energy and Mines, Lima (Peru). Sectoral Planning Office). 27 
Oct 1978. Source information not available. 9p. Dep. NTIS, PC 
A02/MF AOl. 

Conclusions from the joint analysis carried out by the Peru— 
USA Cooperative Group, include future cooperation in the follow- 
ing fields: energy resources and technology; analysis of the energy 
sector; and energy information system and environment. It is empha- 
sized that the tasks of estimating and exploiting coal, geothermal, 
solar, biomass, and wind energy, and implementing specific actions 
toward achieving better energy efficiency are necessary. Analyzing 
resources and forms of energy in an isolated manner to those dealing 
with the sector in an integral manner are needed for electricity, 
hydrocarbons, coal, nuclear energy, and energy conservation. Ave- 
nues of cooperation are discussed. The Cooperative Group believes 
that some technical assistance with respect to completing an energy 
information system (especially use of energy) is expected. One 
special topic would be a study relating to the incompatibilities of 
energy development in the environment. (MCW) 


30350 Local energy office: operations manual. Wichita, KS; 
Wichita State Univ. (1978). 49p. (NP—23592). 

Questions of energy utilization, energy conservation, and the 
development of alternative forms of energy to meet the future needs 
of citizens are becoming increasingly urgent. Federal and state 
efforts alone cannot adequately resolve the local energy problems. 
Local action, in concert with university, state, and Federal pro- 
grams, is required. This handbook is written to assist those local 
governments which are organizing energy-conservation and plan- 
ning programs and to encourage the utilization of university re- 
sources in the development and functioning of those programs. Each 
local program will necessarily be unique in its specific form and 
function. Local communities vary as to the sources and amount of 
energy used, the tax base available, the industrial, commercial, or 
agricultural economies, the population composition, and the prior- 
ities of each community. However, in spite of these varying factors, 
some general principles may be utilized by each of these indiviual 
local programs. A major function of a local energy program is to 
serve as the focal point for the energy-related programs of municia- 
pal government. The office also can assist business, industry, and 
private citizens as each strives to adjust to changes in energy 
supplies and costs. 


ENERGY MANAGEMENT AND POLICY 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 30357, 30360, 30362, 30366, 
30377, 30496, 30511, 30515, 30540 


30351 (BNL—25680) System 2000 data base for MAGEN data 
and its associated Fortran programs. Fishbone, L.G. (Brookhaven 
National Lab., Upton, NY (USA)). 29 Dec 1978. Contract EY-76-C- 
02-0016. 54p. Dep. NTIS, PC A04/MF AO1. 

The methodology for performing a systems-analysis study of 
energy research and development strategies consists of solving time- 
phased linear-programing problems that describe the energy supply- 
and-demand system of each participating member country or organi- 
zation. The specific aim is to determine what energy-related technol- 
ogies most warrant development. Model development is occurring at 
Brookhaven National Laboratory and at Kernforschungsanlage 
(KFA) in Juelich, West Germany. This report describes the data- 
handling system at Brookhaven. It is designed and developed so that 
data can be easily exchanged between BNL and KFA. Indeed, the 
system is designed to handle data for any linear-programing model 
written in the PDS/MAGEN language. The data-handling system 
centers around an automated, System 2000 data base. This entity 
stores the data and allows for simple procedures to change them 
either interactively or in batch mode. Associated with the data base 
are standard formats for inserting and eliciting the data and interface 
Fortran programs to facilitate insertion and extraction. These pro- 
grams are written very efficiently in the sense that modular subrou- 
tines can be used in several different programs without change. 9 
figures. (RWR) 


30352 (CONF-781061—) AESOP-SCIE symposium on advanced 
computing. (Department of Energy, Washington, DC (USA). Office 
of Computer Services and Telecommunications Management). Jan 
1979. 206p. Dep. NTIS, PC A10/MF AO1. 

From AESOP-SCIE symposium on advanced computing; 
Las Vegas, NV, USA (19 Oct 1978). 

Twenty papers from the nineteenth meeting of AESOP are 
presented in this publication. Session I, Washington Report, contains 
two: The President's Reorganization Project—Telecommunications 
Task Force; Presidential Reorganization Project for Federal Data 
Processing. Session II, Management and Control of Computer Sys- 
tems, contains six: Terminal Usage System at ORNL; Terminal 
Access Control in the Octopus Network; Terminal Usage Security 
System at Sandia Laboratories; Controlling the Use of Terminals at 
DOE Headquarters; Auditability and Control of Data Processing 
Systems; Blackouts and Brownouts and Their Effect on Computer 
Operations—A Case for the Uninterruptible Power Supply. Session 
III, New Budgeting Techniques—Impact, Experiences, and Alterna- 
tives, contains 4 papers: Budgeting—A View from Headquarters; 
Budgeting for the Nuclear Weapons Production Complex; Zero 
Base Budgeting in a DOE Production Plant; Matrix Techniques for 
Research Budget Management. Session IV, Computer Activities 
New to AESOP, contains 3 papers: National Resource for Computa- 
tion in Chemistry; Solar Energy Research Institute; ADP Require- 
ments for the Management and Operation of the Bonneville Power 
Administration's Power Transmission Network. Session V, Manage- 
ment by Objectives, contains 5 papers: A Look at MBO in AESOP; 
MBO—Tell It Like It Is; A Pragmatic Use of MBO; Administration 
Data Processing at BNL; MBO at General Electric. Three papers 
were processed prior to the proceedings. (MCW) 


30353 (NP—23513) Solar Sweden: an outline to a renewable 
energy system. Johansson, T.B.; Steen, P. (Secretariat for Future 
Studies, Stockholm (Sweden)). 1978. 134p. Dep. NTIS (US Sales 
Only), PC A07/MF AOl1. 

A Swedish energy supply based completely on solar energy 
(including biomass and wind power) for the year 2015 is studied. 
The technical, economic, and organizational characteristics of such a 
system are discussed. A doubling of the production of goods and 
services compared to the year 1975 is assumed. With a more efficient 
use of energy, a consumption of 500 TWh is arrived at (390 TWh in 
1975). Production of biomass dominates, solar heating is used for 
space heating together with district heating based on combined 
generation. Electricity is produced from hydro power, wind power, 
solar cells, and in fuel cells and plants for combined generation. 
Methanol, from biomass, is introduced into the transport sector. The 
demand for land for this system will be of the order of 3 million ha, 
mainly for energy plantations. The main advantages reported are 
independence of imports, invulnerability, environmental cleanliness, 
and safety. The main disadvantage, other than the huge land require- 
ment, is the high cost, which, according to the authors, has to be 
paid anyway when the oil is to be replaced. 
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ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 29004, 29020, 29154, 29590, 
30348, 30407, 30429, 30449, 30457, 30467, 30470, 30477, 30508, 
30520, 30521, 30522, 30540, 30590, 31420 


30354 (AED-Conf—77-193-002) Economic growth and energy 
consumption. Gieske, F. (Rheinisch-Westfaelisches Elektrizitaets- 
werk A.G., Essen (Germany, F.R.)). (Rheinisch-Westfaelisches 
Elektrizitaetswerk A.G., Essen (Germany, F.R.)). 1977. 16p. (In 
German). (CONF-770489—3). Dep. NTIS (US Sales Only), PC 
A02/MF AOl. 

From Meeting in connection with the Hannover fair target 
conflict-energy demand-environment; Hannover, F.R. Germany (20 
Apr 1977). 

The factors making further growth necessary are explained, 
and the problems resulting from reduced economic growth - on the 
basis of a prognosed value of 3.5% for the gross national product 
until 1990 - are discussed. Some guidelines and targets are given 
ae observance is necessary to meet the energy demands of the 

uture. 


30355 (DOE/IR—0042) Energy and Urban Policies/Programs: 
official transcript of public briefing and addendum, April 27, 1978, 
Washington, DC. (Department of Energy, Washington, DC (USA). 
Office of Consumer Affairs). Feb 1979. 163p. Dep. NTIS, PC A08/ 
MF AOl. 

Sixty-one questions are indexed that were raised relative to 
the DOE public briefing on Energy and Urban Policies/Programs. 
Questions 1 through 40 were submitted by consumer and public 
interest groups prior to the briefing and answered by DOE program 
offices. With Ms. Tina Hobson as moderator, the speakers and 
— answered some of the questions in their presentations. 

ose presenting speeches were Dr. James Schlesinger, Sam Hughs, 
Alvin Alm, Donald A. Beattie, William Peacock, Fr. Geno C. 
Baroni, Walter Jabzanka. Three additional questions were read into 
the official record of the proceedings at the conclusion of the public 
briefing. Their answers were prepared by DOE program offices. 
(MCW) 


30356 (ORNL—5351) Role of social science research in meeting 
energy needs. Wilbanks, T.J. (Oak Ridge National Lab., TN (USA)). 
Oct 1977. Contract W-7405-ENG-26. 73p. (CONF-790122—1). Dep. 
NTIS, PC A04/MF AO1. 

From Annual meeting of the American Association for the 
Advancement of Science; Houston, TX, USA (3 Jan 1978). 

As a contribution to discussions of research and development 
policy for the U.S. Department of Energy, this paper addresses the 
role of social science research in meeting energy needs. It reports 

eneral agreement that the present effort is inadequate, and it identi- 
ies six constraints that are the principal reasons. It then presents nine 
recommended actions by the Department of Energy to help remove 
the constraints, thereby improving the research base that supports 
energy policy making in the United States. The various categories of 
sible contribution include anthropology, economics, geography, 
istory, law, political science, psychiatry, psychology, sociology, 
and statistics. Certain characteristics of social science research that is 
useful to policy makers are described. 34 references. 


30357 Representation of Canadian manufacturing technology. 
Denny, M.; May, D. (Univ. of Toronto and Memorial University, 
Newfoundland, Canada). Appl. Econ.; 10: No. 4, 305-317(Dec 1978). 

Both capital and labor are disaggregated in this analysis of 
production technologies in Canada in order to more accurately 
assess the economic a of change, particularly policy changes. 
Factor share demand functions are estimated for the 1950 to 1970 
period and compared with other studies, which are found to be less 
useful because of the inseparability of capital and labor inputs. The 
benefits of disaggregation are found to include better estimates of 
price elasticities and partial elasticities of substitutes as well as more 
accurate forecasting of capital market behavior. The effects of recent 
investment tax credits are found to promote capital substitution for 
labor, with the greatest impact felt by production workers. 33 
references. (DCK) 


30358 Economic growth or no growth. Vanderslice, T.A. Aware; 
No. 99, 2-5(Dec 1978). 

From 70. annual meeting of the National Governors’ Associ- 
ation; Boston, MS, USA (28 Aug 1978). 

Dr. Vanderslice points out that, for much of this century, 
energy growth and GNP have marched in lockstep, and the relation- 
ship appears to be causal, not casual. Showing the economic impacts 
of an energy shortfall, he feels that unless both industry and govern- 
ment recognize increasing energy consumption as a reality—even 
with conservation—they are irresponsible planners. He further 
points out that those who would lead us down alternative energy 
paths offer little assurance that the paths do not end short of our 
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goals; and that a characteristic of most of these plans is the notable 
lack of detailed road maps and planning. Seeing a crying need for 
thorough revision of our present system of licensing and regulating 
power plants, Dr. Vanderslice favors placing greater authority with 
the states, since each state has different environmental and energy 
problems. Citing nuclear power as a focal point since it welds so 
many current movements— consumerism, environmentalism, anti- 
technology, decentralization, and regulation—into a single issue, he 
says the real issue is growth vs. no-growth and may be decided de 
facto by the constriction of our energy options. Further, given that 
the world’s population and ours will continue to grow, there is no 
acceptable alternative to the increasing use of energy as a basic 
reality of human existence. 


30359 Has Europe solved its energy problem or found another. 
Swiss, M. Energy Int.; 15: No. 11, 33-36(Nov 1978). 

Five years have passed since the 1973—74 oil crisis rocked 
the economies of Western Europe and underlined the need to 
replace oil as the main source of energy. But although oil consump- 
tion has declined, efforts to find alternatives are not making a great 
impact, and the main element of energy demand growth is being met 
by an equally finite and underpriced commodity—natural gas. 


30360 Vintage model of the demand for energy and employment 
in Australian manufacturing industry. Hawkins, R.G. (Australian 
National Univ., Canberra, Australia). Rev. Econ. Stud.; 45/3: No. 
141, 479-494(Oct 1978). 

The “putty-clay” vintage model is used to describe the 
demand for variable factors in Australian manufacturing industries. 
While there is evidence that ex-post substitution between factors 
occurs, it does not invalidate the model. The model appears to be 
equally valid in energy-intensive and in labor-intensive industries. 
Labor-saving technical progress is universal and embodied and there 
is evidence that fuel-saving technical progress is embodied. The ex- 
ante production function generally yields well-defined output elastic- 
ities, but few price elasticities. The theoretical model's failure cannot 
be assigned to either inappropriateness or inadequate empirical appli- 
cation. The overall impression is that substitution effects are general- 
ly weak, although there is some evidence of substitution between 
solid and liquid fuels. The results obtained using the vintage model 
tend to confirm those using separate log-linear functions in that both 
models exhibit strong output effects and weak price effects. The 
simpler models may be adequate for forecasting, but the putty-clay 
model yields more insight into the nature of the productive process. 
35 references. 


30361 Decoupling economic growth and increased energy con- 
sumption: a long overlooked possibility. Mueller, W.; Stoy, B. (Rhein- 
isch-Westfaelisches Elektrizitaetswerk A.G., Essen (Germany, 
F.R.)). Z. Energiewirtsch.; No. 3, 220-223(Sep 1978). (In German). 

The decoupling debate is reviewed again, and the different 
positions are critically assessed. 


30362 IGT experience in energy economics and regional analyses. 
Chicago, IL; Institute of Gas Technology (1978). 16p. (NP—23590). 

The publication describes IGT's qualifications for performing 
state and regional surveys in a broad range of energy-related techni- 
cal and economic areas. IGT members participate in industry and 
national committees that review and assess energy resources. Their 
activities in resource assessment; forecasting demand and supply; 
utilization assessment and conservation potential; interchangeability 
of fuels and alternative fuel sources; regulatory effects; and siting, 
systems safety, and environmental considerations are summarized. 
(MCW) 


30363 Energy shortage and energy price increases: impact on the 
international economy and on the standard of living. Juergensen, H. 
pp 175-181 of Entwicklung des Energiebedarfs und Moeglichkeiten 
der Bedarfsdeckung. Gruppe 7: Energiewirtschaftliche Aspekte. 
Duesseldorf, Germany, F.R.; VDI-Verl (1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977). 

Starting from the oil crisis in 1973 and its consequences, the 
economic importance of the production factor energy in a highly 
mechanized economic system is discussed and explained by data 
obtained from the recent development of energy consumption. 
Future growth has to start from modified market data concerning 
the energy sector. A decoupling resp. modifying of the relationship 
between economic growth and energy consumption, regarded until 
now as following a principle will have to be achieved. The conse- 
quences of the oil pricing policy of OPEC for international trade, 
—- consumption, and the foreign trade situation of the FRG is 
outlined. 


30364 Impact of energy development in the southwest. Albuquer- 
que, New Mexico; American Society of Mechanical Engineers 
(1977). 222p. (CONF-770336—). ASME, New Mexico Section, P.O. 
Box 5392, Albuquerque, NM $10.00. 
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From American Society of Mechanical Engineers symposium 
on the impact of energy development in the southwest; Albuquer- 
que, NM, USA (17 Mar 1977). 

The meeting was conducted in 4 sessions. The first session (7 
papers) dealt with economic impacts, renewable energy sources, 
environmental impacts, power generation (fossil fuel and nuclear), 
energy flows in the southwest, oil and gas industry impacts, and 
legal impacts. Session II (5 papers) covered subjects on the gas, 
uranium, coal, and oil industries development in the southwest, with 
one paper on economic and social impacts. Session III (5 papers) 
included the following subjects: economics of energy alternatives; 
solar, wind, geothermal, and coal gasification developments; and 
nuclear fuel cycle development in the southwest. The final session (5 
papers), mostly on conservation, covered waste heat recovery, con- 
struction code assessment, heat pumps, heat storage systems, and 
transportation energy conservation. (MCW) 


30365 Transportation and the environment. Hutchins, J.G.B. 
Boulder, CO; Westview Press (1977). 112p. Westview Press, Inc., 
1898 Flatiron Court, Boulder, CO 80301 $12.75. 

The long-run, often tortuous, adjustment of a society to 
fundamental changes in the transport system is discussed. This is a 
type of change that occurs over very long time periods. Therefore, 
at times, the perspective of the economic historian is adopted. 
Change occurs faster in some countries than in others because of 
differentials in income, technology, enterprise systems, public poli- 
cies, and above all, in propensities to accept change. The United 
States probably has a higher propensity in this regard than Europe, 
and Europe than many other parts of the world. The author here, 
however, deals with reaction patterns which, over a period, drasti- 
cally change society. Thus, much of the analysis is based on develop- 
ments in the U.S., but some attempt has been made to note European 
developments also. The U.S. is undoubtedly the most mobile society 
of all time. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 28871, 28961, 29003, 29952, 
30365, 30372, 30376, 30548, 31404, 31409, 31415, 31423 


30366 (BNL—24444) Hierarchical decomposition approach to 
environmental policy analysis. Marcuse, W. (Brookhaven National 
Lab., Upton, NY (USA)). May 1978. Contract EY-76-C-02-0016. 
43p. (CONF-7806121—1). Dep. NTIS, MF A0Ol. 

From Economic measurement of energy related environmen- 
tal damages; Golden, CO, USA (21 Jan 1978). 

Portions of document are illegible. 

This paper presents a methodology for environmental analysis 
that starts with the regional and national models, in this case the 
Multi-Regional energy System Optimization Model (M-RESOM) 
and the Brookhaven Energy System Optimization Model (BESOM), 
used in a mode for solar technology assessment. The linkage from 
BESOM through the National Long Term Inter-industry and Trans- 
actions Model (LTIM), also known as the Hudson-Jorgenson Model, 
ensures that the effect of energy prices and capital requirements on 
the economy is properly accounted for. Disaggregation to sectors is 
made through the Brookhaven Univ. of Illinois input-output model, 
and the national energy supply, energy demand, and non-energy 
sectoral outputs are calibrated (used as control totals) for the region- 
al model. The regional model is then used for energy siting through 
the County Level Electric Facility Siting Model (CLEFS) and as a 
check on the geographic disaggregation for energy activity through 
the Office of the Bureau of Economic Research Service (OBERS) 
projections. By following either of these paths, residuals can be 
generated either by the National Emissions Data System (NEDS) or 
by allocating the regional emissions in accordance with the outcome 
of the siting model. Finally, the emissions now localized at the 
county level are fed into the emissions transport model that deter- 
mines the air quality. These can be used with a damage function to 
determine the health impact of energy generation emissions, and 
with appropriate coefficients, to determine the health impacts of 
extraction, transport, and processing. 


30367 (CONF-790130—1) Data constraints on the environmental 
evaluation of new transportation energy technology. Bernard, M.J. III; 
LaBelle, S.J.; Maxfield, D.P. (Argonne National Lab., IL (USA); 
Department of Energy, Washington, DC (USA). Div. of Transpor- 
tation Energy Conservation). 1979. Contract W-31-109-ENG-38. 
25p. Dep. NTIS, PC A02/MF AOl. 

From 58. annual meeting transportation research branch; 
Washington, DC, USA (18 Jan 1979). 

Argonne National Laboratory has been charged by the U.S. 
Department of Energy with the execution of the National Environ- 
mental Policy Act (NEPA) of 1969 guidance for all DOE transpor- 
tation technology development and commercialization activities. 
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This work includes environmental (1) research planning, (b) assess- 
ment, and (c) impact statement preparation to foster timely commer- 
cialization of environmentally acceptable technologies. In order to 
be effective, it is imperative to start this NEPA process with a 
foundation of good data. This presentation reviews the NEPA 
process as implemented by DOE, mentions the technologies being 
evaluated, and then focuses on the data problems of the environmen- 
tal analysts of transportation technologies. Specific examples illus- 
trate (a) the scarcity of environmental information for a new tech- 
nology to be used in a transportation setting and (b) the exercises the 
environmental analysts must perform to draw meaningful inferences 
and give direction to the technologists. 


30368 Finite element analysis of stages of excavation of Helms 
Underground Powerhouse. Willoughby, D.F.; Hovland, H.J. (Pacific 
Gas and Electric Co., San Francisco, CA). pp 159-164 + vp of Rock 
mechanics. Kim, Y.S. (comp.). Reno, NV; University of Nevada 
(1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The Helms Pumped Storage Project, owned by the Pacific 
Gas and Electric Company of San Francisco, California, is briefly 
described. The paper presents results of plane strain linear elastic 
finite element analyses for the Helms Underground Powerhouse. An 
initial stress finite element technique was used; with this technique, 
deformations resulting from excavating a cavern in rock can be 
computed directly. Initial stresses are applied to each element, and 
stresses and deformations associated with rock relaxation are com- 
puted. The initial stresses were determined by field hydrofracturing 
tests. Both 3-dimensional (to be described in a separate paper) and 2- 
dimensional finite element analyses were performed. Five stages 
were analyzed to model the excavation process to completion. 
Deformations computed by these analyses influenced decisions on 
the sequence of excavations and the design of instrumentation, and 
provided an estimate of rock behavior for the proposed design and 
layout of the chambers. Stresses and deformations are illustrated and 
discussed in detail. Published information on measured and calculat- 
ed deformations for other underground construction projects is 
presented for comparison. This comparison suggests that deforma- 
tion computed by finite element methods can be of value, particular- 
ly for excavations in good quality rock. 


30369 EPA's program on the environmental aspects of energy 
conversion and conservation. Bostian, H.E.; Skovronek, H.S.; Mour- 
nighan, R.E. (USEPA, Ind Environ Res Lab, Cincinnati, Ohio). pp 
5-19 of Environmental engineering science conference. Louisville, 
KY; Univ. of Louisville (28 Feb 1977). 

From 6. environmental engineering science conference; Lou- 
isville, KY, USA (28 Feb 1977). 

The Power Technology and Conservation Branch (PTCB) of 
EPA's Industrial Environmental Research Laboratory in Cincinnati, 
Ohio, administers an environmental research program on energy 
conversion and conservation averaging about $1.5 million per year 
in extramural funding. The PTCB program covers environmental 
aspects of the following areas: energy conservation, waste energy 
utilization, advanced power systems, geothermal energy, and solar 
energy. All of these areas are concerned with conservation or more- 
efficient energy utilization in one way or another. The new concepts 
in these areas have the potential for increased energy efficiency and/ 
or for using energy sources which allow conservation of petroleum 
or natural gas. The PTCB program is also concerned with more- 
energy-efficient pollution-control technology. 


NATURAL RESOURCES 


REFER ALSO TO CITATION(S) 28881, 29086, 29159, 29162, 
29884, 30457, 30468, 30481, 30497, 30523, 30535, 30537, 30652, 
30719, 31472 


30370 (AED-Conf—77-193-003) Energy reserves of our planet. 
Bischoff, G. (Koeln Univ. (Germany, F.R.). Geologisches Inst.). 
(Koeln Univ. (Germany, F.R.)). 1977. 13p. (In German). (CONF- 
770489—2). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Meeting in connection with the Hannover fair target 
conflict-energy demand-environment; Hannover, F.R. Germany (20 
Apr 1977). 

Stariing from a prognosis for the development of the world 
energy consumption, the situation of special primary energy sources 
(reserves, potential) is briefly described. According to the amount 
and location of the reserves - 90% of the fossil energy reserves are in 
industrialized countries -, coal will play a leading role in meeting the 
energy demands of the future. Without breeder reactors, the role of 
nuclear energy will be limited in time. 


30371 (AED-CONF— 1977-167-004) Contribution of research to 
securing the raw materials supply. Haunschild, H.H. (Bundesminister- 
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ium fuer Forschung und Technologie, Bonn-Bad Godesberg (Ger- 
many, F.R.)). 1977. ~~ German). (CONF-7706102—2). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From German meeting of engineers; Hamburg, F.R. Ger- 
many (7 Jun 1977). 


30372 (COO—4310-1) Energy and environment: an intergovern- 
mental perspective. Keenan, B.R. (ed.). (Illinois Univ., Urbana 
(USA). Inst. of Government and Public Affairs). Jan 1978. Contract 
EE-77-C-02-4310. 152p. (CONF-771074—). Dep. NTIS, PC A08/ 
MF AOl. 

From Association of System 2000 Users for technical ex- 
change fall conference; San Francisco, CA, USA (19 Oct 1977). 

The Ohio River Valley Assembly was convened for round 
table discussions of the development of the energy resources of the 
valley and the environmental impacts. The icipation was limited 
to government officials and participants included representatives 
from local, state, and federal governments and from several regional 
organizations with particular responsibilities in the Ohio River 
Valley. The background papers, comments by legislato:s, speeches, 
and the final report of the Assembly are compiled. (JSR) 


30373 (INIS-mf—4146) Energy supplies for Denmark - the 
choice up until the year 2000. Blegaa, S. (Danmarks Tekniske Hoejs- 
kole, Lyngby). (Danmarks Tekniske Hoejskole, Copenhagen). Oct 
1977. vp. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The choices for an expansion of the Danish energy supplies 
up until the year 2000 are investigated. The investigation is limited to 
the supply of electricity and space heating. The interaction between 
the individual energy technologies in a total energy supply system 
for Denmark is described. A mathematical model is set up that 
describes the development of the energy supply system year by year 
from 1970 to 2000. All calculations are ee le by a computer using 
this model. The following five pictures, chosen to show the conse- 
quences of a broad spectrum of possible energy strategies, are 
described: 1) the traditional picture shows the consequences of an 
energy policy that is unchanged in relation to the policy prevailing 
before 1973 (coal and oil). The four other pictures show the results 
of energy policies differing from that hitherto. These alternatives 
are: 2) moderate use of fossil fuel (coal, gas and oil), 3) moderate use 
of atomic power (uranium, coal, gas, oil), 4) mixed fuels without 
atomic energy (coal, gas, oil, etc.) and 5) much increased atomic 


power (uranium, coal, gas, oil, etc.). It appears that all the alternative 
policies would be more advantageous, as regards the economic and 
employment aspects, than the traditional one. Likewise the calcula- 
tions show that 4) and 5) have a greater positive impact on employ- 
ment and on currency saving than the moderate policies, even 
assuming constant prices for fuel. 


30374 (RLO—2435-1(Vol.1)) Alaska Regional Energy Resources 
Planning Project, Phase 1. Volume I. Alaska’s energy resources: 
findings and analysis. Final report. McConkey, W.; Lane, D.; Quin- 
lan, C.; Rahm, M.; Rutledge, G. (Alaska State Div. of Energy and 
Power Development, Anchorage (USA)). Oct 1977. Contract EY- 
76-C-06-2435. 296p. Dep. NTIS, PC A13/MF AO1. 

This first-year report includes a compilation of available 
information on many of the renewable and the non-renewable 
energy resources in Alaska, including oil and gas, coal, hydroelectric 
power, and uranium. Additionally, tidal, wind, and geothermal 
power sources are assessed briefly. The paper presents an overview 
of Alaska’s energy resources (and related subjects) in the late 1970s 
and the best available evidence on the direction development of 
these resources may take prior to the turn of the century. Interrelat- 
ed issues include social, economic, technological, conservation, gov- 
ernmental, and environmental considerations. All of these issues are 
further complicated by a number of land-tenure problems in Alaska 
with respect to both surface and subsurface property rights. Native, 
state, and Federal land claims are still several years from settlement, 
creating considerable uncertainty regarding the course of develop- 
ment in large areas of the state. In addition, important international 
offshore boundary negotiations with Canada and the Soviet Union 
have not been completed. Environmental issues will continue to be 
of major concern in Alaska because of special climatic conditions, 
abundant and varied wildlife, and unparalleled scenery, some of 
which is easily disturbed and difficult to reclaim. See also Volume 2, 
which inventories oil, gas, coal, hydroelectric, and uranium. (MCW) 


30375 (RLO—2435-1(Vol.2)) Alaska Regional Energy Resources 
Planning Project, Phase 1. Volume II. Alaska’s energy resources: 
inventory of oil, gas, coal, hydroelectric, and uranium resources. Final 
report. Lane, D.; Rahm, M.; Rutledge, G. (Alaska State Div. of 
Energy and Power Development, Anchorage (USA)). Oct 1977. 
Contract EY-76-C-06-2435. 435p. Dep. NTIS, PC A19/MF AOI. 

This inventory of energy resources is a first effort at provid- 
ing a one-source document containing basic information about five 
energy resources in Alaska: crude oil, natural gas, coal, hydropower, 
and uranium. In order to give a sense of perspective to each energy 
resource, the chapters begin with a history of the exploration, 
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development, and production of the resource in Alaska. Methods 

to assess and classify each resource are given. Following the 
background information is the actual resource inventory. Estimates 
of each resource are provided from a variety of sources. Essential 
information about the location and quantity, quality (as applicable) 
and production areas is given. Locations where the resources are 
found are mapped according to Alaska region. 


30376 Federal land use as it relates to the minerals industry. 
Ruppe, P.E. (U.S. Representative, Michigan). Mater. Soc.; 3: No. 1, 
5-8(1979). 

Rep. Ruppe, citing the Alaskan wilderness areas as an exam- 
ple, views Federal land-use planning legislation as a serious threat to 
industry and challenges industrialists to channel their political-action 
funds to those legislators willing to vote in their interest. Executive 
implementation, bureaucratic overreach, and ignorance of the nature 
of mining have combined to exclude mining activities in many 
places, he says. In some cases, mining can be effectively excluded by 
delaying the leasing and environmental review process to the point 
where uncertainties become untenable. The scarcity of vital minerals 
makes it impractical to approach development on the basis of a 
wilderness area review and the Clean Air Act Amendments of 1977, 
a concept that may result in a continuing battle among pollutant 
sources for each growth increment. 


30377 Resource extraction when a future substitute has an uncer- 
tain cost. Hoel, M. (Univ. of Oslo, Norway). Rev. Econ. Stud.; 45/3: 
No. 141, 637-644(Oct 1978). 

The model described analyzes a situation where the date of 
availability of a substitute for an exhaustible resource is known, but 
the costs of producing the substitute are uncertain. A series of 
propositions examines the social welfare functions under conditions 
of increased uncertainty and risk aversion and concludes that risk- 
averse firms will proceed to extract all of their resource, while risk- 
neutral firms will retain some of their stock at the time of substitu- 
tion. Risk aversion is found to encourage competitive extraction and 
to limit extraction which is socially optimal. 


30378 Regenerable energy sovrces. Kaier, U. (Kraftanlagen 
A.G., Heidelberg (Germany, F.R.)). Oel; 16: No. 9, 249-252(Sep 
1978). (In German). 

Great importance must be attached in the future to naturally 
regenerating energy sources, although their limited contribution to 
meet the requirements cannot be expected before the year 2000. 


30379 Power industry of China. Wolfberg, D.B. Arch. Ener- 
giewirtsch.; 32: No. 6, 442-445(Jun 1978). (In German). 

Various articles were recently published in the foreign litera- 
ture where the state of the fuel and energy balance in the People’s 
Republic of China was estimated. The present article tries to give a 
general view on this topic. Considered were: 1. the pit-coal supply 
and its exploitation, respectively the administrative steps to solve the 
problem of Chinese coal mining, 2. the oil and natural gas supplies 
which are worth exploiting and which have been exploited only to a 
small extent, 3. the possibilities of water power which have largely 
remained underdeveloped, and 4. power plants. The total perform- 
ance of the Chinese power plants is valued at 23 GW, 78% of which 
are allotted to thermal power plants and 22% to hydroelectric 
power plants. 


30380 Recycling metals: modern alchemy. Ness, H. (Natl Assoc 
of Recycling Ind, Inc, New York, NY). J. Appl. Chem. Biotechnol.; 
28: No. 4, 263-281(Apr 1978). 

Indications are given of the size and importance of the metal- 
recycling industry in the United States. Detailed analyses are set out 
of the sources of scrap for the metals aluminium, copper, iron and 
steel, lead and zinc. The extent to which each metal is recycled and 
the uses of the recycled metals are also given. The technology used 
in metal recycling is discussed with a survey of current practice and 
also of the newer techniques being developed. Some of the economic 
and social issues that bear upon metal recovery are presented. 9 refs. 


30381 Energy development: a need for new arrangements in 
public and private collaboration. Finger, H.B. (General Electric Co., 
Washington, DC). pp 157-170 of Proceedings of a symposium on 
implications of energy conservation and supply alternatives. East 
Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Luncheon address. 

Mr. Finger reviews energy problems facing the U.S. need for 
environmental protection, conversion of coal to economical and 
clean fuels, processing of nuclear fuel, processes for cleaning ef- 
fluents from power plants and automobiles, and for understanding 
the effect of increasing COz in our atmosphere. He feels the failure 
to apply knowledge of chemistry to the problems has been a big 
mistake. In the National Energy Plan imperatives, he feels it is 
essential that DOE work closely with existing industry capability 
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and capacity to solve these tough national problems. In advanced 
energy technology development, Mr. Finger points out that no 
government lab has produced any technology that has gone com- 
mercial. He outlines briefly his criticisms of the past ERDA research 
programs, and notes that most of them “relate to a fundamental 
suspicion of industry rather than to recognizing the need for collabo- 
rative efforts to solve the problem.” But “we are blessed with 
enormous resources to do the work that is necessary,”’ he concludes. 
(MCW) 


30382 Preparation of densified refuse-derived fuel on a pilot 
scale. Alter, H.; Arnold, J. Washington, DC; National Center for 
Resource Recovery, Inc. (1978). 14p. (CONF-7805135—1). National 
Center for Resource Recovery, Inc., 1211 Connecticut Ave., N.W., 
Washington, DC 20036. 

From 6. mineral waste utilization symposium; Chicago, IL, 
USA (2 May 1978). 

Large tonnage quantities of densified refuse-derived fuel (d- 
RDF) have been prepared processing MSW at rates up to about 18 
tph. The process flow is shredding, screening, air classification, 
secondary shredding in a special "cutter’’ mill, and densification in a 
modified animal feed pellet mill. The equipment, its operation under 
two different process flows, the mass balances and the properties of 
the resultant fuel are described. Fuel properties (pellet length, pellet 
density, bulk density, moisture content, and ash content) are de- 
scribed by the frequency distribution of the properties measured for 
an operating period of about 300 tons. 


30383 Energie versorgung: ressourcen, technologien, perspekti- 
ven. (Energy supply: resources, technologies, prospects). Grathwohl, 
M. Berlin, Germany; Walter de Gruyter (1978). 4p. Walter de 
Gruyter, Elmsford, New York 10523. 

The problems of future energy supplies and the multi-layered 
related questions are considered in an inclusive manner. The topics 
discussed are: primary energy sources and world economy, energy 
potential of the world (coal, petroleum, natural gas, oil shales and oil 
sands, nuclear fission, nuclear fusion, solar energy, and geothermal 
energy), energy supply systems or secondary energy sources, and 
environmental burdens and safety problems connected with the 
exploitation of these resources. (JSR) 


30384 General Alaskan mineral and energy information. College, 
AK; Alaska State Dept. of Natural Resources (1978). 16p 

Mineral production in Alaska from 1950 through 1977 is 
evaluated at over $5 billion. Oil and gas accounts for 75.8% of the 
total value produced during the period; coal for 3.3%; gold for 
2.3%; and mercury for 0.2%. The remaining 18.4% is distributed 
among the production of antimony, copper, lead, platinum, tin, 
uranium, silver, gemstones, sand and gravel, barite, and peat. Specifi- 
cally, production areas and procedures are discussed for some com- 
modities that have been or are being produced or which are known 
to have commercial possibilities. These include gold, platinum, 
silver, copper, lead—zinc, tin, mercury, chromium, iron, nickel, 
antimony, molybdenum, manganese, bismuth, tungsten, asbestos, 
barite, jade, sulfur, mica, graphite, clay, pumice, stone, gypsum, sand 
and gravel, marble, uranium, coal, oil, and gas. Prospecting and 
offshore mining and prospecting are briefly discussed. (MCW) 


30385 Financeability of the Portland Project. Bowman, M.B. 
New York, NY; Merrill Lynch White Weld Capital Markets Group 
(1978). 28p. (NP—23581). Metropolitan Service District, 1220 S.W. 
Morrison, Room 300, Portland, OR. 

The Metropolitan Service District (MSD) presents comments 
on the feasibility of selling solid-waste-disposal revenue bonds to 
fund a major portion of the construction and related costs of a solid- 
waste resource-recovery facility proposed to be built in Oregon 
City, Oregon, and to serve the Portland metropolitan area. The 
MSD summarizes its understanding with respect to the following 
four topics related to this project: (1) characteristics of the facility 
and the nature of the involvement of the project participants; (2) 
forecast project economics; (3) potential characteristics of the Tip- 
ping Fee Contract between the MSD and the owner of the facility 
and of the energy contracts between Publishers Paper Co. and the 
owner; and (4) the concepts currently under discussion concerning 
arrangements pursuant to which additional capital might be pro- 
vided to the project after the construction period. 


30386 Development and trends of the policy concerning raw 
materials, Rohwedder, D. (Bundesministerium fuer Verkehr, Bonn- 
Bad Godesberg (Germany, F.R.)). Glueckauf; 113: No. 16, 816- 
821(Aug 1977). (In German). 

The article deals with the main elements of raw materials 
policy after the Paris conference for international economic coopera- 
tion. The points discussed are the North-South dialogue, the devel- 
opment policy of the Federal government, the interests of the 
industrialized countries, the restrictive policy of mining companies in 
underdeveloped countries, the UN maritime law conference, the 


ENERGY MANAGEMENT AND POLICY 3145 


German problems on the energy sector and the beginnings of a raw 
materials supply policy. 


30387 Utilizable energy flows. Meliss, M.; Paul, J.; Steimle, F 
pp 33-46 of Entwicklung des Energiebedarfs und Moeglichkeiten der 
Bedarfsdeckung. Gruppe 2: Energiereserven. Duesseldorf, Germany, 
F.R.; VDI-Verl. (1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977) 

Apart from fossil and nuclear primary energy sources prevail- 
ingly used until now, regenerative energy flows are available for 
mankind for covering its energy requirements which will even 
increase with a degree of certainty until the end of this century. Yet 
only a few of those plentiful, possible utilization techniques can be 
used in the Federal Republic of Germany: geothermal heating and 
power stations, hydroelectric power plants, solar cells, wind energy 
converters, heat pumps and low-temperature type collector installa- 
tions. The actual and expected substitutional potentials of these 
technologies are pointed out. It is obvious that only the three energy 
sources mentioned last will become increasingly important for the 
energy supply of the FRG. Compared to traditional energy re- 
sources, this importance will remain relatively small in those spaces 
of time which can be overlooked, and it will only increase in the 
long run. If this objective of a major substitution of primary energy 
sources is achieved, then a substantial expenditure of research and 
development will be required with all three technologies. 


30388 Economical and geological prospects of fossil and nuclear 
energy sources of the world. Bischoff, G. pp 47-56 of Entwicklung 
des Energiebedarfs und Moeglichkeiten der Bedarfsdeckung. 
Gruppe 2: Energiereserven. Duesseldorf, Germany, F.R.; VDI-Verl. 
(1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977). 

The worldwide distribution of various energy sources is re- 
viewed as well as the amount of reserves and the possibility to win 
them. An estimation of energy consumption broken down to con- 
sumption sectors and energy sources until 1990 shows that there will 
be a shift in the proportions of various energy sources, but a serious 
shortage will not be faced. 


30389 Heat supply in the Federal Republic of Germany. 
Schneider, A. pp 75-85 of Entwicklung des Energiebedarfs und 
Moeglichkeiten der Bedarfsdeckung. Gruppe 3: Gegenwaertige Be- 
darfsdeckung und ihre Systeme. Duesseldorf, Germany, F.R.; VDI- 
Verlag (1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977). 

The development of heat consumption in the FRG is exam- 
ined broken down to consumption sectors and energy sources in the 
period from 1960 to 1975. Consumers are households, small business 
and industry. An examination of the development of consumptional 
structures seen under various aspects is followed by one of the 
supply structure, taking substantial energy sources into account. 


30390 Estimations of commercial energy requirements in various 
sectors - results gained from analyses and projections. Ebersbach, 
K.F. pp 127-129 of Entwicklung des Energiebedarfs und Moeglich- 
keiten der Bedarfsdeckung. Gruppe 5: Moegliche zukuenftige 
Entwicklung des Bedarfs. Duesseldorf, Germany, F.R.; VDI-Verl. 
(1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977). 

After explaining the term ‘commercial energy’ the depen- 
dence of energy source requirements on the way of utilising the final 
energy source is discussed. This dependence on process control, as 
well as on lifestyles, complicates the quantitative determination of 
commercial energy requirements to be expected. The final energy 
requirements can be reduced by improving the efficiency of individ- 
ual processes, while an increase in the number of applications results 
in an efficiency increase. 


30391 Reconnaissance level identification of potential natural 
resource critical areas. Anderson, P.F.; Beavers, G.H. Ames, IA; 
Iowa State University (1976). 49p. (NP—23445). Iowa State Univ., 
Land Use Analysis Laboratory, Ames. 

The critical area process allows the state to become involved 
in the planning and management of specific geographic areas. A 
need for this intervention exists because potentially critical areas 
typically cross local government jurisdiction boundaries by the 
scope of management needed, by their physical distribution, or by 
their effects being of more than local concern. The primary goal 
throughout this study was development of a method for identifica- 
tion of areas that contain natural-resource characteristics that may be 
of more than local concern. Interpretive analysis of natural resource 
information at the reconnaissance level reveals situations that could 
occur and that require investigation. The interaction of criteria and 
of natural resource information from a computerized information 





3146 ENERGY RESEARCH ABSTRACTS 


system provides a basis for screening alternative criteria applications 
and for identifying potential critical areas. Because many critical 
areas must be considered in a broad context, both in terms of the 
variety of natural and cultural effects on the area and in terms of the 
effects of the area on the surrounding region or state, these types of 
analyses have value beyond the initial survey portion of the program 
development. 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 30356, 30399, 30502, 30530, 
30538, 30565, 31472 


30392 Nonproliferation and alternative nuclear technologies. Ha- 
femeister, W. (California Polytechnic State Univ., San Luis Obispo). 
Technol. Rev.; 81: No. 3, 58-62(Jan 1979). 

The International Nuclear Fuel Cycle Evaluations 
(I.N.F.C.E.) has undertaken a study of changes that could be made 
in the nuclear fuel cycle to conserve uranium and minimize prolifera- 
tion risks. Alternative nuclear technologies will be evaluated in 
terms of their technical and economic feasibility, resource utilization, 
and their closeness to commercialization. Light water reactors 
(LWR’s) could be redesigned to improve fuel efficiency, reduce the 
need for poisons to eliminate the loss of neutrons, reduce tails assay 
of the waste strea, and achieve an overall uranium savings of as 
much as 45 percent by the year 2000. The use of thorium or heavy 
water could also save uranium, although all of these modifications 
entail high capital costs that make them a marginal trade-off. Uncer- 
tainties in the capital costs of fast breeder reactors make it difficult to 
determine whether they will be more competitive than LWRs. 
Reprocessing by the PUREX method could be modified to prevent 
illegal diversion of reprocessing products through co-processing or 
the CIVEX system. The technical complexities of these alternatives 
are further intensified by political and institutional questions. (DCK) 


30393 Pushing commercialization in a year of budget cuts. Jnside 
DOE; 1-12(4 Oct 1978). 

DOE's FY-80 budget, in contrast to the hybrid FY-79 budget 
built on the priorities of DOE's predecessor agencies, is the first 
comprehensive statement of the new department's own goa's and 
priorities—and embodies DOE's rationale for major commercializa- 
tion expenditures in a year when President Carter has vowed to 
balance the budget. This special report focuses on selected portions 
of DOE's budget submission to the Office of Management and 
Budget in mid-September and takes a look at: (1) coal technology: 
more than $750-million sought for construction of solvent-refined 
coal plants; (2) gas r and d: with 75% more funds, DOE says it can 
increase reserves by 75%; (3) oil shale: DOE says it will continue to 
seek $3/bbl tax credit if its current bid fails; (4) solar commercializa- 
tion: increses of more than 30% are sought, with focus on industrial 
process heat; (5) coal conversion: ERA estimates they'll deny 80% 
of exemption requests from industry; (6) petroleum: r and d cut in 
program likely, with concentration to stay on oil shale technology; 
(7) regulatory enforcement: new audits planned—on actions other 
than Arab oil embargo violations; (8) coal commercialization: loan 
guarantees planned to support high-Btu coal gas plants; (9) ERA 
fuels regulation: budget cut seen, by up to 40%; (10) ERA’s utility 
systems: wants 60% funding increase to push National Energy Act 
goals; (11) policy and evaluation: 60% increase requested and cited 
as bare minimum of need; (12) coal loan guarantee program: DOE 
wants revolving fund; and (13) enhanced oil and gas: RA seeks 
twenty-fold funding increase for commercialization activities. DOE’s 
budget submission primarily includes two proposed budget levels— 
current and minimum. The current level would continue existing 
programs but allow for no new major initiatives. The minimum level 
is that level which program managers believe is the bare minimum 
needed to keep the program going without severe setbacks. 


30394 Curbing international transfers of arms and military tech- 
nology. Vayrynen, R. (Tempere Peach Research Inst., Finland). 
Alternatives; 4: No. 1, 87-113(Jul 1978). 

The magnitude of the value and quantity of transfers of arms 
and military technology, the internationalization and commercializa- 
tion of armaments industry (through vastly increased direct invest- 
ments, through co-production, licensing and sub-contracting ar- 
rangements), the supply of training and technical services as adjuncts 
of arms supply, the blurring of the dividing line between military and 
civilian technology—all have made control measures infinitely more 
complicated and difficult. What compounds the difficulty is the fact 
that, since an overwhelmingly preponderant portion of arms trans- 
fers is made up of government-to-government transactions, control 
measures must emanate from supplying and/or receiving govern- 
ments. But even if by some miracle these measures were forthcoming 
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and proved effective, they will have touched only a small part of the 
problem of disarmament, because the share of international transfers 
of arms and military technology amounts to only 5 to 6% of the total 
world military expenditure. The other, far larger and more intracta- 
ble, part relates to the staggering stockpiles of both conventional and 
nuclear weapon systems, almost wholly concentrated in the hands of 
the two superpowers. Both transfers and stockpiles of armaments are 
inextricably enmeshed in the existing international structure, epito- 
mized in a dominance-dependency relationship. This paper examines 
the measures that the supplier nations and recipient nations can take 
unilaterally, bilaterally, and multilaterally to curb arms transfers, and 
comes to the conclusion that unilateral initiatives, especially on the 

of receiving nations, are more feasible. Not to take such 
initiatives on the ground that they cannot succeed unless taken in 
concert is only an excuse for doing nothing. 


30395 Has the wind turned against us. Boulding, K.E. (Univ. of 
Colorado, Boulder). pp 45-51 of Proceedings of a symposium on 
implications of energy conservation and supply alternatives. East 
Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Luncheon address. 

Dr. Boulding quickly traces the evolution of technology for 
the past 125 years and suggests that know-how is the central factor 
of production as opposed to the economists’ selection of land, labor, 
and capital. But these production processes only take place within a 
certain range of available energy and materials. Energy is required 
for three purposes: to do work, to sustain appropriate temperatures, 
and to transfer information. So, the increase in know-how in the past 
125 years has pushed back the limitations of energy and materials. In 
the last one hundred years, and certainly in the last two hundred 
years, the evolutionary process has won hands down, Dr. Boulding 
believes. He also believes that, actually, materials and energy are 
cheaper today than they were a hundred years ago, considering the 
offsets of the rise of know-how. One sure thing, though, is that cheap 
oil and gas will be gone in fifty years unless there are unexpected 
discoveries. The alternatives (coal, nuclear, solar) look not only 
more expensive, but less convenient, he says. But, we have had a 
very strong wind behind us, and with all the know-how available, 
the wind should not turn against us, he concludes. (MCW) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 29162, 29400, 29992, 30023, 
30101, 30106, 30456, 30497, 31420 


30396 Nuclear Regulatory Commission Authorization and Relat- 
ed Regulatory Issues. Hearings before the Committee on Interstate 
and Foreign Commerce, House of Representatives, Ninety-Fifth Con- 
gress, First session on H.R. 5186 and S. 266, April 29 and May 2, 
1977. Washington, DC; Committee on Interstate and Foreign Com- 
merce (1978). 521p. GPO. 

The hearing on April 29, 1977, focused on NRC licensing 
activities in connection with the development of nuclear power. This 
subcommittee on Energy and Power is also concerned about the 
nuclear safeguards program. On both of these issues, the General 
Accounting Office has issued several very comprehensive reports 
that the committee wanted to consider as part of the budget. ERDA, 
which provided data-processing support for the NRC, gave notice 
that it will no longer do so, effective September 1978. This would 
cause NRC to use commercial sources, increasing the cost for ADP 
support from $1.6 million in FY 1977 to over $5.9 million in FY 
1978. The hearing inquired into the reasons for this and the justifica- 
tions. Statements by the administration on the issues of accelerated 
construction schedules and safeguards provided emphasis to these 
areas of inquiry. Statements by many experts in the field are present- 
ed. The texts of H.R. 5186 and S. 266 are given. At the hearing on 
May 2, 1977, the focus was on the question, ‘can the NRC assure the 
American public that they are protected against nuclear incidents 
involving sabotage or theft of special nuclear material’. The sub- 
committee received testimony from the GAO relating to an unclassi- 
fied version of their report, "Commercial Nuclear Fuel Facilities 
Need Better Security,” which compares NRC to ERDA in their 
effectiveness in safeguarding special nuclear material. (MCW) 


30397 (INIS-mf—4158) Inevitability of atomic energy in India's 
power programme. Ramanna, R. (Bhabha Atomic Research Centre, 
Bombay (India)). 1977. 29p. Dep. NTIS (US Sales Only), PC A03/ 
MF AOl1. 

The case for atomic energy as the inevitable answer to the 
energy problem of India has been emphatically put up and supported 
with data. Hydroelectric power is costly to develop and moreover 
its potential is not enough to meet India’s growing energy require- 
ments. On the grounds of economics and safety, nuclear power has 
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been shown to be superior to power from coal-based power plants. 
India’s proved reserves of coal are 21 billion tonnes out of which 
80% has ash content more than 20% and in order to reach only half 
of the present per capita energy consumption in Europe, the present 
output of 90 million tonnes/year of coal will have to be increased by 
a factor of 10, which in addition raises the problem of its transporta- 
tion to the plant sites. Secondly, total energy from the available coal 
is estimated at 160 x 10’? kwh, while that from known reserves of 
52,000 tonnes of uranium is 7.2 x 10?* kwh if used in thermal reactors 
and 208 x 10'* kwh if used in fast reactors. Thorium with its known 
reserves of 320,000 tonnes would give another 1280 x 10!? kwh. As 
for safety and ecology, it has been pointed out that : (1) in U.S., the 
number of coal miners dying of black cancer is 1000 per 10'* kwh of 
electricity generated, whereas the fatality rate of uranium miners due 
to lung cancer is 20 per 10’? kwh of electricity generated and (2) 
safety has been the primary concern in all aspects of nuclear technol- 
ogy - mining, fuel production, reactor operation and radioactive 
waste processing. It has also been explained how the fear of any 
terrorist getting possession of plutonium for spreading it into atmos- 
phere or making a nuclear bomb is highly improbable, because at 
any point throughout the fuel cycle plutonium is under strict secu- 
rity surveillance and it is impossible to make a nuclear device 
without the back-up of powerful laboratory facilities. Finally, India’s 
three stage atomic power programme is described in brief. 


30398 (INIS-mf—4212) Nuclear power and the proliferation 
issue. Graham Young Memorial Lecture, University of Glasgow 24 
February 1978. Marshall, W. (UKAEA). (Zentralstelle fuer Atom- 
kernenergie-Dokumentation (ZAED), Eggenstein-Leopoldshafen 
(Germany, F.R.)). Feb 1978. 42p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

The purpose of the lecture is to discuss nuclear proliferation, 
analyze which problems are real and which are a misapprehension, 
and to suggest a way forward which retains the benefits of nuclear 
power while providing a more certain protection against undesirable 
proliferation. After an introductory section the lecture continues 
under the following headings: plutonium production and accessibil- 
ity; the use of plutonium; fast reactor fuel; the interim period; 
conclusions. 


30399 Legislator scans upcoming nuclear proposals. Bauman, 
R.E. Energy User News; 4: No. 7, 22(12 Feb 1979). 

Rep. Bauman, reviewing nuclear-related bills and pertinent 
testimony presented before the Subcommittee on Energy and the 
Environment, concludes that a number of issues were raised during 
the hearings that were not resolved in the final bills. He comments 
on the inadequacies of legislation dealing with the use of adjudica- 
tory hearings by the Nuclear Regulatory Commission, programs to 
stabilize inactive uranium mill tailings, regulations for the decontami- 
nation and decommissioning of nuclear sites, promotion of energy 
competition, the effect of natural-diversity preservation laws on the 
nuclear fuel cycle, and nuclear waste management. He faults the 
Interagency Review Group's report for not making a definitive 
linkage between nuclear power generation and nuclear waste man- 
agement. He questions the role of the Federal government in nuclear 
facility construction and is confident that the country will have a net 
loss if it does not develop a recycing and breeder reactor capability. 


30400 Balancing nonproliferation and energy security. Nye, J.S. 
Jr. (Dept. of State, Washington, DC). Technol. Rev.; 81: No. 3, 48- 
57(Jan 1979). 

The case is made for acknowledging the connection between 
nuclear power and proliferation and for demonstrating that it is 
possible to separate and balance them. While the need for military 

security has led to a series of treaties and international agreements, 
the oil crisis has introduced the problem of energy security, which is 
a problem of short-term vulnerability, mid-term oil price inflation, 
and a long-term transition period to other fuels. Forecasts that there 
will be fuel reprocessing facilities in 46 countries by 1990, a situation 
which could lead to major global instability, has led to the Carter 
Administration's cautious approach to reprocessing. The U.S. strat- 
egy minimizes plutonium proliferation risks while increasing the U.S. 
dependence on coal and uranium resources. Caution is felt to be 
justified on the grounds that, since accurate estimates of global 
uranium sources have not been made and current estimates are 
probably low, present policies should not be based on the existence 
or lack of known reserves. New fuel technology can also be expect- 
ed to improve the feasibility of reactors using natural uranium. The 
authors conclude that proliferation risks do not warrant the use of 
reprocessed plutonium since it will not help with either short-term 
or mid-term energy security. They urge continued research on both 
the fuel cycle and international institutions able to provide adequate 
safeguards. (DCK) 


30401 Nye: at the nuclear crossroads. Inter Depend.; 5: No. 7, 1, 
3, 6(Jul 1978). 


Joseph S. Nye, former architect of the Carter 
Administration’s nonproliferation policy tells in an interview how 
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hard it is to halt the spread of nuclear weapons in the midst of an 
energy crisis. The Administration's strategy is based on a belief that 
the world still has time to forge an international anti-proliferation 
consensus and to find safer alternative nuclear technologies that 
could be managed on a global basis. Mr. Nye says there are probably 
two or three times as many countries that could have gone nuclear 
as have managed to do so, adding that this means we have to pay 
attention to both intentions that countries have, as well as their 
capabilities, and that there is no single, technical fix. He further 
commented on the following: security elements of the proliferation 
problem; misunderstanding of the policy by other nations; why the 
U.S. asks Europeans and the Japanese to delay commercialization of 
the breeder reactor; why the U.S. asks developing countries to trust 
us for uranium supplies, oil-import financing, and alternative energy 
sources in exchange for our lack of trust in their intentions; why the 
spread of nuclear knowledge and know-how would reduce prolifera- 
tion of nuclear weapons; focus of the International Nuclear Fuel 
Cycle Evaluation on developing proliferation-resistant technologies; 
dealing with the security aspects of proliferation; probability of 
South Africa exploding a nuclear device; and the impact that the 
anti-nuclear movement in the U.S. has had on the Carter 
Administration's anti-proliferation goals. (MCW) 


30402 Nuclear energy alternatives. Gottlieb, M. (Princeton 
Univ., NJ). pp 321-331 of Proceedings of a symposium on implica- 
tion of energy conservation and supply alternatives. East Brunswick, 
NJ; Science Applications, Inc. (1978) 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

After discussing fission energy sources, Dr. Gottlieb talked 
about fusion and the issues on it that are highly politicized. Coal and 
nuclear are the fuels that will have to see us through the interim 
before development of renewable energy sources, possibly by the 
end of the century, he says. The size of the sources, the cost, the 
environmental aspects, the health problems, and socio-political con- 
cerns are discussed. Coal will certainly last for hundreds of years; 
the light water reactor will last 20 to 50 years; nuclear breeders 
could last for thousands of years. Nuclear doses appear to be cheaper 
in the U.S. unless the generating station is near coal supplies. A 
review of the state of fusion development is discussed in detail. 
(MCW) 


30403 Nuclear electricity by the year 2000. Hug, M. (Electr de 
Fr). Rev. Gen. Nucl.; No. 2, 96-98(1978). (In French with English 
abstract). 

Development of the French nuclear-electricity program is 
described in terms of the three basic requirements the plant designer 
must face: price, delivery date, reliability; and of the two elements 
that set the conditions for public acceptance: safety and integrability 
with the environment. 


30404 Nuclear fuel cycle: present and future trend. Jacquard, P.; 
Bertel, E.; Langlois, J.P. (CEA, Fr). Rev. Gen. Nucl.; No. 2, 99- 
107(1978). (In French with English abstract). 

The essential factors characterizing the main stages of nuclear 
fuel cycle--natural uranium supply, enrichment, fuel element produc- 
tion, reprocessing today--are discussed together with development in 
the future. 


30405 Nuclear energy: a Washington perspective. Hunt, T.E. 
(Atomic Industrial Forum, Washington, D.C.). pp 149-153 of Mining 
year book 1978. Denver, CO; Colorado Mining Association (1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

Although nuclear power is currently generating about ten 
percent of the nation’s electricity, a figure that will double in less 
than ten years, a number of factors have come together which may 
prevent this power source from fulfilling its potential. The capital 
intensive nature of nuclear power plants, in addition to uncertainties 
in forecasting load growth have led utilities to sharply curtail their 
orders for new generating facilities and to cancel many which they 
had ordered. The prospect of electric energy shortages in the mid to 
late 1980's has become very real. Much of the uncertainty with 
which utilities are viewing nuclear power involves current Adminis- 
tration policies. The President’s view of nuclear as a last resort, his 
veto of the breeder program, his decision not to reprocess nuclear 
fuel, and other unanswered questions have kept utility planners 
waiting for more positive signals before ordering nuclear power. 
Meanwhile, despite the efforts of professional anti-nuclear organiza- 
tions the American public and its representatives in Congress contin- 
ue to favor the nuclear option. As nuclear regulation shifts increas- 
ingly from the federal to the state and local level, and energy 
continues to be a political issue, increasing citizen and industry 
involvement in the policy-making process is mandatory if the nucle- 
ar option is to remain open. 


30406 Nuclear energy today: pros and cons. Rogers, W.M. Jr. 
(Quality Development Associates, Inc., Denver, CO). pp 157-160 of 





3148 ENERGY RESEARCH ABSTRACTS 


Mining year book 1978. Denver, CO; Colorado Mining Association 
(1978). 


From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

At present, there are 65 nuclear power plants in the USA 
providing about 12 percent of the total electric generating capacity. 
An additional 158 plants are in various stages of planning and 
construction and are scheduled for operation over the next 10 to 12 
years. In other free world nations, there are some 91 nuclear power 
plants in operation and many others planned: Thirty-one of these 
existing plants are in Great Britain, 14 in Japan, 12 in France, 10 in 
West Germany, and 3 to 7 each in Switzerland, Sweden, Spain, 
Italy, India, and Canada. Obviously, these nations are committed to 
nuclear power. Uranium exploration and production was at a record 
pace in the United States in 1976 and 1977. Virtually all of the 10 
million tons of ore, which was processed into 14,000 tons of yellow- 
cake, was directed toward the existing 65 nuclear power plants. 
Considerable uranium industry expansion is projected to meet the 
fuel needs of the other units planned or under construction. Many 
more uranium mines, mills, and other support facilities will be 
needed over the next 10 to 15 years. The record to date for nuclear 
power plants has been commendable. They have operated economi- 
cally, reliably, and safely with minimal environmental impact. No 
member of the public has been killed, injured, or exposed to unsafe 
levels of radiation from these plants. These plants have been espe- 
cially beneficial in hard-hit areas of the midwest and northeast 
during the severe winters of the past two years when many coal- 
fired plants were unable to produce at capacity due to frozen or wet 
fuel. Nuclear power is generally cheaper than fossil fuel power in 
most areas. Unit power costs are about 20 to 40 mills per kilowatt 
hour for nuclear and from 25 to 70 mills for various fossil plants. 
Nuclear plants do not emit combustion products into the atmosphere 
as do fossil fuel units. But they do require tight regulation and 
elaborate protective measures including costly underground waste 
management facilities. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 28961, 28972, 28973, 30499 


30407 (TID—28915) Capital requirements for the transportation 
of energy materials based on PIES Scenario estimates. Gezen, A.; 
Kendrick, M.J.; Khan, S.S.; Mellen, N.F. (TERA, Inc., Arlington, 
VA (USA)). 15 Aug 1978. Contract EC-77-C-01-8596. 364p. Dep. 
NTIS, PC A16/MF AO1. 

In May 1978, Transportation and Economic Research Asso- 
ciates (TERA), Inc. completed a study in which information and 
methodologies were developed for the determination of capital 
requirements in the transportation of energy materials. This work 
was designed to aid EIA in the analysis of PIES solutions. The work 
consisted of the development of five algorithms which are used to 
estimate transportation-investment requirements associated with 
energy commodities and transportation modes. For the purpose of 
this analysis, TERA was provided with three PIES-solution scenar- 
ios for 1985. These are: Scenario A which assumes a high domestic 
economic rate of growth along with its corresponding high demand 
for petroleum, as well as a high domestic supply of petroleum; 
Scenario C which assumes a medium level of economic growth and 
petroleum demand and supply; and Scenario E which assumes a low 
level of economic growth and domestic demand and supply for 
petroleum. Two PIES-related outputs used in TERA’s analysis are 
the “COOKIE” reports which present activity summaries by region 
and “PERUSE” printouts of solution files which give interregional 
flows by energy material. Only the transportation of four energy 
materials, crude oil, petroleum products, natural gas, and coal is 
considered. In estimating the capital costs of new or expanded 
capacity for the transportation of these materials, three transporta- 
tion modes were examined: pipelines, water carriers (inland barge 
and deep draft vessels), and railroads. (MCW) 


30408 (TID—29416) Evaluation and control of research propos- 
als. Wechsler, B.L.; Whitehouse, G.E.; Long, L.E.; Plebani, L.J. 
(Lehigh Univ., Bethlehem, PA (USA). Dept. of Industrial Engineer- 
ing). 1978. Contract EC-77-S-02-4454. 14p. Dep. NTIS, PC A02/MF 
AOl. 

This paper describes the preliminary findings of a research 
contract dealing with the selection and control of research contracts 
for the Storage Division of the Department of Energy. The program 
includes a discussion of system specifications for the evaluation and 
control modules of an integrated system to be used by government 
agencies in evaluation and selection of projects. Evaluation will be 
handled primarily using a model entitled Info-Cision and control will 
involve development of a computer-based system responsive to the 
agency's management needs. 
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WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 29643, 29892, 29893, 30608, 
30686, 30701, 30707, 30708, 30709, 30710, 30711, 30712, 30713, 30715 


30409 (ANL/ICES-TM—16) Guidebook on integrated commu- 
nity energy systems: indirect economic and energy impacts. (Develop- 
ment Sciences, Inc., East Sandwich, MA (USA)). Nov 1978. Con- 
tract W-31-109-ENG-38. 79p. Dep. NTIS, PC A05/MF AO1. 
Integrated community energy systems represent combinations 
of innovative technologies, energy-conserving community designs, 
and appropriate financial and regulatory mechanisms for implemen- 
tation. Here, ICES is limited to the technical components of co- 
generation encompassing alternative fuel sources, technologies, and 
end uses with the corresponding institutional aspects of participants, 
purposes, and utility roles. For example, technical components can 
include a coal-fired power generation unit where the waste heat is 
captured for local heating needs. In another case, use of an ICES 
— can lead to fuel switching, including utilization of munici- 
solid waste for energy recovery. Areas such as downtowns, 
university or medical complexes, urban renewal projects, govern- 
ment complexes, and new developments offer potential applications. 
This guidebook is designed to demonstrate how indirect impacts of 
energy systems can be estimated, so that various members of the 
community can understand them and participate in the energy- 
related decisions. 


30410 (ANL/ICES-TM—17) Cost study application of the gui- 
debook on integrated community energy systems: indirect economic 
and energy impacts. (Argonne National Lab., IL (USA)). Nov 1978. 
Contract W-31-109-ENG-38. 3lp. Dep. NTIS, PC A03/MF AO1. 

An ICES is being considered for a community located in a 
small New England city. (MCW) It is part of the city’s newer 
development. It is a commercial park of offices, shopping center, 
bank, hospital, and hotel. The ICES for this community is designed 
to meet all heating, cooling, steam, and hot water needs. Electricity 
from the cogeneration unit is to be sold to the local utility, and 
electricity for the community will be purchased as at present. 
However, future electrical demand will be reduced, since absorption 
chillers, which will be powered by heat recovered from the central 
ICES unit, will partially replace electric air conditioners. In addi- 
tion, hot-water heating from ICES will, in some cases, lower electri- 
cal use. Thus, the ICES involves substitution of energy forms as well 
as modification of fuel requirements. Examination of the integrated 
system, in comparison with existing energy systems, includes both 
indirect economic impacts (employment and fiscal effects on the 
city) and indirect energy impacts. The indirect economic analysis 
proceeds from an initial description of conditions that determine 
employment and fiscal results through specific estimates of employ- 
ment and then revenues and costs to municipal government and 
finally to an evaluation of ICES’s worth to the city. The indirect 
energy analysis compares energy resource requirements of the ICES 
with those for gas, oil, and electric systems now serving the commu- 
nity. (MCW) 


30411 (ANL/ICES-TM—25) Case study of total energy at 
Rochdale Village. (Brooklyn Union Gas Co., NY (USA)). Jul 1977. 
Contract W-31-109-ENG-38. 61p. Dep. NTIS, PC A04/MF AOl. 

This report details the duel-fuel energy system installed in 
Rochdale Village at the former site of the Jamaica Race Track in 
New York City. Providing 100% of the development’s heating, hot 
water, air conditioning, and electricity, it is estimated that the 
Rochdale Plant conserves the annual equivalent of over 561,000 
gallons of oil. This study covers items relating to the planning and 
construction stages and current status of the central power plant. 


30412 (CONF-771153—P2, pp EC.51-EC.68) Agricultural uses 
of waste heat. Pile, R.S.; Behrends, L.L.; Burns, E.R.; Maddox, J.J.; 
Madewell, C.E.; Mays, D.A. (Tennessee Valley Authority, Muscle 
Shoals, AL). 1977. 

From 3. geopressured geothermal energy conference; La- 
fayette, LA, USA (16 Nov 1977). 


A major concern of the Tennessee Valley Authority is to 
ensure efficient use of Tennessee Valley resources in achieving 
optimum economic development without degrading the environ- 
ment. As part of this effort, TVA is exploring many uses for waste 
heat. Activities to develop ways to use waste heat in agricultural 
production are described. Primary objectives are to: (1) identify 
potential agricultural uses of waste heat, (2) develop and test tech- 
nologies and management criteria for more productive uses, (3) 
demonstrate technologies in commercial-scale production facilities, 
and (4) provide technical assistance for commercial application. 
Waste heat research and development projects under investigation 
or being planned by TVA independently or cooperatively include: 
(1) controlled environment greenhouses, (2) biological ecycling of 
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nutrients from livestock manures, (3) soil heating and irrigation, and 
(4) environmental control for livestock housing. (MHR) 


30413 (CONF-790107—4) On the role of external combustion 
engines for on-site power generation. Holtz, R.E.; Uherka, K.L. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 1lp. Dep. NTIS, PC A02/MF AOl. 

From 3. national conference and exhibition on technology for 
energy conservation; Tucson, AZ, USA (22 Jan 1979). 

Stationary external combustion engines are prime movers that 
have potential for becoming viable power generation machines in 
both the residential/commercial and industrial sectors. These large 
engines are being developed with the capability to employ alterna- 
tive and/or non-scarce fuels. Energy sources under consideration 
include coal, coal derived liquids and gases, low-grade petroleum 
residues, biomass, and municipal wastes. Advantages of external 
combustion engines relative to conventional prime movers are: 
greater fuel efficiency, reduced environmental impacts (noise and 
emissions), and a high degree of fuel flexibility. External combustion 
engines include steam turbines, Stirling cycle engines, and external- 
ly-fired Brayton gas turbines. Among the various applications for 
external combustion engines are: total energy plants, ICES, industri- 
al cogeneration, small municipal generating plants, and pumping 
stations. It is not necessary for all the heat supplied an external 
combustion engine to come from a single source. Various non-coal 
sources that can be used either independently or integrated with 
others to supply heat to external combustion engines include solar 
energy, municipal wastes, biomass, and geothermal. Stirling engine 
based systems are described. The development of the Stirling engine 
is briefly discussed. (MCW) 


30414 (CONF-790107—8) Optimization of electric and thermal 
cogeneration in an integrated community energy system. Davis, A.A.; 
Kennedy, A.S.; Lee, C.M. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF 
AOl. 

From 3. national conference and exhibition on technology for 
energy conservation; Tucson, AZ, USA (22 Jan 1979). 

The conceptual design and the economical analysis are per- 
formed for an electric and thermal energy cogeneration plant to 
serve a mixed use community in Burlington—Boston, Massachusetts. 
The system services 15 buildings consisting of industrial, institution- 
al, commercial, and retail use. The system design consists of a 
condensing steam turbine with variable extraction and heat recovery 
for supplying heating and cooling loads. A novel thermal ice storage 
system is provided for cooling to minimize the size of the cooling 
machines (absorbtion chillers and ice machines) and the energy 
consumption. The Burlington Integrated Community Energy 
System (BICES) scheme is shown with all the equipment required to 
supply both electric energy to the grid for Boston Edison Company 
(BECO) and heat (including cooling) that will be used in the 
community. The steam turbine cogeneration system has been opti- 
mally designed to maximize all overall efficiency of the plant, hence, 
to conserve energy and scarce fuels while meeting the energy 
service demands of the community. The system appears to be 
economically marginal in private sector and depends on: rate of the 
return the investor is willing to accept; financing package and 
repayment structures; reaction of the community customers and 
willingness to pay; and rates and amounts of electricity sold to 
BECO. 


30415 (CONF-790132—1) Residential electric heating and cool- 
ing: total cost of service. Asbury, J.G.; Giese, R.F.; Mueller, R.O. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 19p. Dep. NTIS, PC A02/MF AO1. 

From Electric power research institute workshop; Tampa, 
FL, USA (14 Jan 1979). 

The only widely used electric technologies for supplying 
space heating and cooling services in the U.S. are electric resistance 
heating, vapor-compression air conditioning, and electric heat 
pumps. Electric storage heating and bivalent (dual-fuel) resistance 
systems are widely used in Europe and bivalent heat pumps have 
had some commerical success in the U.S. Other technologies such as 
storage air conditioners and solar/resistance and solar-assisted heat 
pump systems are at the prototype stage, or just entering the market. 
This paper reports the findings of a study at ANL to evaluate and 
compare the total costs of supplying space heating and cooling 
services with these alternative technologies. Under the study 
method, both the utility's cost of service and those device investment 
and maintenance costs borne directly by the customer were evaluat- 
ed. Unlike the usual assumption of constant (time-independent) elc- 
tric supply costs, the study used a detailed cost allocation model to 
calculate the utility capital and operating costs to meet device- 
specific loads. 


30416 (CONF-7811116—1) Regulation-induced uncertainties se- 
riously impair investment in district heating systems. Donnelly, P.F.; 
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Sewell, 1.0. (Argonne National Lab., IL (USA)). 1978. Contract W- 
31-109-ENG-38. 23p. Dep. NTIS, PC A02/MF AO1. 

From Factors affecting power plant waste heat utilization 
workshop; Atlanta, GA, USA (29 Nov 1978). 

This paper deals with electric utility regulation. It discusses 
specific cases (South Carolina Gas and Electric Case) and demon- 
strates how the current method of case-by-case adjudication of issues 
dealing with cost-of-service and rates-of-return on invested capital 
create uncertainty by failing to establish standard regulatory re- 
sponses to recurring issues. The goal of the Community Systems 
Program is to help communities develop and put into practice 
effective energy-conservation programs. To do this, the program 
develops and applies approaches to community energy conservation 
measures. One strategy in the program is to use by-product heat 
from power generation in place of scarce fuels. Studies indicate 
cogeneration district heating systems can yield significant scarce fuel 
savings. Obstacles result from the introduction of this method of 
supplying energy needs, though. Some institutional problems pre- 
sented in this paper underscore how the existing regulatory frame- 
work generates uncertainty; this uncertainty inhibits the willingness 
to invest in district heating systems. (MCW) 


30417 (ORNL/TM—6602) Comparative evaluation of recent re- 
ports on the energy conservation potential from cogeneration. Barnes, 
R.W.; Klepper, O.H. (Oak Ridge National Lab., TN (USA)). Feb 
1979. Contract W-7405-ENG-26. 48p. Dep. NTIS, PC A03/MF 
AOl. 

Most of the electricity generated in the U.S. and the heat used 
by industry, buildings, and homes are produced independently from 
the combustion of separate fuels. Cogeneration, the combined pro- 
duction of electricity and useful heat, could reduce significantly the 
total amount of fuel required. This report discusses areas of applica- 
tion and alternative technologies for cogeneration. Projections by 
various investigators indicate potential U.S. energy savings from 1 to 
2% up to almost 10%. Several of the published estimates of potential 
energy conservation benefits from cogeneration are analyzed and 
reduced to common bases for comparison. Significant differences in 
the various projections arise from differences in estimating the size 
of the industrial steam demand and from divergent assumptions 
concerning the tractability of various implementation problems. 16 
references. 


30418 Utilizing waste-gas heat in plants with gas heat pumps and 
in heating power plants. Kremer, R. (Froeling and Co, Koeln, Ger). 
Gas- Wasserfach, Gas-Erdgas; 119: No. 7, 290-293(Jul 1978). (In 
German). 

The possibility of utilizing the waste-gas heat from internal 
combustion engines operating in gas-compression heat pumps or in 
heating power plants is considered. It is shown that in both cases 
further utilization of waste gases by steam condensation and reduc- 
tion of the perceptible heat to the minimum possible temperature 
level can be achieved. Estimates show that additional energy savings 
of 17.5% by this means are possible. 2 refs. 


30419 Experience of operation of district-heating installations at 
the Beloyarskayh nuclear power plant. Boldyrev, V.M.; Kireev, G.A.; 
Poddubnyi, G.I.; Sheinkman, A.G. (Inst of High Temp of the USSR 
Acad of Sci). Teploenergetika (Moscow); No. 6, 17-20(Jun 1978). (In 
Russian). 

The first nuclear district-heating installation has been built in 
the USSR at the Beloyarskaya nuclear power plant. At present it 
supplies heat to the industrial area, the residential settlement, and 
some greenhouses. Specific features of the district-heating plant with 
water-graphite reactors, characteristic defects, schemes of the dis- 
trict-heating plant, and problems of improving heat output and 
efficiency are discussed. It is found that the 10-year experience of 
operation of the district-heating plant with an intermediate heat- 
carrier loop has proved this scheme of heat supply to be reliable and 
safe; however, its efficiency is somewhat lower than in a scheme 
without an intermediate loop. District heating is an effective method 
of improving the efficiency of utilization of nuclear fuel. 


30420 Cogeneration. Williams, R.H. (Princeton Univ., NJ). pp 
105-109 of Proceedings of a symposium on implications of energy 
conservation and supply alternatives. East Brunswick, NJ; Science 
Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Despite the growing body of knowledge relating to energy 
conservation, the U.S. economy is only slowly adopting conserva- 
tion measures. In part, this slow pace reflects the fact that consider- 
able time is required to turn over the existing energy-inefficient 
capital stock of the economy, and considerable time is required to 
build up industries for the new conservation technology. But a more 
fundamental problem, Dr. Williams believes, is that in order to 
capture the potential for conservation, new and rather unfamiliar 
institutional arrangements will have to evolve. A fundamental prob- 
lem with many existing institutional arrangements is that they do not 
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foster the rational economic decision making appropriate for the era 
of rising energy prices. To help focus these general remarks, Dr. 
Williams shows how they apply to a particular conservation strat- 
egy: the cogeneration of process heat and electricity. Various tech- 
nologies could be utilized for cogeneration. Most of the remarks deal 
with two technologies: the steam Rankine cycle with backpressure 
turbine and the gas turbine used with a waste-heat boiler. Remarks 
are also restricted to cogeneration configurations at industrial sites, 
where electricity is produced as a by-product of industrial process 
steam. These systems are compared to the conventional situation, 
where electricity is produced at central station power plants and 
process steam is produced separately at industrial sites. 


30421 Waste heat utilization: a conservation measure whose day 
has come. Sternlight, B. (Mechanical Technology, Inc., Latham, 
NY). pp 110-153 of Proceedings of a symposium on implications of 
energy conservation and supply alternatives. East Brunswick, NJ; 
Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

The paper focuses on waste-heat utilization in the industrial 
sector. In section I, overview, Dr. Sternlicht discusses energy 
demand, process energy requirements, waste heat, and trends. In 
section II, energy cascade, cogeneration and district heating, energy 
centers, and Rankine cycles (power generation and heat pumps) are 
discussed. Economic consideration, conservation by the year 2000, 
and technology needs comprise sections III, IV, V. The author 
generally concludes that energy conservation be given the highest 
possible priority. Conservation is a no-risk venture and represents a 
cornerstone for an effective energy policy. (MCW) 


CONSERVATION 


REFER ALSO TO CITATION(S) 29003, 30348, 30364, 30380, 
30409, 30410, 30411, 30414, 30416, 30417, 30420, 30471, 30518, 
30537, 30601, 30618, 30619, 30702 


30422 (DOE/AD—0016) Managing energy in DOE facilities. 
(Department of Energy, Washington, DC (USA)). Sep 1978. 22p. 
Dep. NTIS, PC A02/MF AOl1. 

The Department of Energy (DOE) is a large energy user. It 
used about 85.5 trillion Btus in its facilities in 1977, excluding 
uranium enrichment plants which use an additional 380 trillion Btus 
annually. The Department's Office of Administration has developed 
an aggressive program to manage the energy used in DOE facilities. 
DOE has been charged with the development, demonstration, and 
commercialization of new energy technologies; the management and 
commercialization of Federal energy resources; and the production 
and control of nuclear materials. The Department facilities, which 
comprise more than 85 million square feet of floor area, offer 
excellent possibilities for substantial energy conservation and for 
demonstration of many emerging technologies. A breakdown of 
energy sources used, the facilities and their relative energy use, 
energy costs, the management organization, the in-house manage- 
ment program and goals, site and building surveys, retrofit projects, 
plant conversion and total energy studies and projects, and metering 
policies are briefly described. (MCW) The program to intensify 
conservation and examples of energy saving projects are described. 
Program accomplishments are listed. (CW) 


30423 (DOE/CS—0056) Energy Policy and Conservation Act 
(Public Law 94-163) as amended by the National Energy Conservation 
Policy Act (Public Law 95-619). Title 10. Energy. Chapter II. Depart- 
ment of Energy. Subchapter D. Energy conservation. Part 430. Energy 
conservation program for Consumer Products. (Department of 
Energy, Washington, DC (USA)). 1979. 19p. Dep. NTIS, PC A02/ 
MF AOI. 

The text of Part B—Energy Conservation Program for Con- 
sumer Products Other Than Automobiles—from Energy Policy and 
Conservation Act (PL 94-163) as amended by National Energy 
Conservation Policy Act (PL-619) is given. All terms are defined in 
18 items. The text includes also the following subjects: coverage, test 
procedures, labeling, energy efficiency standards, requirements of 
manufacturers, effect on other law, rules, authority to obtain infor- 
mation, exports, imports, prohibited acts, enforcement, injunctive 
enforcement, citizen suits, administrative procedure and judicial 
review, consumer education, annual report, and authorization of 
appropriations. (MCW) 


30424 (DOE/ERA—0041) Standby Conservation Plan No. 1: 
emergency weekend gasoline sales restrictions. Economic analysis. 
(Department of Energy, Washington, DC (USA). Office of Regula- 
tions and ” hae Planning). Feb 1979. 69p. Dep. NTIS, PC 
A04/MF AO 

The Raithiedad Weekend Sales Restrictions Plan has been 
designed to conserve gasoline and diesel fuel normally used for 
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social and recreational purposes. The plan would authorize the 
Secretary of Energy to impose restrictions on the retail sale of motor 
fuels during weekend hours, defined as Friday noon to Sunday 
midnight. Only certain types of commercial vehicles and emergency 
vehicles could purchase fuel during these hours. The implementation 
of the measure is examined relative to a baseline economy character- 
ized by a 15% petroleum shortfall. It is estimated that the measure 
would save 246,000 barrels per day of motor fuels, principally 
gasoline. Because the saved fuel can be made available to other 
sectors of the economy that are less petroleum intensive, it is 
projected that GNP would rise by approximately $7 billion as a 
result of the measure. The impact of the measure would vary sharply 
from one sector of the economy to another, however, with some 
industries experiencing losses in revenue. The cost of imposing the 
measure is preliminarily estimated at $5.2 million for nine months. 


30425 (DOE/ERA—0050) Standby Conservation Plan No. 3: 
Emergency advertising lighting restrictions. Economic analysis. (De- 
partment of Energy, Washington, DC (USA). Economic Regulatory 
Administration). Feb 1979. 14p. Dep. NTIS, PC A02/MF AO1. 

This report analyzes the potential economic impacts of the 
Emergency Advertising Lighting Restrictions Plan. The on-premise 
signs located within the confines of a business and off-premise 
located outside the confines of a business are affected. Illuminated 
signs essential to direct customers to an open business by identifying 
it and/or to inform customers of a product or service supplied by the 
open business are not restricted. The economic impact of implement- 
ing this plan is evaluated by first estimating the amount of petroleum 
saved by the lighting restrictions and to evaluate the economic 
impacts that would result. The amount of oil that could be diverted 
to other uses by implementation of this plan is estimated in Chapter 
2, and amounts to about 4,000 barrels per day (the period analyzed is 
the fourth quarter of 1980 through the third quarter of 1981). 
Redistribution of petroleum saved by this measure is expected to 
result in small increases in GNP, personal consumption, and employ- 
ment. The effects on inflation are negligible. Economic impacts for 
the businesses are evaluated in Chapter 3. Costs of implementing the 
measure are estimated to be about $3.1 million, including the cost of 
reimbursing the states for functions delegated to them. (MCW) 


30426 (LBL—7896(Pt.3)) Energy conservation: policy issues and 
end-use scenarios of savings potential. Part 3. Policy barriers and 
investment decisions in industry. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1978. Contract W-7405-ENG-48. 54p. 
Dep. NTIS, PC A04/MF AOl. 

This work is based on previous research reported in Con- 
struction of Energy Conservation Scenarios: Interim Report of 
Work in Progress, LBL 7834, June 1978. Several guidelines were 
selected for subsequent work. In addition, five subjects were chosen 
to be investigated--recycling, industrial decision making, recreational 
travel, residential and commercial buildings, and end-use energy 
conservation data base. This report concerns industrial decision 
making. The industrial sector consumes about forty percent of the 
energy used both in California and in the nation. Opportunities for 
conserving substantial amounts of energy exist in industry, and 
decisions are made each year regarding investment in conservation. 
Government policy (1) could be formulated to encourage conserva- 
tion investments, but government intervention should be limited to 
those situations where it is both necessary and likely to be effective. 
To assist policy makers in understanding the industrial decision 
making process and recognizing the factors which prevent a 
measure’s being adopted, a methodology is developed that can be 
applied to most conservation measures in all industrial subsectors. 
The methodology is summarized in two flow charts and a matrix 
that are described in Sections I and II respectively. 


30427 (NP—23542) Illinois energy conservation feasibility 
report. (Illinois Dept. of Business and Economic Development, 
Springfield (USA). Div. of Energy). May 1976. 430p. Illinois Dept. 
of Business and Economic Development, Springfield, IL. 

The State of Illinois conducted a preliminary technical assess- 
ment of the feasibility of implementing an energy conservation plan 
to conserve 5% of energy used in Illinois by 1980. Mandatory 
measures related to buildings and transportation systems and option- 
al energy conservation measures to be used in the residential, com- 
mercial, agricultural, transportation, industrial and utilities sectors 
and in state agencies were examined. It was concluded that, subject 
to the adoption of reasonable guidelines for the mandatory measures 
and receipt of adequate federal financial assistance, it would be 
feasible to prepare and implement such an energy conservation plan. 

CL) 


30428 (PB—286192/AS) Labeling and advertising of home insu- 
lation. Final staff report to the Federal Trade Commission and pro- 
posed trade regulation rule (16 CFR Part 460). (Federal Trade 
Commission, Washington, DC (USA). Bureau of Consumer Protec- 
tion). Jul 1978. 330p. Dep. NTIS, PC A15/MF AO1. 
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Because insulation is a very difficult product for uniformed 
consumers to evaluate, there has been broad support for a rule 
requiring disclosure of information facilitating choices among insula- 
tion products. With information that the Recommended Rule will 
require, consumers will be able to compare the thermal properties of 
various types of insulation and make the best purchases. The FTC 
undertook this rulemaking effort and proposed a Rule on November 
18, 1977. Hearings were conducted. Approximately 50 witnesses 
representing insulation manufacturers, contractors, trade associ- 
ations, consumer and environmental groups, and state and Federal 
government agencies attended. As the record shows, without the 
Rule, some insulation industry members have failed to base R-value 
claims on tests or have extrapolated values from too-thin samples. 
Neither labels nor ads disclose R values; most do not explain R 
value; and the industry is not telling consumers about factors that 
often reduce insulation R values. Consumers are seldom told about 
performance characteristics of individual types of insulation. They 
are not advised that insulation is not always a good investment, or 
that their money might be more wisely spent on other conservation 
measures. The Rule addresses all of these problems. All aspects of 
the insulation industry and some consumer characteristics are sum- 
marized. (MCW) 


30429 (TID—29385) Survey of homeowners concerning home 
insulations: significant cross-tabulations. (Gallup Organization, Inc., 
Princeton, NJ (USA)). Mar 1978. 444p. Dep. NTIS, PC A19/MF 
AOl. 

This report is one of several done under old Federal Energy 
Administration contracts under a program called Marketing and 
Education Research. The reports contribute to an understanding of 
consumer's attitudes, knowledge, and behavior regarding energy 
conservation and energy policy issues in general. This report consists 
entirely of tables of data. 


30430 Energy in dairy industry. Energy Manage. (London); 
7(Nov 1978). 

Energy consumption and energy conservation opportunities 
for the British dairy industry after the milk leaves the farm is the 
subject of the third in an energy audit series. No single area can 
provide large-scale savings, but a combination of improved house- 
keeping and processing methods, heat recovery, new technology, 
and alternative energy sources can add up to a potential savings of 
250,000 tons of coal equivalent. Managers are urged to take advan- 
tage of the energy audit approach to controlling costs. Heat pumps 
can lower sterilization costs, while technological advances will 
improve evaporation and drying processes. The study notes that the 
hidden costs of energy invested in raw milk on the farm and the 
energy consumed in packaging and delivering the finished product 
are significant. 


30431 Optimization of gas consumption in the Netherlands. Bath- 
olomeus, P.H.J. (Ned Gasunie, Groningen, Neth). Gas- Wasserfach, 
Gas-Erdgas; 119: No. 7, 277-283(Jul 1978). (In German). 

This report reviews the measures taken by the Gas Union and 
the Gas Institute in the Netherlands to conserve energy in house- 
holds. After reviewing the current rate of gas consumption, the 
author discusses the influencing factors and consumption habits, as 
well as the transformation processes in heat generation for house- 
holds and the related losses. It is estimated that in the near future a 
17% gas savings is possible, and if future insulation measures are 
taken into acount the savings can amount to 32%. 


30432 Energy and American —_— Duncan, M.; Webb, K. 
Econ. Rev.; 63: No. 4, 3-14(Apr 1978). 

U.S. agricultural productivity is largely based on high levels 
of commercial energy consumption. It is frequently suggested that 
farmers could return to more labor-intensive methods in order to 
conserve energy and to augment energy supplies to developing 
nations. A comparison of total energy used for food production in 
the U.S. with that of developing countries, however, shows the U.S. 
produces more food per unit of energy. As energy prices rise, 
farmers are expected to gradually shift to more-efficient equipment 
and techniques. 12 references and footnotes. 


30433 Proceedings of a symposium on implications of energy 
conservation and supply alternatives. East Brunswick, NJ; Science 
Applications, Inc. (1978). 392p. (CONF-780150—). The Publisher, 
P.O. Box 827, East Brunswick, NJ 08816 $75.00. 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Separate abstracts were prepared for the 27 papers presented 
at the symposium on the implications of energy conservation and 
supply alternatives. (MCW) 


30434 Energy conservation policy and practices in Israel. Shavit, 
A. pp 15-22 of Proceedings of a symposium on implications of 
energy conservation and supply alternatives. East Brunswick, NJ; 
Science Applications, Inc. (1978). 
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From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

About 98% of the total energy required in Israel is derived 
from imported oil. The other 2% is derived from solar energy and 
some Israeli sources of oil and gas. The supply of crude oil to Israel 
is not secure or guaranteed as the author points out. The total energy 
supply per year is approximately what the USA uses for 1 1/4 days, 
but to Israel the cost is staggering--about 10 to 11% of the total 
government's budget. So there exists a need for conservation to be 
practiced in Israel. The author discusses the conservation practices 
in Israel--drying clothes in the sunshine, barrels of water heating on 
roofs, solar evaporation or solar drying of potash in the Dead Sea. 
The adoption of a two-part energy conservation policy is discussed. 
There is a short-term policy and a medium-term policy. The short- 
term policy involves measures which are based only on available 
technology using off-the-shelf equipment, and it involves making the 
public energy-minded by using the media, giving incentives to 
conserve energy by loans and by forms of preference of taxation, and 
changing existing laws and regulations, and adopting new standards 
for, for example, building materials, insulation, energy requirements, 
and so on. The medium-term policy involves the shifting of the 
requirements from crude oil to other forms of energy, even if they're 
imported: for example, coal and nuclear energy. Coal sources are 
located in what is called the more friendly countries to Israel. This is 
considered a good policy. (MCW) 


30435 Insulation industry: savings through improved production 
as well as use of product. Zettel, J.H. * Johns Manville Research and 
Engineering Center, Manville, NJ). pp 23-33 of Proceedings of a 
symposium on implications of energy conservation and supply alter- 
natives. East Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

The Carter Energy Program features conservation, and heat 
conservation through insulation is a primary feature of this. Insula- 
tion technology is generally associated by the common man with 
home insulation for single- and multiple-family homes. But commer- 
cial, institutional, and industrial insulations are equally important, 
and perhaps even more important than residential. In the commercial 
and institutional sectors (shopping centers, schools, hospitals, public 
buildings) and in industrial plants, there are many acres of built-up 
insulation required. It is much easier and less expensive to save Btu's 
than it is to convert them from other energy sources. Energy 
conservation delays the day of fossil-fuel depletion, but it does not 
remove the necessity for new energy resources. The author used a 
slide lecture to illustrate the savings possible in high-temperature 
industrial processing and in the residential sector. (MCW) 


30436 Compatibility of solar and conservation policies. Loef, G. 
(Colorado State Univ., Fort Collins). pp 34-44 of Proceedings of a 
symposium on implications of energy conservation and supply alter- 
natives. East Brunswick, NJ; Science Applications, Inc. (1978). 
From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 
Solar and conservation policies are not only compatible, but 
they are synergistic. Both reduce requirements for fuel. Conserva- 
tion dramatically reduces fuel requirements, particularly in compar- 
ing no insulation at all with an optimum amount. Solar is also a 
partial replacement for fuel, so both measures have the same result. 
But neither is necessary for the other to be used, although there 
seems to be some confused thinking on this point. One can obviously 
have an energy-conservation building without using any solar 
energy, and conversely a solar-heated building may be a poorly 
insulated "thermal sieve”. But no rational design would involve the 
latter combination. The designer should first do a good job of 
conserving energy by reducing demand; then he should consider 
solar for supplying most of the remaining requirements. Similarly, 
electric heat is expensive, so its use is nearly always minimized by 
prudent energy conservation in building design. Solar energy use for 
space heating is conservation in that it s a substitution of a renewable 
source of energy for fuels which are not renewable. The author 
examines the heating of buildings and the supply of hot water by 
solar energy. These are the major uses for solar energy in this 
century and perhaps in a good share of the next century. Solar 
heating is approaching cost-competitiveness with fuel heating, and it 
is the only solar application that is approaching competitiveness. The 
four aspects of solar heating discussed are: research and develop- 
ment, commercial activities, costs, and future commercial prospects. 
) 


(MCW 


30437 Overview of development and new utilization technology. 
Voelker, G. pp 70-76 of Proceedings of a symposium on implications 
of energy conservation and supply alternatives. East Brunswick, NJ; 
Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Mr. Voelker first examines the nature of the energy crisis and 
how conservation figures in our national response to the crisis. 
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Conservation is defined and its importance in some different ap- 
proaches to rag od planning is discussed. The most attractive con- 
servation paths that could and should be pursued in formulating a 
new energy base are examined. The three components of conserva- 
tion--curtailment, fuel-switching and improved energy efficiency-- 
are examined. Mr. Voelker concludes that the role of the Federal 
government in conservation is to bring new technologies to the point 
where informed choices can be made and where private develop- 
ment can proceed with reasonable risks. (MCW) 


30438 Energy conservation in the chemical industry: a lesson 
from the Old Testament of resource economics. Wishart, R.S. (Union 
Carbide Corp., New York City, NY). pp 218-228 of Proceedings of a 
symposium on implications of energy conservation and supply alter- 
natives. East Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Mr. Wishart first reviews the confusion resulting from the 
1973 OPEC embargo--in government, in industry, and among the 
American populace. He emphasizes the issue with a lesson from the 
Old Testament of resource economics, the text saying: the scarcer a 
commodity becomes relative to the demands for it, the higher goes 
its price, the greater the efforts to make more efficient use of it, the 
greater the incentive to find and develop more of it, and the harder 
will technologists work to develop alternatives to it.” He then 
illustrates the lesson with two sets of stories: (1) how U.S. industry in 
general and Union Carbide in particular are making more efficient 
use of oil and gas; and (2) how industry is working harder to develop 
alternatives to it. The history of industrial energy use is further 
discussed with the aid of slides. Mr. Wishart concludes by saying the 
Old Testament lesson is correct. The system works. Because the 
energy pricing, use, and supply system has worked so well, we are 
confused by the difficulty that policymakers appear to be having 
with an energy plan. (MCW) 


30439 Problems and related issues in the aluminum industry. 
Sheldon, A.C. (Aluminum Company of America, Pittsburgh, PA). 
pp 229-236 of Proceedings of a symposium on implications of energy 
conservation and supply alternatives. East Brunswick, NJ; Science 
Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Mr. Sheldon feels that a complex energy hill is not needed but 
that an acceptable plan should include: cooperative programs to 
stimulate development of every possible energy alternative, to keep 
our industrial complex healthy; vigorous programs for the develop- 
ment of new forms of energy technology for the long term; stringent 
voluntary conservation by all segments of society; and most impor- 
tant, marketplace determination of energy prices--which would be a 
decisive step in stimulating supply expansion, to satisfy a necessary 
and reasonable growth in energy demand. Wise management of 
energy has become imperative for economic survival, he states. He 
then describes the measures being implemented in the aluminum 
industry to conserve energy. (MCW) 


30440 Energy conservation in the energy and petrochemical in- 
dustries of Canada. Govier, G.W. (Energy Resources Conservation 
Board, Alberta, Canada). pp 237-250 of Proceedings of a symposium 
on implications of energy conservation and supply alternatives. East 
Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Dr. Govier reviews the main areas where the energy and 
petrochemical industries themselves have contributed to energy con- 
servation and indicates where losses remain significant, consumption 
is unduly high, and what might be a solution. Specifically, he deals 
with energy conservation in crude oil, crude bitumen, natural gas, 
and coal industries. Topics covered are: recovery of energy re- 
sources (crude oil, oil sands, natural gas, coal); transportation of 
energy resources; conversion to electric energy (natural gas, coal); 
and upgrading or physical and chemical conversion. (MCW) 


30441 Energy conservation in the petroleum refining industry. 
Dean, L. (Phillips Petroleum Co., Inc., Bartlesville, OK). pp 250-257 
of Proceedings of a symposium on implications of energy conserva- 
tion and supply alternatives. East Brunswick, NJ; Science Applica- 
tions, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

In 1976 the FEA responded to provisions in the Energy 
Policy and Conservation Act of 1975 by ordering a study of the 
potentials for energy conservation in the petroleum-refining indus- 
try. The resulting study predicted that by 1980, U.S. refineries 
should be able, on the average, to reduce their energy consumption 
per barrel of crude oil by 20%. This allowed for the additional 
energy consumption required to meet EPA and OSHA regulations. 
Each refinery has set up an energy-conservation committee or an 
energy-conservation coordinator or some other authority to adminis- 
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ter an in-plant conservation program. Some of their activities have 
included: improved housekeeping; more attention paid to quickly 
repairing steam leaks and replacing bad steam traps; maintenance 
and cleaning of equipment more frequently; unnecessary lights 
turned out; excess air in furnaces and boilers checked and adjusted 
more frequently; better and thicker insulation installed on pipes and 
on tanks needed to stay hot; high-pressure steam flashed to produce 
low-pressure steam; spare equipment turned off when not needed; 
and hot intermediate streams previously cooled, stored, and then 
reheated for the next processing step were bypassed to go directly to 
the next processing step without intermediate cooling. The second 
phase, now well underway, is the search for places where large 
amounts of potentially recoverable heat are being lost and where 
equipment can be added to recover the energy in reusable form with 
considerably more capital investment. Phase three will probably 
involve shutting down older units and plants and replacing them 
with new, more-energy efficient, processing units. Additional meas- 
ures will undoubtedly also include converting refineries to use 
alternate, more available, fuels such as coal. (MCW) 


30442 Industrial energy conservation problems in New Jersey. 
Coleman, E. (E. R. Squibb and Sons, Inc., Princeton, NJ). pp 268- 
272 of Proceedings of a symposium on implications of energy 
conservation and supply alternatives. East Brunswick, NJ; Science 
Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

The story of the newly-organized New Jersey Energy Re- 
search Institute relates to energy conservation presently, but in the 
long-haul will emphasize energy sources. New Jersey has no energy 
sources, has a history of pollution problems, and an imminent energy 
crisis. Three projects being formulated are: cogeneration feasibility 
and demonstration project (the only one involving a private utility); 
an energy-integrated master plan for a fast-developing metropolitan 
area; and a study of energy efficiency for a privately financed high- 
rise office building from design through occupancy. Other planned 
projects are briefly described. (MCW) 


30443 Selling your energy-conservation program. DeFuria, R. pp 
273-274 of Proceedings of a symposium on implications of energy 
conservation and supply alternatives. East Brunswick, NJ; Science 
Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Two main areas are identified as necessary to implement an 
energy-conservation program in an organization. Mr. DeFuria dis- 
cusses how to sell the conservation program to top management and 
how to overcome negative attitudes of plant operating personnel and 
plant engineers. He lists 12 tasks to accomplish in selling the pro- 
gram to top management, which he says is easier than overcoming 
the negative attitudes of other plant personnel. Plant operating 
personnel and engineers are sometimes skeptical toward a conserva- 
tion program, saying they already operate efficiently. It is then up to 
the proponent of the program to convince them that they can do 
better yet, that the program is a practical one with attainable goals. 
(MCW) 


30444 City of Wichita home insulation loan program. Report No. 
78-1. Perleberg, C.R. Wichita, KS; Wichita State University (1978). 
13p. (NP—23591). Wichita State Univ., Dept. of Mechanical Engi- 
neering, KS 67208. 

The City of Wichita Home Insulation Program operates a 
program of zero-interest loans to eligible homeowners to be used to 
increase the home’s attic insulation. A testing program on ten typical 
Wichita residences during the winter heating season of 1974—75 
showed that the most effective way of reducing heating costs was to 
upgrade attic insulation; accordingly in January 1976, the loan 
program was established with an initial Community Development 
Block Grant of $135,000 and a public awareness program began to 
encourage Wichita residents to insulate. Since that date, more than 
3500 city residents have taken advantage of the loan. An additional 
1800 have insulated their homes without using the program, as a 
result of the public awareness campaign. Since the initial grant, the 
program has received an additional $350,000. The program, its 
repayment plan, and administrative procedures are described. 
(MCW) 


30445 Tennessee code for energy conservation in new building 
construction. Nashville, TN; Tennessee Energy Authority (1977). 
86p. (NP—23611). Tennessee Energy Authority, 226 Capitol Blvd., 
Nashville, TN 37219. 

The Tennessee General Assembly passed legislation in 1977 
that establishes statewide energy efficiency standards for new build- 
ing construction. Tennessee’s Code will ensure reasonable conserva- 
tive energy practices in all areas of new building design and con- 
struction. New structures built under these standards will provide 
more comfortable and efficient environments as well as aid our state 
and nation in the effort to reduce energy expenditures. This booklet 
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will assist officials who will be working with the new standards. The 
differences from ASHRAE standards are noted. The code is present- 
ed in 7 sections: Administration and Enforcement; Definitions; 
Design Conditions; Building Design by Systems Analysis and Design 
of Buildings Utilization Non-Depletable Energy Sources; Building 
Design by Component Performance Approach; Building Design by 
Acceptable Practice; and Standards. Standards for wall, roof/ceil- 
ing, and floor assemblies are given in the appendix. 


30446 Report by the Federal Task Force on motor vehicle goals 
beyond 1980. Volume 1. Executive summary. Washington, DC; De- 
partment of Transportation (1976). 34p. (NP—23600). Dept. of 
Transportation, Washington, DC. 

The study sets forth the various actions that can be taken to 
improve the fuel economy of individual automobiles that will be 
built in the future. The automobile is the single largest consumer of 
petroleum, using approximately 31% of our petroleum supplies. It is 
pointed out that major efforts to improve fuel economy and safety, 
and to reduce pollution are currently underway and have produced 
valuable results already. Fuel economy has increased dramatically 
since 1974. New car emissions have been reduced substantially and 
the trend is continuing. Automobile occupant deaths and injuries 
have declined due to improved vehicles and highways, in addition to 
lower maximum speed limits. The industry is continuing major 
efforts toward further developments. Government-sponsored re- 
search is also contributing. It is also noted that since initiation of the 
study in mid-1975, there have been a number of changes in regula- 
tions affecting the automobile. Congress has enacted the Energy 
Policy and Conservation Act which, in part, prescribes a schedule of 
fuel economy standards to be met by passenger automobiles manu- 
factured after 1977 and prescribes various other actions to increase 
automotive efficiency. Amendments to the Clean Air Act have been 
debated and Congressional action on revised auto emission standards 
is imminent. (MCW) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 29163, 30358, 30360, 30363, 
30364, 30381, 30387, 30388, 30389, 30390, 30395, 30400, 30433, 
30467, 30468, 30472, 30473, 30474, 30486, 30526, 30642 


30447 (CONF-7705119—, pp 98-101) Session VII: energy self- 
sufficiency 1990. Montgomery, F. (Hawaiian Electric Co., Honolu- 
lu). 1977. 

From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30448 (DOE/EIA—0102/33) Projections of energy supply and 
demand for the 1978—1979 winter heating season. Hulett, D.T. (De- 
partment of Energy, Washington, DC (USA). Energy Information 
Administration). Nov 1978. 43p. Dep. NTIS, PC A03/MF AOI. 

Supply and demand projections relating to the 1978—1979 
winter heating season are presented. National projections were made 
for petroleum, natural gas, and coal based on an economic assump- 
tion that reflects moderate growth in real GNP of 2.6% in 1979, 
normal weather conditions, and no major disruptions in foreign or 
domestic supplies. In addition, range of these projections based on 
legitimate real work uncertainties are presented. The projections 
showed that supplies together with realistic inventory drawdown 
strategies and feasible import levels would be adequate to meet the 
foreseen consumption requirements for all fuels for the winter, 
although there were some indications of possible tightness in the 
supply and demand balances for each major fuel. 


30449 (HCP/H—6407) Energy supply and demand balances and 
financing requirements in non-OPEC developing nations. Final report. 
(Gordian Associates, Inc., Washington, DC (USA)). Feb 1979. Con- 
tract EH-77-C-01-6407. 178p. Dep. NTIS, PC A09/MF AO1. 

This report examines the key aspects of the energy supply and 
demand situation in developing countries. It begins by defining five 
categories that reflect the differences among these countries’ eco- 
nomic and resource structures, their levels of development, and the 
energy options available to them. For each country group, the 
energy supply and demand is projected, by fuel type, to the years 
1990 and 2020. On the basis of the available estimates of resource 
development costs, the financial requirements for these countries to 
achieve aggregate energy self-sufficiency are quantified. The analysis 
is extended through a consideration of the determinants and sources 
of investment capital for energy development. A principal factor 
influencing the energy balances of less developed countries (LDCs) 
will be government policies in such areas as energy conservation, 
growth strategies, and international economic relations. This study 
addresses the question of possible LDC responses to energy short- 
ages in three respects. First, energy conservation and fuel-switching 
alternatives are examined for industry, transporation, the urban 
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residential sector, and the rural and agricultural sector. Second, 
small-scale technologies for renewable energy resources are dis- 
cussed in terms of their potential applications for LDCs. Finally, 
each LDC country group’s range of likely responses to energy 
shortages is examined in terms of both historical patterns and re- 
source constraints. 


30450 (ILLDOE—78/13) Winter energy outlook. Report on: the 
adequacy of fuel supplies for winter 1978—79., (Illinois Inst. of Natu- 
ral Resources, Springfield (USA)). 20 Nov 1978. 41p. Illinois Inst. of 
Natural Resources, Springfield, I 

This report is a summary of information on fuel availability in 
Illinois during the winter of 1978—79. The analysis is divided into 
background, outlook, and key indicators for all major fuels. Electri- 
cal demands are also included in this report. In summary, no major 
fuel-supply problems for the winter were evident at the time of the 
study. Suppliers anticipated no serious shortages. Delivery capacities 
were higher and inventories were at normal levels. Even under 
“severe” weather conditions, widespread shortages were not antici- 
pated. 


30451 (NP—23572) Missouri energy profiles. (Missouri Dept. of 
Natural Resources, Jefferson City (USA)). 1977. 209p. TIC. 

Missouri consumes more energy than it produces, depending 
on its least abundant resources to provide most of its energy needs. 
Energy supplies (production and reserves) are discussed in detail and 
data compiled on petroleum and petroleum products, natural gas, 
coal, and electricity. Energy consumption summaries are presented 
for petroleum, natural gas, coal, and electricity. Energy price data 
are tabulated for natural gas by sector, household expenditures on 
fuels, and cost of coal per ton for 1950 to 1975. Population data of 
counties in Missouri, seasonal and monthly heating degree days, 
mean daily solar radiation, motor fuel tax receipts, motor vehicle 
registration data, motor vehicle travel, and some residential appli- 
ance data are tabulated. Additional data are tabulated on energy 
interstate shipments and imports, particularly for coal and natural 
gas. (MCW) 


30452 Realities, responsibilities of U.S. energy future. Hanfling, 
R. (Dept. of Energy, Washington, DC). Energy User News; 3: No. 51, 
22-23(18 Dec 1978). 

Excerpted from a speech on Dec. 11 before the New York 
Society of Security Analysis. 

The realities of the U.S. energy future involve the conse- 
quences of continued world dependence on oil as the principal fuel. 
Four realities form the underlying philosophic base for the National 
Energy Act and our future policies. First, world oil production will 
peak sometime during the next 15 years. Before that time, there is a 
reasonably high probability that world demand will dry up the spare 
production capacity that currently holds down prices, propelling oil 
prices to levels that the world economy would be hard put to 
absorb. Second, even if enough oil is available in the mid-1980s and 
beyond, the U.S. might not be able to pay the bill. Balance-of- 
payments outflows could result in worsening fiscal and economic 
impacts that both the U.S. and the rest of the world would find 
polictically and socially unacceptable. Third, even if social, econom- 
ic, and political impacts could somehow be minimized, the foreign 
policy and strategic and national security implications for the U.S. of 
far-larger import dependency would be intolerable. Fourth, the 
world oil problem will be resolved, either uncontrollably through a 
series of economic shocks and potential social upheaval, or by 
concerted early action to cushion the inevitable transition. The 
author then places the responsibilities for solutions to these problems 
on the proper segment of society. (MCW) 


30453 Energy profile of Korea. Jeffs, E. Energy Int.; 15: No. 11, 
25-30(Nov 1978). 

With a strong drive underway to improve living standards 
and advance industrial production, the Republic of Korea presents a 
rapidly increasing demand for energy. But ~ith few indigenous 
resources of her own, the country must secure fuel supplies through 
providing capital and technical assistance to develop other countries’ 
reserves. To reduce dependence on oil, electricity generation plans 
lean heavily on nuclear and tidal projects. 


30454 Living with energy shortage. Schmidt, T.E. Kaelte Klima- 
tech.; 31: No. 2, 80-84(Feb 1978). (In German). 

The present situation of energy supply and its expected devel- 
opment during the next two years are outlined and likely effects on 
technolgy and economics in general and on refrigeration and air 
conditioning in particular are shown from the viewpoint of an 
engineer. 


30455 Energy systems in consideration of medium-term and long- 
term prospects. Haefele, W. Glueckauf; 114: No. 1, 31-37(Jan 1978). 
(In German). 
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— International experts’ congress: Problems of nuclear 
energy supply - chances, risks and perspectives in a changing energy 
economy; sd Bad Godesberg, Germany, F.R. (3 - 4 Oct 1977). 

The paper starts by pointing out the necessity of a long-term 
assessment of the world energy problem and estimates the most 

robable net petroleum import demand and possible ways of saving. 
The author forecasts a) a further increase in per-capita consumption, 
b) energy supply on the basis of solar and/or nuclear or thermonu- 
clear energy alone by the year 2000, c) a critical transition phase 
between 2000 and 2030. The world-wide energy demand and the 
utilisation potential of regenerative energy sources are estimated for 
the year 2030, and possible ways to meet this energy demand are 
pointed out. In this context, special regard is paid to methanol 
production by nuclear and solar energy. The cost development of 
energy supply is forecast up to the year 2030. Finally, the conse- 
quences for West Germany until the year 2000 are discussed. 


30456 Kernfragen. Unsere Energieversorgung heute und morgen. 
(Nuclear problems. Our energy supply today and tomorrow). Schaefer, 
H. Duesseldorf, Germany, F.R.; Econ (1978). 213p. (In German). 

The author gives a po ular presentation of all essential ques- 
tions related to energy supply, namely reserves of, conversion of, 
transfer of and utilization o » nee: sources, pointing out limits and 
opportunities for better utilization. All relationships are pointed out 
by means of numerous practical examples. All well-known energy 
sources are taken into account and evaluated on the contribution to 
be expected from them to a secure energy supply. The purpose of 
this publication is to generate a better understanding of one of the 
most important bases of our civilization, of a future energy supply 
corresponding to our needs. 


30457 Overview of alternative supply developments. Weisz, P. 
(Mobil Research and Development Corp., Princeton, NJ). pp 300- 
307 of Proceedings of a symposium on implications of energy 
conservation and supply alternatives. East Brunswick, NJ; Science 
Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

The interaction between energy and the kind of society that 
exists is first considered. In this overview Dr. Weisz observes that 
U.S. energy use from 1850 to 1976 increased 40-fold, but that there 
was only a 3 1/2-fold enlargement of the energy intensity (energy 
use per capita) during those years. After examining all the facets of 
energy alternatives, he concludes that creation of major alternatives 
will take energy investments and the span of a lifetime. He further 
concludes that: (1) for the immediate future, we must develop oil, 
gas, and nuclear resources; (2) we must develop coal to serve for 
many decades; (3) presently breeder fission is the only resource and 
nearly proven technology capable of supporting society for a millen- 
ium or so; and (4) solar-energy conversion could ultimately support 
mankind, but would require a transition of many generations. 
(MCW) 


30458 Importance of energy supply: evaluation, target criteria 
and supply strategies. Bohn, T.J. pp 11-15 of Entwicklung des 
Energiebedarfs und Moeglichkeiten der Bedarfsdeckung. Gruppe 1: 
Analyse der bisherigen Energiebedarfsentwicklung. Duesseldorf, 
Germany, F.R.; VDI-Verl. (1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977). 

After having outlined the importance of energy supply, the 
author points out the most important target criteria. Regenerative 
energy sources such as coal, petroleum and nuclear energy are 
included in the calculation of a strategy for securing a longt-term 
energy supply until the year 2000. 


30459 Analysis of demand development in business, trade and 
industry. Reents, H.; Turowski, R. pp 23-32 of Entwicklung des 
Energiebedarfs und Moeglichkeiten der Bedarfsdeckung. Gruppe 1: 
Analyse der bisherigen Energiebedarfsentwicklung. Duesseldorf, 
Germany, F.R.; VDI-Verl. (1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977). 

The knowledge of structural and regional energy demand 
values and their determinating factors on the level of total energy 
requirements is an essential basis for making projections into the 
future. The small consumption sector and the industrial sector were 
broken down. The analysis of developments taken place in the past 
were focussed. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 28652, 28729, 28973, 28980, 
28981, 28982, 29004, 29017, 29177, 29178, 29589, 29798, 29800, 
29801, 30350, 30355, 30358, 30393, 30405, 30423, 30425, 30426, 
30434, 30445, 30493, 30501, 30525, 30530, 30538, 30619, 30714, 31410 
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30460 (CONF-7705119—, pp 78-82) State energy policy and 
where it should lead us. Kono, H. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30461 (CONF-7705119—, pp 96-97) Session VII: energy self- 
sufficiency 1990. Keppeler, J.P. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30462 (DOE/EIA—0102/21) Analysis of proposed U.S. Depart- 
ment of Energy regulations implementing the Powerplant and Industri- 
al Fuel Use Act: analysis memorandum, Mead, D.E.; Murphy, F.H.; 
Montgomery, W.D. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Nov 1978. 184p. Dep. 
NTIS, PC A09/MF AO1. 

This analysis evaluates the principal costs and benefits to the 
economy as a whole and to major economic sectors that could result 
from implementation of the Powerplant and Industrial Fuel Use Act. 
Section II describes the choices which DOE faces in implementing 
the Act and discusses some criteria which may be considered in 
making those choices. Section III presents a description of the 
specific cases analyzed in this paper and explains how the cases are 
related to DOE. Sections IV and V then describe the projected 
condition of energy markets in 1985 and 1990 under the alternative 
cases. Section VI describes the types of costs and benefits that may 
be associated with the various regulatory alternatives and their 
relation to the choices available to DOE. Section VII presents 
estimates of those costs and benefits that can be quantified on the 
basis of the projections described in Sections IV and V. Section VIII 
compares the consequences of a non-regulatory alternative, user 
taxes, to the consequences of alternatives that are allowed by the 
Act. Section IX concludes the paper with a discussion of some major 
uncertainties surrounding the results, including impacts of the Na- 
tional Energy Act and costs of synthetic fuels. Five appendices 
complete the report, giving further data and analysis in support of 
the foregoing. 


30463 (DOE/ERA—0025) Proposed standby gasoline rationing 
plan: public comments. (Department of Energy, Washington, DC 
(USA). Economic Regulatory Administration). Dec 1978. 55p. Dep. 
NTIS, PC A04/MF AOI. 

Under the proposed plan, DOE would allocate ration rights 
(rights to purchase gasoline) to owners of registered vehicles. All 
vehicles in a given class would receive the same entitlement. Essen- 
tial services would receive supplemental allotments of ration rights 
as pririty firms. Once every 3 months, ration checks would be mailed 
out to all vehicle registrants, allotting them a certain amount of 
ration rights. These checks would then be cashed at Coupon Issu- 
ance Points, where the bearer would receive ration coupons to be 
used at gasoline stations. Large users of gasoline could deposit their 
allotment checks in accounts at ration banks. Coupons or checks 
would be freely exchangeable in a white market. A certain percent- 
age of the gasoline supply would be set aside in reserve for use in 
national emergencies. When the plan was published in the Federal 
Register, public comments were requested. DOE also solicited com- 
ments from private citizens, public interest groups, business and 
industry, state and local governments. A total of 1126 responses 
were reveived and these are analyzed in this paper. The second part 
of the report describes how the comments were classified, and gives 
a statistical breakdown of the major responses. The last section is a 
discussion and analysis of theissue raised by commenting agencies, 
firms, associations, and individuals. (MCW) 


30464 (DOE/PE—0009) Role of the states in energy. (Depart- 
ment of Energy, Washington, DC (USA). Office of Policy and 
Evaluation; Department of Energy, Washington, DC (USA). Office 
of Intergovernmental and Institutional Relations; Department of 
Energy, Washington, DC (USA). Office of Conservation and Solar 
Applications). Sep 1978. 42p. Dep. NTIS, PC A03/MF AOI. 

The study focuses on the role of states in addressing the 
nation’s energy needs. States are expected to collect data, provide 
information, plan and manage energy programs, regulate public and 
private activities, and be catalysts in inducing significant energy 
conservation by state agencies, local governments, and the general 
public. Some 44 separate energy programs and policies which in- 
volve states, and are administered by 8 Federal departments, are 
examined. Of these programs, 17 received primary emphasis and 
were selected for further detailed study, and were divided into 
conservation programs/policies and supply programs/policies. Field 
studies in 8 selected Case Study States were selected so that they 
would be representative of the problems and opportunities associated 
with energy production and consumption. The states were Alabama, 
California, Colorado, Illinois, Massachusetts, Minnesota, New York, 
and Texas. The study approach described and analyzed state energy 
capabilities, existing problems and opportunities, and the Federal 
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government's role in aiding and improving state energy capabilities. 
The range of Federal energy programs and policies is outlined, and 
the burdens these programs place on the states are explored. Final 
chapters contain the analyses. (MCW) 


30465 (DOE/PR—0016) Guide for performance of DOE con- 
tractor procurement system reviews (CPSR). (Department of Energy, 
Washington, DC (USA). Office of Procurement and Contracts Man- 
agement). Oct 1978. 103p. Dep. NTIS, PC A06/MF AO1. 

The purpose of this CPSR Guide is to establish uniform 
procedures fo or the performance of reviews of contractor procure- 
ment systems required by DOE Procurement Regulation 9-23, 9-50, 
and 9-51. These procedures will enable DOE to evaluate contractor 
procurement systems to determine if they are adequate to support a 
surveillance monitoring system rather than the existing system of 
prior approval of individual procurements at specific dollar levels, 
assist the contractor in optimizing its effectiveness and efficiency, 
and be assured of contractor compliance with applicable procure- 
ment policies and procedures by follow-up surveillance on a periodic 
basis. (RWR) 


30466 (TID—29024) Decision and recommendations: No. 2 
(home) heating oil. (Department of Energy, Washington, DC 
(USA)). 20 Nov 1978. 180p. Dep. NTIS, PC A09/MF AO1. 

July 1, 1976, the FEA exempted No. 2 heating oil from the 
system of Federal price and allocation controls that still pertain to 
most other petroleum products. Prior to that date, however, the 
product was subject to restrictions on price and supply relationships 
imposed under the Federal government's Mandatory Petroleum 
Price and Allocation Regulations. Those regulations had been pro- 
mulgated by the President in order to carry out the legislative 
directive contained in the Emergency Petroleum Allocation Act of 
1973, as amended. Subsequent to the exemption, the sale of No. 2 
heating oil at all levels of the industry has been unconstrained by any 
regulatory restrictions. The present inquiry into the industry focuses 
upon the behavior of prices and supplies during the period of 
deregulation. The most central issue considered was whether compe- 
tivite market forces, when acting free of price and allocation con- 
trols, have functioned and would continue to function in such a way 
as to achieve the statutory objectives set forth by Congress in 
Section 4(b)(1) of the EPAA. The evidence submitted in this pro- 
ceeding indicates that: the price for No. 2 heating oil at the refining 
level subsequent to decontrol has increased at a greater rate than the 
cost increases refiners have been incurring; that situation is likely to 
persist in the future; the overcharges refiners are likely to receive in 
sales of No. 2 heating oil during the period from decontrol to the end 
of the 1978-1979 heating oil season will be about $321 million; low 
income families are very seriously affected by increasing fuel oil 
prices; significant doubts have been raised by the evidence that 
workable competition exists in the refining sector of the industry; 
and antitrust remedies are not likely to be successful in resolving 
competitive problems in the refining industry. (MCW) 


30467 U.S. energy problem: America’s Achilles’ heel. McKetta, 
J.J. (Univ. of Texas, Austin). Mater. Soc.; 3: No. 1, 53-80(1979). 

Paper given at the Mining Symposium at Michigan Techno- 
logical University. First given as the Honorary Lecture sponsored 
by the Penn State Engineering Society. 

Dr. McKetta likens the constraints under which energy de- 
velopment must take place to a football game in which the rules 
preclude either the possibility or the will to win. He sees the Carter 
approach as a tax rather than an energy plan, while Congress votes 
what appears to be anti-U.S. policies which, he predicts, will result 
in an energy shortage and severe recession by 1985. Further, he says 
that unrealistic environmental goals and a failure to understand the 
cost of continued dependence on imported oil, as well as conflicting 
policies that hamper the use of coal and nuclear energy, have created 
the energy crisis. In criticizing the Carter—Schlesinger energy plan, 
Dr. McKetta reviews fuel-supply projections, which show a steady 
decline in U.S. energy sources and a steady increase in energy 
demand; he lists the things called for in their plan of voluntary 
conservation (bordering on hardship and sacrifices) and then pro- 
vides a list of corrective actions for the government to match them. 
Finally, he says a re-dedication to patriotism and opportunity are 
needed to change the present plan of regulation and voluntary 
conservation and prevent economic collapse. 


30468 Road to energy freedom: can Mexico help. Jnside DOE; 6- 
10(25 Sep 1978). 

President Carter's call for a special interagency review of 
U.S.—Mexican relations, with primary focus on energy, may well 
represent the most significant turning point in the U.S. energy supply 
picture to date. A DOE policy document states that the current 
interagency review, to explore the possibility of broad-based trade 
talks with Mexico, comes partly because of our heightened aware- 
ness of [Mexico's] energy resources potential..., and adds that the 
timing of the review is critical because Mexico’s new source of 
wealth has created a state of flux which increases the opportunities 
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for, and the potential benefits of U.S.—Mexican trade. This special 
report on the potential U.S.—Mexican energy includes four compo- 
nents: (1) size of the resource: a DOE staff report on Mexican 
production of oil and gas shows that Mexico may be exporting up to 
3-million b/d of oil by 1990; a team of geologists recently said that 
Mexico's recent estimates on proved reserves for oil and gas are 
extremely conservative and that the resource base might be twice as 
large; (2) consultant critique; National Economic Research Asso- 
ciates, a leading energy consultant, has attacked U.S. reluctance to 
tap massive Mexician oii and gas reserves; Nera calls for a major 
redirection on energy policy; (3) nuclear involvement: DOE staff has 
recommended that the U.S. add nuclear energy to the list of energy 
topics in future U.S.—Mexican talks; and (4) electricity exchange: 
DOE has decided to expedite an application for an intertie between 
San Diego Gas and Electric and Mexico’s state-owned utility, Co- 
mision Federal de Electricidad, thus changing its recent middle-of- 
the-road position. 


30469 Energy - salaries - unemployment. Keyser, T. Glueckauf; 
114: No. 17, 171-174(Sep 1978). (In German). 
The energy policy of the last 15 years is looked at critically. 


30470 Energy policies: price impacts on the U.S. food system. 
Van Arsdall, R.T.; Devlin, P.J. Washington, DC; Department of 
Agriculture (Jul 1978). 49p. (NP—23599). Dept. of Agriculture, 
National Economic Analysis Div., Washington, DC 20250. 

The study highlights salient characteristics of the energy 
dimensions of the U.S. food system and surveys two alternate energy 
futures. The first is a base case, in which no significant new energy 
policies are implemented. The second is the May 1977 version of the 
National Energy Plan, the first serious attempt at an overall national 
energy policy. Resultant energy prices from these two scenarios are 
interpreted, as to their effects on American food-system participants, 
consumer food prices, and rural Americans. It is concluded that 
enactment of a moderate national energy program will create some 
added costs for the U.S. food system. Agriculture has special needs 
which should be considered when formulating national energy poli- 
cies. The viability of the U.S. food system is critical from the 
national perspective, and the enactment of a well-balanced national 
energy program is essential to maintain that viability. (MCW) 


30471 Conservation and governance. Gibbons, J. pp 52-69 of 
Proceedings of a symposium on implications of energy conservation 
and supply alternatives. East Brunswick, NJ; Science Applications, 
Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Dr. Gibbons says the use of energy finally caught up with 
society (especially in the U.S.) when we began to overuse that 
commodity as a result of its being so subsidized. The problem was 
long-term in coming but surfaced with the OPEC price cartel 
formation and the Yom Kippur War. Given the imperatives for a 
change in the way we use energy, reflecting its higher price and 
future higher prices, the author cites several conditions that need 
changing. The market area, which has proven to be one of the most- 
efficient ways of allocating goods and services is examined first. The 
price signals in the market are not clear to the consumers, and this 
calls for a form of governance. Appropriate areas of responsibilities 
for governance occur at local and state, levels, as well as at the 
Federal level. Dr. Gibbons also sees the area of governance emerg- 
ing from social action and cultural moods. He concludes by saying 
that the kind of time we have to deal with in making energy- 
conservation plans and programs is very similar to the kinds of time 
required to deal with new energy-supply technologies. Extensive 
discussion followed the presentation. (MCW) 


30472 European energy policy and the future role of renewable 
energy sources. Schuster, G. (Commission of the European Commu- 
nities, Brussels (Belgium)). Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 
2: No. 5, 5-8(1978). (In German). 

From 2. international solar forum in the framework of the 17. 
COMPLES meeting with exhibition solar technology '78; Hamburg, 
Germany, F.R. (12 - 16 Jul 1978). 

The increasing exploitation of the energy sources used until 
today, especially petroleum and coal, increasingly calls for an active 
and purposeful energy policy of the European Community. In his 
capacity as the General Director for Research, Science, and Educa- 
tion of the committee of the European Communities, the author 
reports on considerations concerning a joint energy policy of the 
Community. The development on the energy market since 1974 is 
the basis for measures which are to ensure an essential improvement 
of energy supply in the year 2000. This especially includes EC 
programmes for the development of the utilization of renewable 
energy sources which is dealt with in detail. 


30473 Energy perspectives. Destival, C. Rev. Gen. Nucl.; No. 2, 
85-86(1978). (In French with English abstract). 
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Worldwide energy supply perspectives are considered outlin- 
ing the main data that characterize the French position, i.e., the 
energy dependence and the effects of energy imports on the econom- 
ic balance. 


30474 Energy future: summary of recent studies. Lattes, R.; 
Ferrari, A. (CEA, Fi). Rev. Gen. Nucl.; No. 2, 108-116(1978). (In 
French with English abstract). 

Studies carried out during the past two years are summarized 
to create a picture of energy future. It is concluded that despite the 
valuable knowledge yielded by these studies, new ideas are needed 
in = to obtain a satisfactory general approach to the global plans. 
21 refs. 


30475 Declaration of policy. pp 30-41 of Mining year book 1978. 
Denver, CO; Colorado Mining Association (1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 

We believe it is now imperative that the U.S. Govenment 
promptly adopt coordinated energy policies and programs that sup- 
port the following goals: assuring adequate supplies of domestic 
energy for national security and continued economic progress; re- 
ducing balance-of-payments pressures; promoting voluntary conser- 
vation in all energy operations and uses (a free market in energy will 
promote conservation efforts); maintaining a climate wherein vigor- 
ous, competitive energy industries can find, develop, produce, and 
market the needed supplies under the incentives of the free-market 
system; making public lands available for private exploration and 
development of resources, including coal, oil, gas, uranium, oil shale, 
and geothermal energy; achieving a more realistic trade-off between 
the need for domestic energy and regulatory considerations, includ- 
ing reasonable pollution controls and land reclamation standards; 
accelerating development through industry research of improved 
technology for exploration, extraction, processing, and use of domes- 
tic fuels, and supporting with federal funds, fundamental research, 
construction of demonstration plants, and investigations in frontier 
scientific areas; providing a tax and price environment for energy- 
producing industries that will facilitate the generation of the vast 
amounts of capital required for research, ee and production 
on new and expanded energy sources; and fostering cooperation and 
communication among government, industry, and the public. 


30476 Energy models and policy making. Ulph, A. (Australian 
National Univ., Canberra); Folie, M. pp 491-500 of APCOM 77: 15. 
international symposium on the application of computers and oper- 
ations research in the mineral industries. Parkville, Australia; Austra- 
lasian Institute of Mining and Metallurgy (1977). 

From 15. symposium on the application of computers and 
— research in the mineral industries; Brisbane, Australia (4 
Jul 1977 

Energy models are evaluated according to their contribution 
to policy decisions. The view taken is that if any model is to provide 
policy insights, it should be based on economic theory. The differ- 
ence in modelling methodology between economists and technolo- 
gists is discussed. The technique of energy analysis is criticized. The 
basic structure of some of the large economic models is presented 
and their policy usefulness is discussed. 


30477 Case studies in regional energy planning. Blanpied, W.A.; 
Vermilye, G. (eds.). Washington, DC; American Association for the 
Advancement of Science (1976). 79p. (CONF-760217—15). AAAS, 
1515 Massachusetts Avenue NW, Washington, DC 20005. 

From Annual meeting of American Association for the Ad- 
vancement of Science; Boston, MA, USA (24 Feb 1976). 

The papers reproduced in this collection were originally 
prepared for presentation at the symposium. The symposium in turn 
was organized to summarize a series of three regional seminars on 
National Energy Policy in a Regional Context, which was organized 
by the AAAS. The seminars were held in Chanhassen, Minnesota on 
14 October 1975, in Albuquerque, New Mexico on 2—5 November 
1975, and in San Diego on 14—15 January 1976. All three used the 
Energy Policy Project materials as points of departure for exploring 
the implications of one or more specific energy-related issues of 
particular concern to the regions in question. The five papers pre- 
sented here are The Energy Policy Project in Retrospect—Some 
Implications for Regional Development, The View from Minneso- 
ta—A State in the Middle, Energy, Water and the West, Community 
Involvement in Problems of Energy and Growth in San Diego, and 
Prospects for Interregional Cooperation in Energy Policy Planning. 


30478 A legal-institutional framework for the continental ~~ 
Bleecker, P.O. (Marine Technology Society, Washington, DC). p 

1437-1450 of Proceedings of Civil Engineering in the Oceans/IiL. 
USI New York, NY; American Society of Civil Engineers 


From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 
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Continental shelf development involves economic, social, 
legal and engineering considerations. The legal framework includes 
the Outer Continental Shelf Lands Act, the Deepwater Ports Act, 
the Submerged Lands Act, and their relationship to one another. A 
new agency or authority empowered to manage and develop shelf 
resources may be desirable or necessary. 


FOSSIL FUELS 


REFER ALSO TO CITATION(S) 30384, 30393, 30440, 30468, 
30497, 30514 


30479 (CONF-7705119—, pp 91-92) Session VI: the economic, 
environmental and sociological impact of alternate energy sources. 
Henderson, R. 1977. 

From Symposium on energy; Hilo, HI, USA (18 May 1977). 


COAL 


REFER ALSO TO CITATION(S) 28729, 28882, 28961, 28962, 
28963, 28973, 28980, 28981, 29001, 29007, 29939, 30714 


30480 Coal in South Africa. III. Summary and proposals: the 
fundamental approach to the characterization and rationalization of 
South Africa’s coal. Falcon, R.M.S. (Univ of the Witwatersrand, 
Bernard Price Inst of Palaeontol, S Afr). Miner. Sci. Eng.; 10: No. 2, 
130-153(Apr 1978). 

Application of coal petrography to the rationalization of the 
coal reserves in South Africa, aspects of coal classification (coding), 
resource analysis, beneficiation, and selective utilization, are re- 
viewed. Based on this and previous reviews, it is proposed that a far 
deeper understanding of South Africa's coal reserves is now vitally 
necessary. Coal exports are increasing at an alarming rate, primarily 
for the benefit of foreign exchange and the advantage of participa- 
tion in the sphere of world trade, but also because the controlled 
pricing policy applicable to the sale of South African coal on the 
domestic market is insufficient to encourage high capital expenditure 
and significant expansion in new coal fields. This has resulted in 
large-scale exports with apparent disregard for the quality and the 
future value of some of these coals, and the wholesale burning of 
large quantities of low-grade coal for power generation on the 
domestic front. The author believes that it may be possible to 
establish a more realistic differential pricing policy that will effect a 
greater stabilizing control on the use of coal in the domestic and 
export markets. 76 refs. 


30481 Alternate fuels. Longwell, J.P. (Massachusetts Institute of 
Technology, Cambridge, MA). pp 77-82 of Proceedings of a sympo- 
sium on implications of energy conservation and supply alternatives. 
East Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Dr. Longwell developed a picture of how the dynamics of 
the use of alternative fuels might possibly evolve over the next 50 
years. He focused on liquid fuels made from coal, our most-abundant 
alternative. He analyzes energy requirements to convert the coal to 
liquid fuels, the dynamics of liquid fuel use, demand factors, and 
thermal efficiencies, concluding that: “optimization is going to 
depend strongly on technological progress on the part of both the 
fuel production and the fuel usage, not just one of them’. (MCW) 


30482 Future of coal. Alpert, S.B. (Electric Power Research 
Inst., Palo Alto, CA). pp 308-320 of Proceedings of a symposium on 
implication of energy conservation and supply alternatives. East 
Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

With the aid of 19 slides, Mr. Alpert discusses the present 
coal situation, activities in the industry, what is evolving, and 
considerations of energy consumption per capita. The titles of the 
slides are: Electric Generation by Fuel Source; Fuel Quantities for 
Electricity, Petroleum and Gas Production; Major Issues and Con- 
straints on Coal Use; New Clean Air Act Provisions; New Technol- 
ogy Options--Controlling Factors; Clean Air Sulfur-Removal Tar- 
gets; Comparison of Coal Gasification and Pulverized Coal Plants; 
Component Cost Contribution--Gasification/Combined Cycles; 
Technical Issues and Major Commercialization Issues for Coal- 
Gasification Power Systems; Major Coal Gasification and Liquefac- 
tion Projects by EPRI; Gasification/Combined-Cycle Systems-- 
Commercial Development Plan; Inspections on Liquid and Solid 
Fuels; and a project schedule (liquid fuels from coal). The author 
concludes that the technology is feasible; policy is the constraint on 
commercialization of coal gasification and liquefaction. (MCW) 
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30483 United States Energy Program: opportunities and con- 
straints. Stokes, C.A. pp 352-366 of Proceedings of a symposium on 
implication of energy conservation and supply alternatives. East 
Brunswick, NJ; Science Applications, Inc. (1978) 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

A suggested program including advanced coal burning meth- 
ods, coal conversion to gaseous and liquid fuels, and syncrude from 
oil shales is outlined by the author. These recommendations include 
the following: (1) advanced coal burning systems (three 30-MW and 
three 60-MW industrial fluid-bed boilers with government merely 
backing the manufacturer's guarantee and six 30-MW, six 10-MW, 
and six 500-MW advanced regenerative SO2 removal systems, half- 
wet and half-day systems); government would back E and C and 
licensor’s guarantees; (2) sixteen SRC-II plants using 30,000 tons/day 
eastern coal or a correspondingly higher tonnage of western coals 
and lignites; (3) construction of two 20-billion Btu/day and two 100- 
billion Btu/day fuel-gas plants followed by enough plants in the 
range of 50- to 100-billion Btu/day to make up the total; and (4) 
building two 5,000-tpd methanol plants followed by five 30,000-tpd 
plants. Funding for the projects is discussed briefly. If the U.S. can 
manage to pay for imported oil, LPG, natural gas, and LNG for 15 
years (this is seriously questioned, the author says), it is possible to 
bypass coal conversion entirely and go directly to oil from shale. Dr. 
Stokes concludes that this is a high-risk plan. (MCW) 


30484 Coal perspectives. Gardent, P. (Charbon de Fr). Rev. Gen. 
Nucl.; No. 2, 89-95(1978). (In French with English abstract). 

The use of coal as a remedy for balancing the energy demand 
is discussed within the framework of the present situation and future 
prospects of coal production. The French coal strategy is considered 
indicating future directions in terms of the different alternatives of 
world energy development. 


PETROLEUM 


REFER ALSO TO CITATION(S) 29020, 29063, 29064, 29154, 
29155, 29156, 29157, 29158, 29160, 29177, 30463, 30466, 30515 


30485 (DOE/EIA—0103/21) Petroleum firm interfuel diversifi- 
cation: empirical description and index measurement. Greene, J.; 
Good, D. (Department of Energy, Washington, DC (USA). Energy 
Information Administration). Jan 1979. 8lp. Dep. NTIS, PC A05/ 
MF AOl. 

Two empirical views of horizontal diversification by petro- 
leum firms into nonpetroleum energy markets are presented in this 
paper. The first view consists of simply displaying descriptive statis- 
tics that show how petroleum firms are participating in two energy 
sectors outside of petroleum. The second view derives methods for 
combining the descriptive information on multiple involvements into 
a meaningful single number; that is, a diversification index. The 
descriptive analysis of interfuel diversification patterns for individual 
firms considers domestic production and reserve ownership of petro- 
leum (crude oil and gas), coal, and uranium as the appropriate 
measures of participation in the three fuel industries. Reserve data 
was aggregated on both Btu and selling-price bases, and production 
data was similarly treated. Each firm’s interfuel diversification pat- 
tern was characterized by calculating the percentage of its total 
reserves (or, alternatively, total production) accounted for by each 
of the three fuel types. 


30486 (NP—23637) IAE Monograph: a comparison of energy 
projections to 1985. Brodman, J.R.; Hamilton, R.E. (International 
Energy Agency, 75 - Paris (France). Committee on the Safety of 
Nuclear Installations). Jan 1979. 22p. Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

This report compares and analyzes projections relevant to the 
estimation of total world demand for oil produced by the thirteen 
current members of the Organization of Petroleum Exporting Coun- 
tries in 1985. There are a number of important reasons for focusing 
on world demand for OPEC oil, many of which are related to 
OPEC's special position as a marginal supplier to other countries’ net 
oil import demands. For example, when measured against potential 
supply, world demand for OPEC oil is a critical variable for evaluat- 
ing pressures on oil prices, for making balance-of-payments calcula- 
tions and projections of economic prospects, for assessing security of 
supplies and adequacy of government energy policies, and for deter- 
mining the most efficient schedule for investment in high-cost alter- 
native energy supplies. 78 references. 


30487 Between now and the alternatives: petroleum and gas 
Wise, J.J. (Mobil R and D Corp., Princeton, NJ). pp 369- 373 0} of 
Proceedings of a symposium on implication of energy conservation 
and supply alternatives. East Brunswick, NJ; Science Applications, 
Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 
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Total energy demand in the U.S. has been increasing at more 
than 4% a year in the recent past, but is now declining. The annual 
growth rate could sink to 2.5% or less as we approach 1990. 
Worldwide production of petroleum will reach its and start to 
decline around the turn of the century. The author observes that the 
decline in U.S. production of gas oil since the early 1970's--and the 
general plateauing reached--cannot be attributed solely to the deple- 
tion of our resources. There are economic reasons in the sense that 
cheaper Middle East crude put a damper on U.S. exploration and 
production for many years. There are political reasons in the sense 
that price controls, taxation, regulation, and postponing of lease sales 
have delayed and discouraged the search for new petroleum re- 
serves. We cannot maintain production at today’s levels unless new 
fields are found and developed. The replacement cost of oil is in the 
range of $10 to $20 a barrel, and a producer cannot finance that 
investment when he is forced to sell his current inventory at $5 to 
$10 a barrel. So with all the constraints on the production of oil and 
gas, it is an absolute necessity that alternative resources be devel- 
oped as soon as possible. The development of coal, nuclear, and 
solar is forecast. (MCW) 


30488 Soviet oil situation: an evaluation of CIA analyses of 
Soviet oil production. Washington, DC; Senate Select Committee on 
Intelligence (1978). 15p. GPO. 

Staff report of the Senate Select Committee on Intelligence, 
United States Senate. 

The CIA's two unclassified studies, The International Energy 
Situation and Prospects for Soviet Oil Production, have been gener- 
ally well received, but both surprise and disbelief have been ex- 
pressed over the CIA estimate that the “Soviet Union and Eastern 
Europe will require a minimum of 3.5 million barrels per day of 
imported oil by 1985. At worst, slumping production could lead to 
import requirements as large as 4.5 million barrels per day.” CIA 
analysts have said that if they could rewrite that particular study 
they would definitely change that sentence. It was meant to express 
the Agency's belief that unless the Soviet Union alters its energy 
consumption pattern, significantly increases its conservation prac- 
tices, or greatly reduces economic growth and the oil consumption 
traditionally correlated with that growth, there will be shortage of 
3.5 to 4.5 million barrels per day of oil by 1985; but they do not 
beileve the Soviet Union will import oil at that magnitude. 


30489 Production statistics and engineering data. Oil in North 
Dakota. First half of 1977. Gerhard, L.C. Grand Forks, ND; North 
Dakota Geological Survey (1978). 282p. $3.50. 

Data are presented for production statistics and engineering 
data for 176 oil and gas pools in North Dakota for the First Half of 
1977. Summary data presented includes North Dakota hydrocarbon 
production by the year; gasoline plants; oil production by county; 
salt water disposal; production by pools; and drilling statistics; 


30490 Production statistics and engineering data. Oil in North 
Dakota. Second half of 1977. Gerhard, L.C. Grand Forks, ND; 
North Dakota Geological Survey (1978). 294p. $3.50. 

Data are presented for production statistics and engineering 
data for 176 oil and gas pools in North Dakota for the Last Half of 
1977. Summary data presented includes North Dakota hydrocarbon 
production by the year; gasoline plants; oil production by county; 
salt water disposal; production by pools; and drilling statistics. 


30491 U.S. intelligence analysis and the oil issue, 1973—1974. 
Washington, DC; Senate Select Committee on Intelligence (1977). 
6p. GPO. 

Staff report of the Senate Select Committee on Intelligence, 
Subcommittee on collection, production, and quality, United States 
Senate. 

The Senate Select Committee on Intelligence approved a 66- 
page classified staff study late in 1977 entitled, U.S. Intelligence 
Analysis and the Oil Issue, 1973—1974. The case study on the oil 
issue examined the intelligence community's performance in three 
specific aspects of the oil question: the position of Saudi Arabia in 
the spring and summer of 1973 on the issue of using oil as a political 
weapon; the sustainability of prices following the oil embargo; and 
the impact of oil price increases on the world economy. The 
principal conclusions are given here. (MCW) 


NATURAL GAS 


REFER ALSO TO CITATION(S) 28962, 29020, 29155, 29158, 
29207, 29255, 29282, 29797, 30431, 30487 


30492 Job for the future. Switzer, M.J.A.; Roddis, A.B. (Br Gas 
Corp, East Reg, Engl). Gas Eng. Manage.; 18: No. 5, 146-152(May 
1978). 


The future direction of marketing policy in the U.K. 
industry is discussed, and some major influences on this policy t 
are outside the industry's control are indicated. These include world- 
wide forces, political influences, impact of technological develop- 
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ments, and social change. The industry's current competitive posi- 
tion is assessed and marketing opportunities are explored. Some 
major items expected to shape the organization of the gas industry 
up to the year 2000 are considered. 2 refs. 


30493 Workshop on R and D priorities and the gas energy option. 
Executive summary. New York, NY; New York University (1978). 
3lp. (CONF-7806128—(Summ.)). Aspen Institute for Humanistic 
Studies, New York Univ., 70 Washington Square South, New York, 
NY 10012. 

From Workshop on R and D priorities and the gas energy 
option; Aspen, CO, USA (Jun 1978). 

A group of 50 experts discussing the R and D priorities and 
the gas energy option in June 1978 concluded that the natural and 
supplemental sources of gas energy are potentially plentiful and 
should continue to play a significant part in America’s energy mix. 
The group further concluded that a vigorous national gas-related R 
and D program is an equally critical factor in assuring that gas will 
continue to be plentiful in the future. The 8 sessions are entitled: U.S. 
and World Energy Future and the Role of Gaseous Fuels; Future 
for Conventional U.S. Natural Gas Supply; Environmental Implica- 
tions of Increased Reliance on Gas; Gasification of Non-Renewable 
Resources—Coal, Oil Shale, Peat, and Other Fossil Fuels; Advanced 
Recovery Methods and Unconventional Sources of Natural Gas; 
Gas from Advanced Technologies and Renewable Resources; Con- 
servation and Improved Gas Utilization; Commercialization and 
Energy R and D Policy. (MCW) 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 29289, 29314, 30483 


30494 Future of oil shale. McCarthy, H. pp 332-345 of Proceed- 
ings of a symposium on implication of energy conservation and 
supply alternatives. East Brunswick, NJ; Science Applications, Inc. 
(1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

The magnitude of oil-shale reserves in the U.S. and the 
techniques already developed or under development for exploiting 
them are examined. The author concludes that oil shale is the best 
near-term liquid energy source--considering oil at $15.00 per barrel 
versus $25.00 per barrel for coal liquid. Costs are competitive today; 
oil-shale economics are viable now. The time constraints for oil shale 
demand some positive government action, not happening now, but it 
needs to be. Commercialization of a major facility by 1985 is 
technically feasible. Occidental says it can be in production by 1983, 
but the author does not believe, with the technological problems and 
present yields, that they are going to construct a $500-million plant 
right now. To make a serious impact by 1995 (two million barrels a 
day) which is what is really needed, will require massive govern- 
ment and industry commitments. The cost of a commercial venture 
is in the range of $4.4 billion for a 350,000 bbl/day system, and five 
or six of these are needed to make a real impact. (MCW) 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 29622, 30483, 30775 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 30416 


30495 (CONF-7705119—, pp 105-107) Session VII: energy self- 
sufficiency 1990. Vesy, C. 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30496 (CONF-7810150—1) State-level electricity demand fore- 
casting model. Nguyen, H.D. (Oak Ridge National Lab., TN (USA)). 
Any Contract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF 
AOl. 

From Power review by the states; Dallas, TX, USA (10 Oct 
1978). 

This note briefly describes the Oak Ridge National Labora- 
tory (ORNL) state-level electricity demand (SLED) forecasting 
model developed for the Nuclear Regulatory Commission. Specifi- 
cally, the note presents (1) the special features of the model, (2) the 
methodology used to forecast electricity demand, and (3) forecasts 
of electricity demand and average price by sector for 15 states for 
1980, 1985, 1990. 
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30497 (NP—23667) Data on the development of the West 
German electric power industry in 1977. (Bundesministerium fuer 
Wirtschaft, Bonn-Duisdorf (Germany, F.R.)). Jun 1978. 69p. (In 
German). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

After a general review of the national and international 
energy situation in 1977 and some general remarks concerning the 
supply of the most important energy sources in the FRG, detailed 
figures of energy production, consumption, and trade are presented 
in tabular and graphical form comparisons with past years, back to 
1970 and even earlier, help to make trends clearer. 


30498 (NUREG—0247) Cooling systems addendum: capital and 
total generating cost studies. (United Engineers and Constructors, 
Inc., Philadelphia, PA (USA)). Mar 1978. Contract EY-76-C-02- 
2477. 161p. (COO—2477-11). Dep. NTIS, PC A08/MF AO1. 

These studies present the capital and total generating costs for 
alternate cooling systems designed for six power plants--1200 MWe 
(pressurized water reactor, boiling water reactor, high sulfur coal- 
fired, low sulfur coal-fired) plants and 800 MWe (low-sulfur coal- 
fired and high-sulfur coal-fired) plants. In these base-capital cost 
studies, ail of the plants are designed using mechanical-draft evapo- 
rate towers. Alternate cooling systems evaluated include: once- 
through, fan-assisted natural-draft towers, and natural-draft towers. 
These alternative cooling systems represent viable designs from both 
an economic and engineering standpoint. The estimated total base 
construction costs for the six plants incorporating the alternate 
cooling systems are summarized. Capital cost and fuel cost vary with 
each cooling system as compared to the base case; i.e., mechanical- 
draft evaporative towers. The once-through cooling systems have 
the lowest capital cost of the alternate systems evaluated. 


30499 Electrical load management: the British experience. Platts, 
J. (Electricity Council, London, England). JEEE Spectrum; 16: No. 
2, 39-42(Feb 1979). 

Two decades of successful load management techniques in 
Britain can serve as an example to others looking for ways of using 
energy more economically and improving the return on investment 
for utilities. Customers were found to choose load management on 
the basis of time-of-day pricing and the sale of energy storage 
equipment, such as storage radiators and storage fan heaters. These 
two factors enabled electric utilities to compete successfully with 
gas. Other devices include Electricaire space heating, floor-warming 
systems, and bulk-storage hot-water systems, all of which combine 
energy storage with off-peak energy consumption. 


30500 ABC: simplifying computer use in utilities. Rhodes, R.T. 
(Northern and Central Gas Corp., Toronto, Ontario). Public Util. 
Fortn.; 102: No. 13, 49-51(21 Dec 1978). 

The Northern and Central Gas Corporation, Toronto, 
Canada, has adopted, along with other utilities, a novel computer 
system called ABC, which lets managers give instructions to a 
computer using an ordinary sheet of accounting paper. It gets 
entered exactly as written, either on a terminal or keypunched in 
free form into cards. The ABC program makes the computer scan 
the entry, line by line, character by character, turn it into machine 
language, and immediately produce the desired report. No program- 
mer is necessary. It is possible to fix-up errors. Criteria are given on 
how the system works and its development is briefly described. The 
system is used for preparing, revising, and updating one-year by 
month and five year budgets, operating statements, income state- 
ments, cash flow and balance sheets, and for financial models. It is 
also used to make forecasts of customers, usage requirements, and 
supply for planning; ABC is used to balance up the various supplies 
and requirements and find the amount of curtailment needed for 
different rate classes. It can plan requirements for underground 
storage, LNG, and other peak-shaving sources. It is useful in prepar- 
ing the many schedules, consolidations, and extracts needed for 
regulatory purposes, and for rate hearing presentations. (MCW) 


30501 Taiwan energy plans emphasize electricity. Smil, V. 
Energy Int.; 15: No. 11, 49-51(Nov 1978). 

In spite of the erosion of its diplomatic status, Taiwan's 
economy is still developing rapidly. But with oil traditionally one of 
the country’s major energy sources, the government is encouraging 
development of electricity supply, and the first nuclear unit has 
come into service during 1978. 


30502 Electricity future: what can you believe. Starr, C. Aware; 
No. 98, 2-5(Nov 1978). 

Contradictory messages about energy supplies make it diffi- 
cult for the public to know what to believe, partly because near-term 
issues are frequently confused with long-term problems. Uncertainty 
prompted a great deal of speculation and scenario writing about oil 
depletion and the availability of uranium ore based on a limited 
number of facts, which led the utilities to emphasize the breeder 
reactor. The utility industry believes nuclear power plants have 
fewer environmental impacts than coal-fired plant and should be 
acknowledged as available and economic. The advantages of elec- 
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tricity for the end user will continue to increase demand. To meet 
this demand, the utilities need national energy policies that promote 
energy efficiency and support research and development of every 
available production option. The reasibility of using dilute energy 
sources to produce electricity remains costly and unproven so that 
large utility investments in these areas would drain capital, raise 
power costs, and require a long societal and technical lead time. 


30503 Electric energy: some major policy issues. Holden, M. Jr. 
Public Util. Fortn.; 102: No. 7, 17-21(28 Sep 1978). 

From Great Lakes Conference of Public Utilities Commis- 
sioners; White Sulphur Springs, WV (17 Jul 1978). 

Here a member of the relatively new Federal Energy Regula- 
tory Commission (created October 1, 1977)—which has important 
rate-making and financial transactions jurisdiction over electric utili- 
ties, as well as power-reliability responsibilities—discusses what he 
views as the chief issues and concerns with which that commission 
must wrestle in the coming months and years. He also gives indica- 
tions of his beliefs as to what the principal thrust of the commission’s 
policies should be. 


30504 Proposed amendments in cartel legislation for the power 
industry supplying line-bound power. Klaue, S. (Bundeskartellamt, 
Berlin (Germany, F.R.)). Z. Energiewirtsch.; No. 3, 214-219(Sep 
1978). (In German). 

On the whole, this new amendment brings about considerable 
improvement and will provide cartel authorities with better means 
for interference in case of misuse. 


30505 Electricity pricing policies for California. Devanney, J.; 
Enholm, B.; Witt, K. Sacramento, CA; California Energy Resources 
Conservation and Development Commission (1977). 262p. California 
Energy Resources Conservation and Development Commission, 
1111 Howe Ave., Sacramento, CA. 

There appear to be substantial opportunities for improving 
the pricing of electricity. The ERCDC “taff’s analysis indicates that 
the traditional rate forms are not adequate in the present context. 
Rapidly rising costs and increasing demand have produced the 
problems of seemingly constant rate increases for consumers and 
earnings instability for utilities. Present rate forms are not designed 
to contend with the new set of circumstances. Many states have re- 
examined electricity rates and in California, the legislature has 
passed lifeline legislation and instructed both the Public Utilities 
Commission and the ERCDC to examine alternatives to existing rate 
forms. This report represents the ERCDC staff response to the 
legislative mandate to undertake such an analysis. Following a brief 
introductory chapter, Chapter II defines the three primary functions 
(maintenance of the financial health of the utility, efficient resource 
allocation, and fair distribution of electricity costs) of electricity 
rates and discusses the need to balance the three functions in order to 
develop optimal pricing policies. Chapter III presents an overview 
of traditional pricing and discusses deficiencies of these practices. 
Chapter IV examines and evaluates alternatives to traditional prac- 
tices (time-of-use Pricing and marginal-cost pricing). Chapter V 
presents the report's findings and conclusions. 


30506 Annual survey of manufactures: fuels and electric energy 
consumed. Washington, DC; Dept. of Commerce (1976). 119p. (M— 
76(AS)-4.2). $1.65. 

The manufacturing industries in the United States consume a 
substantial portion of the coal, coke, fuel oil, natural gas, and electric 
energy produce in this country. These energy inputs are the primary 
sources for the heat and power used by the manufacturing sector to 
produce manufactured products. Data on this important aspect of 
the domestic economy have been collected and published by the 
Bureau of the Census for more than six decades. This report presents 
Statistics on quantities and costs of specified fuels used for heat and 
power, quantity and cost of electric energy purchased, and quantity 
of electric energy generated less sold by manufacturing plants in the 
United States (by state) during 1976. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 28874, 29939, 30453, 30719 


30507 (DOE/EIA—0171) Hydroelectric plant construction cost 
and annual production expenses, 1977: twenty-first annual supplement. 
(Department of Energy, Washington, DC (USA). Energy Informa- 
tion Administration). Dec 1978. 153p. Dep. NTIS, PC A08/MF 
AOl. 

This is the Twenty-First Annual Supplement to the initial 
publication S-130, Hydroelectric Plant Construction Cost and 
Annual Production Expenses. This supplement presents detailed data 
for 1977 on plant investment, annual production expenses, and 
related information for 436 selected major hydroelectric plants. Of 
these, 430 are in the contiguous U.S., three in Alaska, and three in 
Puerto Rico. The initial publication covered 1953—1956. A total of 
1,145 hydroelectric plants owned and operated by electric utilities in 
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the U.S. produced 220.4 billion kWh during calendar year 1977, or 
10.4% of the total electric utility net generation of 2,124.1 billion 
kWh for that year. The installed capacity for these conventional and 
pumped-storage hydroelectric plants at the end of 1977 was 68,305 
MW, 12% of the total electrical-utility-generating capacity of 
557,012 MW. The total number of hydroelectric plants had de- 
creased during the past ten years as older, small and generally less- 
efficient plants have been taken out of service in greater numbers 
than new installations have been constructed. However, installed 
capacity has increased 42% during that period, while net generation 
has decreased -0.3%. The decrease in 1977 in power production 
reflects the effects of the drought in California, Washington, and 
Oregon. The hydroelectric production in these states dropped 31.3% 
in 1977. 


30508 (EPRI-EA—958) Generation system reliabilty analysis 
for future cost/benefit studies. Final report. Albrecht, P.F.; Garver, 
L.L.; Vierath, D.R.; Ward, O.S. (General Electric Co., Schenectady, 
NY (USA). Electric Utility Systems Engineering Dept.). Jan 1979. 
290p. Electric Power Research Inst., Palo Alto, CA.. 

What is the economic effect if electric utility customers do 
not have reliable electric service. This project focuses on the benefits 
that will be lost as the reliability of electric service deteriorates. The 
frequency and duration of utility emergency operating procedures 
are related to the loss of load probability (LOLP) criterion used in 
the planning of generation additions. These emergency procedures 
include receiving help over interconnections, voltage reductions, 
appeals to industrial and residential customers for reduced usage, and 
ultimately, involuntary load interruptions. The major emphasis of 
this report is on the development of a new procedure for calculating 
the frequency and duration of occurrences when energy procedures 
are implemented. To illustrate how this new calculation procedure 
relates to the entire cost/benefit approach, an example is included in 
the report. This example shows how the customer cost of electricity 
(c/kWh) and the loss of benefits due to inadequate service (c/kWh) 
are related to LOLP, and how an optimum range of LOLP may be 
chosen. The ultimate objective of this cost/benefit analysis is to 
determine the optimum level of reliability of combining customer 
costs and customer loss-of-beneifts. This report takes the state of the 
art one step closer to providing a more complete cost/benefit 
calculation for generation reserve planning. 


30509 (TID—29087) Monthly staff report on cost and quality of 
fuels for electric utility plants for September 1977. (Federal Energy 
Regulatory Commission, Washington, DC (USA). Office of Electric 
Power Regulation). Feb 1978. 62p. Dep. NTIS, PC A04/MF AO1. 

Electric-generating plants with a total combined capacity of 
25 MW or greater purchased fossil fuels equivalent to 1.62 quadril- 
lion Btu's in September, of which 98.4% was for steam-electric 
generation. Measured by their total heat content, fossil-fuel pur- 
chases for steam-electric generation were down 0.7% from last 
month and up 11.5% from September 1976. Deliveries of coal 
totaled 45.9 million tons, an increase of 5.0 million tons above 
shipments made during September 1976. Oil purchases from steam- 
electric generation reached 47.4 million barrels this month, an in- 
crease of 5.8 million barrels over shipments made in September of 
last year. Gas deliveries to steam-electric units totaled 308.6 billion 
cubic feet (Bcf), up 11.2% from last year’s level. The abnormally 
high gas deliveries in August 1977 and September 1977, as compared 
to the same months in 1976, were due primarily to increased 
consumption in the Sunbelt States ranging from Mississippi, Louisi- 
ana, and Texas to Nevada and California. In September, the price of 
coal averaged 98 cent per million Btu, a rise of 12.8% over the 
average price of a year ago. The average price of all oil delivered to 
steam plants was 220.9 cent per million Btu, an increase of 13.7% 
compared to September 1976. Steam gas prices averaged 138.4 cent 
per million Btu, a jump of 26.1% over its September 1976 level. 
Tabulation highlights the relative changes in deliveries and prices of 
fossil fuels for steam-electric generation for September 1976 and 
September 1977. 


30510 Victoria's brown coal power project takes shape. Scott, 
W.E. Energy Int.; 15: No. 11, 41-44(Nov 1978). 

With abundant reserves of high-grade, easily recoverable 
brown coal in the state, Victoria's State Electricity Commission has 
embarked on Australia’s largest energy project since the end of the 
Snowy Mountains project. A 4000-MW generating plant is being 
built on the edge of the Loy Yang mine to supply southeast Australia 
into the early years of the next century. 


30511 Estimation of a vintage-capital model for electricity gener- 
ating. Wills, H.R. (London School of Economics, London, Eng- 
land). Rev. Econ. Stud.; 45/3: No. 141, 495-510(Oct 1978). 

A slightly different way of looking at the traditional model of 
production applies an hedonic approach to vintage capital in order 
to resolve and clarify various problems of the traditional model in 
describing capital goods. In particular, for processes making produc- 
tion constraint is the hedonic price function. Such constraints in- 
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volve economic as well as technical factors that may make them 
unstable. Preliminary analysis of the price function for the U.S. 
steam-electric generating industry indicates poor substitution oppor- 
tunities at the plant level between equipment, fuel, and labor. Econo- 
mies of scale in capital costs, using a non-substitution model, are 
found to be small with respect to plant size, while economies of fuel 
are large in respect to unit size and economies of scale in labor are 
substantial for all plant sizes. All the observed improvement in fuel 
efficiency appears to be due to economies of scale. The number of 
men required to operate a plant of given size, conversely, has 
declined steadily. The hedonic price index based on the price func- 
tion indicates that existing conventional price indices have grossly 
overestimated the increase in the price of capital equipment as a 
result of failing to make adequate allowance for quality change. 16 
references. 


30512 Protection of individuals against the planning of large 
power plant Art 2, 19, 20 GG; sections 1 ff. BBauG; sections 1, 3 ff. 
BiImSchG: ‘Spandau forest judgment’. Z. Energiewirtsch.; No. 3, 245- 
255(Sep 1978). (In German). 

The appeal of BEWAG against the judgment of the Berlin 
administrative court (judgment against an extension of the coal-fired 
Oberhavel power plant in the Spandau forest) has been dismissed by 
the Berlin higher administrative court (natural reserve, recreation 
area). The main reasons for decision are given in full. 


30513 Topical problems of the German electric power industry. 
Boeck, H. (Stadtwerke Hannover A.G. (Germany, F.R.)); Worm, N. 
(Hannover-Braunschweigische Stromversorgungs-A.G., Hannover 
(Germany, F.R.)); Brohmeyer, M. (Schleswig-Holsteinische Strom- 
versorgungs A.G., Rendsburg (Germany, F.R.). Abt. Anwendung- 
stechnik und Beratung); Deuster, G. (Energieversorgung Oberhau- 
sen A.G. (Germany, F.R.)); Heitzer, H.; Holzer, J. (Bayernwerk 
A.G., Muenchen (Germany, F.R.)); Deparade, K. (Verband der 
Energie-Abnehmer e.V., Hannover (Germany, F.R.)); Marnet, C. 
(Stadtwerke Duesseldorf A.G. (Germany, F.R.)); Oberlack, H.W. 
(Hamburgische Electricitaets-Werke A.G. (Germany, F.R.)); Segatz, 
U. (Preussische Elektrizitaets-A.G. (Preussenelektra), Hannover 
(Germany, F.R.). Elektrizitaetswirtschaft; 77: No. 13, 425-446(Jun 
1978). (In German). 

From VDEW members’ meeting; Frankfurt am Main, Ger- 
many, F.R. (15 DEW 1978). 

On the occasion of the general meeting of the VDE high- 
ranking personalities of the German Power Supply Industry were 
interviewed on current affairs. The following subjects were dis- 
cussed: (1) problems involved in energy policy; (2) energy problems 
due to newly formed regions; (3) utilization of electric power in 
agriculture; (4) development prospects of district heating; (5) prob- 
lems of power generation far from coal districts; (6) rationalization in 
the commercial sector; (7) opportunities and limits of industrial 
combined heat and power generation; (8) environmental protection 
and electric power supply; (9) possible utilization of imported coal; 
and (10). assuring the primary energy basis for electric power 
supply. 


30514 Energy Conversion Alternatives Study. Shure, L. (NASA/ 
Lewis Research Center, Cleveland, OH). pp 83-104 of Proceedings 
of a symposium on implications of energy conservation and supply 
alternatives. East Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Mr. Shure discusses the Energy Conversion Alternatives 
Study (ECAS) that dealt with future fossil-fired base-load utility 
options. This study provides an evaluation and comparison of ad- 
vanced fossil-fired central-statioa power plants under common 
ground rules and constraints to a comparable level of detail. All the 
systems were studied by advocates before two different levels of 
detail with various assumptions. The problem that this engendered to 
the government in trying to develop an R and D investment strategy 
was the conflicting claims. This situation tended to display each 
option as lower in cost, lower in emissions, lower in waste, and 
higher in performance. The problem addressed by ECAS took these 
various advocates’ positions and put them on a common basis to 
provide a data base from which the government could derive a 
rational investment strategy for and of utility power generation for 
the future. The scope of the ECAS study included: ten advanced 
energy-conversion systems studied; coal or coal-derived fuels; cen- 
tral-station utility power plants; emphasis on base-load service; and 
focus on the power plant. Ten energy conversion systems were 
considered with coal or coal-derived fuels. In all cases, an overall 
efficiency was determined from coal pile to bus bar”. In the case of 
a coal-derived fuel, the processing penalty or inefficiency was deter- 
mined to establish the overall plant efficiency. The emphasis was on 
base-load service, not peaking or intermediate, and the focus was on 
the total power plant, not a cycle. The advanced systems are: 
advanced steam; .open-cycle gas turbine; closed-cycle gas 
turbine;open-cycle mangetohydrodynamic (MHD); closed-cycle 
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MHD; liquid-metal MHD; supercritical carbon dioxide; liquid-metal 
rankine; and combined cycle (gas turbine and steam). (MCW) 


30515 Modeling of the energy production and conversion sectors. 
Babusiaux, D.; Offant, P.; Valais, M. (Institut Francais de Petrole). 
Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 33: No. 2, 177-190(1978). 
(In French with English abstract). 

A model developed by Institut Francais du Petrole (IFP) 
with the help of Electricite de France (EDF) that represents all 
energy production and conversion sectors in France is described 
here. The goal of this dynamic linear model is to determine the 
investment programs (electric power plants, conversion units in 
refineries) which would meet the energy needs at the lowest possible 
cost. 


30516 Reviewing the rate design study. New York, NY; National 
Economic Research Associates, Inc. (1978). 74p. (NP—22570). 
EPRI, P.O. Box 10412, Palo Alto, CA 94303. 

The overall purpose of this paper is to review NERA’s 
reports on Topic 1.3, A Framework for Marginal Cost-Based Time- 
Differentiated Pricing in the United States (EAPA 4: 2585); Topic 4, 
How to Quantify Marginal Costs (EAPA 4: 2598); and Topic 5, 
Rate-making (EAPA 4: 2603); and to synthesize our position on 
these three subjects. NERA first reviews its interactions with EPRI 
and summarizes the ways in which the events of the past two years 
have sharpened their a on how others view the issues 
surrounding rate revision. The techniques of quantification are dis- 
cussed and NERA says that their marginal costing methodology is 
grounded in the techniques used by system planners in evaluating 
alternatives in order to develop a system that minimizes total cost. 
Following a discussion on rate formulation, the most common objec- 
tions to marginal cost-based rates that NERA has encountered are 
listed and their responses are given. These include marginal cost- 
based rates are unfair; marginal costs cannot be quantified precisely 
enough to serve as a basis for rates (because of the admittedly rather 
large element of judgment required in making many of the cost 
determinations); regulatory commissions will seize upon the revenue 
gap adjustment to manipulate rates in politically popular, even if 
economically contraindicated, ways; the theory of second-best em- 
phatically shows that moving electricity prices toward marginal cost 
will not necessarily improve resource allocation. Section III reviews 
marginal costing. The companies examined were Vepco, The 
Dayton Power and Light Company, the Portland General Electric 
Company, and TVA. Section IV reviews rate (revenue gap, shifting 
peak, comparison of rates, and interplay with the Topic 5 Task 
Force). 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 30361, 30388, 30431, 30432, 
30446, 30451, 30456, 30618, 30648 


30517 (DOE/EIA—0103/16) Recent energy consumption trends 
in European economic community countries. Rodekohr, M. (Depart- 
ment of Energy, Washington, DC (USA). Energy Information Ad- 
ministration). Jan 1979. 56p. Dep. NTIS, PC A04/MF AO1. 

The purpose of this paper is to provide a descriptive analysis 
of EEC energy consumption and production in the pre- and post- 
embargo period from 1973 to 1976. Primarily aggregate EEC data is 
presented, however, some individual country data is shown to high- 
light some of the more important trends. This analysis shows sec- 
toral consumption along with the appropriate measure of economic 
activity and other important indicators of energy consumption. 
From 1973 to 1975, net imports to the EEC declined by 140 metric 
tons of oil equivalent (MTOE) of which 75 MTOE was due to a 
decline in total energy requirements (TER) and the remaining 65 
MTOE was due to an increase in indigenous production. The trends 
in TER are illustrated in a figure and table, where the sectoral 
consumption levels are shown. 


30518 (LBL—7896(Pt.6)) Energy conservation: policy issues and 
end-use scenarios of savings potential. Part 6. End-use energy conser- 
vation data base and scenarios. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1978. Contract W-7405-ENG-48. 
398p. Dep. NTIS, PC A17/MF AOl1. 

End-use energy conservation scenarios discussed show the 
combined effect on energy consumption of implementing a number 
of conservation measures. The scenarios serve two overall purposes. 
First, they provide a contrast of a series of nonconservation cases 
based on assumption of growth rate and appliance saturation with 
conservation cases based on similar assumptions. Second, they pro- 
vide detailed data and documentation for the savings potential for 
each conservation measure, the stock affected, and the calculation of 
total energy savings. Included are conservation measures of both a 
behavioral nature and technological nature. Quantitative estimates of 
energy consumption and conservation potential in the major residen- 
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tial and commercial end uses, transportation modes, and industrial 
subsectors have been made. For each measure and for the total 
scenario, a base case and a conservation case were computed. The 
subsectors for which the scenarios are constructed are: residential 
(electric and gas applicances); commercial end uses (heating, cool- 
ing, water heating, lighting); building types retail-wholesale, office, 
auto-repair, education services, health services, hotel-motel); trans- 
portation (auto, truck, van, airplane, bus, railway, motorcycle); 
freight (truck, rail, air); and industrial subsectors (17 industries). 
(MCW) 


30519 (ORNL—5506) Energy intensity and related parameters 
of selected transportation modes: passenger movements. Rose, A.B. 
(Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W-7405- 
ENG-26. 177p. Dep. NTIS, PC A09/MF AOl. 

A study was undertaken aimed at determining the causes of 
the divergences among published energy-intensity values and at 
preparing a set of consistent values. This volume presents the find- 
ings in relation to the passenger-transportation modes. After a brief 
overview of the important factors to be considered and the potential 
pitfalls facing users and analysts of energy-intensity values, a chapter 
is devoted to each of the major means of passenger transportation: 
air, automobile, bus, and rail. In each of these chapters, after a 
critique of the available data sources, a consistent time series of 
operational data and energy-intensity values is presented for the 
major sectors of each mode. Engineering simulations and data analy- 
sis are also carried out, quantifying the principal determinants of 
modal energy use to facilitate modification of current energy-intensi- 
ty values to reflect changing operational and hardware-related pa- 
rameters. Finally, matrices giving the great-circle distances and 
modal-circuity ratios among the 50 largest standard metropolitan 
statistical areas are included to facilitate intermodal comparisons. 


30520 (TID—29025/1) Energy-intensive industry for Alaska. 
Volume I. Alaskan cost factors, market factors, survey of energy- 
intensive industries. Final report. Swift, W.H.; Clement, M.; Baker, 
E.G.; Elliot, D.C.; Jacobsen, J.J.; Powers, T.B.; Rohrmann, C.A.; 
Schiefelbein, G.L. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Sep 1978. Contract EY-77-C-06-1002-001. 267p. Dep. NTIS, 
PC Al2/MF AO1. 

This volume covers the Alaskan and product market factors 
influencing industry locations in the state and provides a survey of 
the most energy-intensive industries. Battelle analyzed the factors 
external to Alaska that would influence development and the cost of 
energy and labor in Alaska. This volume covers the industries likely 
to be drawn to Alaska because of its energy resources and analyzes 
these in terms of: (1) cost of using Alaska energy resources in Alaska 
as apposed to the Lower 48; (2) skill-adjusted wage and salary 
differentials between relevant Alaskan areas and the Lower 48; and 
(3) basic plant and equipment and other operating-cost differentials 
between relevant Alaskan areas and the Lower 48. This report also 
develops an understanding of the likely level at which development 
might take place and its timing. Industries that will tend to locate in 
Alaska as a result of energy considerations are listed, in order of 
merit: lime, aluminum, portland cement, methanol, carbon black, 
ammonia, and chlorine industries. (MCW) 


30521 (TID—29025/2) Energy-intensive industry for Alaska. 
Volume II. Case analysis. Final report. Miller, K. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Sep 1978. Contract EY-77- 
C-06-1002-001. 107p. Dep. NTIS, PC A06/MF AO1. 

Volume I of Energy Intensive Industry for Alaska’’ evaluat- 
ed a number of energy industries that might be attracted to the state 
as a consequence of the availability of its large and diversified 
sources of primary energy. For a number of economic reasons, it 
was concluded that the availability of energy resources per se would 
not be sufficient to overcome the higher capital, operating, and 
marketing costs for a world-scale primary industry located in the 
state. However, it was also concluded that of all industries examined, 
the primary aluminum metal industry (the most energy-intensive) 
appeared to be the most likely to succeed in Alaska, assuming the 
future availability of a large block of low-cost hydropower. It was 
further concluded that, due to the trends in the domestic and 
worldwide aluminum industry and markets and the potential implica- 
tions, a large electroprocess industry would have to interphase with 
Alaska’s electric-power-supply planning; so, a more detailed analysis 
of that industry's potential was warranted. Thus, Volume II exam- 
ines the aluminum industry in detail as a model locational analysis of 
an industry along with the environmental, economic, and electric- 
power implications. 


30522 (TID—29025/3) Energy-intensive industry for Alaska. 
Volume III. Background data. Miller, K. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Sep 1978. Contract EY-77-C-06-1002- 
001. 320p. Dep. NTIS, PC Al4/MF AOl1. 

This volume summarizes background data on evaluating 
energy-intensive industry for Alaska covering objectives, available 
infrastructure, and possible future economic growth. Volume I 
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covers the subjects: Alaskan Cost Factors, Market Factors, and 
Survey of Energy-Intensive Industry. Volume II covers the subjects: 
Primary Aluminum as a Case Study, Social and Economic Impacts, 
and State Management Options. Volume III closes with catalogs of 
energy, mineral, and renewable natural resources on which industrial 
development may be based. (MCW) 


30523 International energy perspectives. Meier, A. (Univ. of 
California, Berkeley). pp 4-14 of Proceedings of a symposium on 
implications of energy conservation and supply alternatives. East 
Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

The patterns of global energy use and estimates of future use 
for both the underdeveloped and developed countries are discussed. 
The author then discusses how either type of country uses energy, 
the problems faced, and how these problems may affect the United 
States. Some aspects of energy use in less-developed countries to 
challenge chemists and technologists are pointed out. (MCW) 


30524 Engines and energy: future trends. Agnew, W.G. (General 
Motors Research Lab., Warren, MI). pp 171-216 of Proceedings of a 
symposium on implications of energy conservation and supply alter- 
natives. East Brunswick, NJ; Science Applications, Inc. (1978). 

From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Dr. Agnew points out that in the near-term (to about 1990), 
new energy sources such as synthetic fuels cannot make substantial 
contributions. In the long term (2000 and beyond), when petroleum 
resources will be short, we will have to convert to synthetic fuels 
derived from tar sands, shales, or coal. The transportation sector 
consumes 26% of all U.S. energy and 55% of the petroleum supply. 
The automotive industry is conducting power-plant R and D pro- 
grams involving near-term modifications to the conventional spark- 
ignition gasoline engine, as well as research on alternates to the 
conventional spark-ignition engine for the long-term situation. Dr. 
Agnew sees improved conventional engines, light-duty diesel en- 
gines, and stratified-charge engines as feasible in 1978 to 1985; gas- 
turbine engines, electric battery-powered vehicles, and methanol- 
fueled engines for 1985 to 2000; and hydrogen-fueled engines and 
fuel cells for 2000 and beyond. Each system is briefly discussed. A 
lengthy roundtable discussion followed. (MCW) 


30525 Industrial energy dilemma. Klein, H. pp 258-266 of Pro- 

ceedings of a symposium on implications of energy conservation and 

supply alternatives. East Brunswick, NJ; Science Applications, Inc. 
8). 


From Symposium on implications of energy conservation and 
supply alternatives; Colorado Spring, CO, USA (30 Jan 1978). 

Mr. Klein feels that our energy problem is the result of 20 
years of ill-conceived price controls and subsidies, which caused 
consumers to under-value energy in their everyday decisions. Had 
the free market been permitted to work, he states, we would current- 
ly have adequate supplies with individual sources allocated to their 
most logical applications; and the efficiency of utilization would 
reflect the true value of our energy sources. Furthermore, the total 
price paid for energy by consumers, in bills plus taxes, would be 
substantially less. The New ‘National Energy Act” proposes even 
greater intervention, he says, and could institutionalize the problem 
by creating a massive bureaucracy to deal with it. However, he is 
less concerned about energy shortages than he is about the resulting 
intrusions in individual choice. Mr. Klein concludes that: "As con- 
sumers and voters, we should try to limit government's potential to 
punish or reward companies with punitive taxes, regulations, subsi- 
dies, etc. Consumers are best served in a free market where the 
success or failure of an enterprise is determined solely by consumer 
acceptance. We do not need great scientific discoveries to solve our 
energy problem. There are dozens of alternate energy sources and 
conservation techniques which show promise of becoming economi- 
cally attractive. The innovations of hundreds-of-thousands of moti- 
vated individuals, working in areas of their own expertise, will 
provide the solutions. We must resist the experts, the advocates, and 
the promoters who want their ideas subsidized and all other disquali- 
fied.” (MCW) 


30526 Energiebedarf und Energiebedarfsforschung. (Energy 
demand and energy demand research). von Ehrenstein, D.; Wichert, 
J.; Dickler, R.A. (comps.). Villingen-Schwenningen, Germany, F.R.; 
Neckar-Verl. (1977). 430p. (In German). 

After an introductory summary of its results, the papers of the 
1977 meeting are presented in this volume. The subjects discussed 
are mostly prognoses on economic development and energy demand, 
especially the developments in West Germany. A number of models 
and projection techniques for an optimisation of energy supply are 
described, and the statements derived on this basis are discussed. 
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UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 30472 


pened (CONF-7705119—) Proceedings of the symposium on 
(Hawaii, County of, Hilo (USA). 1977. 114p. Hawaii 
cuenle Bldg., Hilo, HI, $5.00. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 
The Proceedings of the Symposium on Energy includes texts 
of the various discussions on geothermal, solar, ocean thermal 
energy conversion, wind, and biomass energy conversion; the eco- 
nomic, environmental and sociological impacts of alternate energy 
sources; and the possibility of attaining energy self-sufficiency for 
the island of Hawaii. Thirty-eight individual discussions are title 
listed. 


30528 eS ae Pp 1-2) Issue is energy. Matayoshi, 
H.T. (Hawaii County, Hilo). 1 


From Symposium on ia Hilo, HI, USA (18 May 1977). 


30529 (CONF-7705119—, pp 3-8) Overview of symposium. 
Shupe, J.W. (Univ. of Hawaii, Manoa). 1977. 
From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30530 (CONF-7705119—, pp 84-85) Session VI: the economic, 
environmental and sociological impact of alternate energy sources. 
Diamond, V.H. 1977. 


From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30531 (CONF-7705119—, pp 86-88) Session VI: the economic, 


environmental and sociological impact of alternate energy sources. 
Fuke, S. 1977. 


From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30532 (CONF-7705119—, pp 89-90) Session VI: the economic, 
environmental and sociological impact of alternate energy sources. 
Hahn, Y. (Univ. of Hawaii, Hilo). 1977. 


From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30533 (CONF-7705119—, pp 102-104) Session VII: energy self- 
sufficiency 1990. Pelletier, J.A. 1977. 


From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30534 (CONF-7705119—, pp 110-111) Session VII: energy self- 
sufficiency 1990, Du Val, R. 1977. 


From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30535 (LBL—6877, pp 53-55) Appropriate energy technology. 
Case, C.W.; Clark, H.R.; Greene, B.A.; Lucarelli, F.B. 1977. 

In Energy and Environment Division annual report 1977. 

During the summer of 1977 the Director of the DOE/ERDA 
Division of Buildings and Community Systems commissioned the 
DOE/ERDA San Francisco Operations Office (SAN) to establish a 
pilot program for appropriate energy technology grants. The pro- 
gram is designed for individuals, small businesses, state and local 
agencies, local non-profit groups, and Indian tribes residing in Feder- 
al Region IX, which includes Arizona, California, Nevada, Hawaii, 
and the Pacific Trust Territories: DOE/ERDA set aside $500,000 
exclusive of operating costs, to be distributed in small grants of 
around $10,000, although grants can be for as much as $50,000. 
These grants will be for small scale energy innovations and demon- 
Stration projects which fall within the guidelines of appropriate 
energy technology. These guidelines encourage projects which make 
the best use of available renewable energy resources, are labor 
intensive, utilize locally available materials, emphasize decentralized 
technologies, are environmentally sound, and increase community 
energy self-reliance. Activities are sumarized. 


30536 (NP—23610) New sources of energy. Annual report 1977. 
ae Juelich G.m.b.H. (Germany, F.R.). Project 
nen for mg | — (PLE)). 1977. 309p. (In English 
erman). Dep. NTIS (US Sales Only), PC A1l4/MF AOI1. 
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The main objectives within the policy of the Federal Govern- 
ment Program for Energy Research and Technologies 1977—1980 
can be summarized as follows: guaranteeing the continuity of energy 
supply in the medium to long term in the Federal Republic at 
economically favorable costs considering the requirements necessary 
for the protection of the environment and population. The financial 
support is effected under the general headings of Development of 
Energy Resources, Energy Conservation, and Efficient Use of 
Energy. An additional aspect of the support policy is the develop- 
ment of technologies that are of importance for other countries, 
specifically for the developing countries. By the end of 1977, the 
Project Management for Energy Research has processed approxi- 
mately 1410 projects. In Subprogram 3, New Sources of Energy, 
information on the objective, work program, relation to other pro- 
jects, and status are given for 43 thermal utilization projects on solar 
energy; 16 on electrical utilization (solar power plants); and 10 
supplementary measure projects utilizing solar energy. Projects of 
other non-nuclear and non-fossil sources of energy include 10 pro- 
jects on wind energy and 10 projects on geothermal energy. Four 
special sources of energy projects deal with municipal and industrial 
waste fuels and a system study on wave energy utilization is includ- 
ed. (MCW) 


30537 Energy and conservation of renewable resources: a state- 
ment by the Soil Conservation Society of America. Ankeny, IA; Soil 
Conservation Society of America (1978). 12p. (NP—23612). 

The Soil Conservation Society of America provides strong 
leadership in creating public understanding of a reasonable and 
productive use of our national resources for food, clothing, and 
shelter and at the same time maintain and improve our environment. 
An integrated approach must be taken to supplying our energy needs 
by using as many forms of energy as are technologically and 
economically feasible, but which do not represent a serious threat to 
our environment. This statement emphasizes the important implica- 
tions of present and future sources of energy in agriculture, forestry, 
recreation, fish and wildlife, and urban land use. It points out the 
vital need for abundant supplies of energy to maintain our produc- 
tion capability for food and fiber. It also suggests some ways in 
which greater energy conservation can be achieved in food and fiber 
production. (MCW) 


30538 Texas energy development fund. Volume I. Perspectives 
for RD and D. Austin, TX; Texas Energy Advisory Council (1977). 
57p. (T—77-008). Texas Energy Advisory Council, 7703 N. Lamar, 
Austin, TX 78752. 

The Texas Energy Development Act of 1977 created the 
Energy Development Fund to support research in and development 
of solar, geothermal, lignite, biomass, wind, conservation, and other 
alternate abundant energy resource technologies. The Act requires 
that a plan be promulgated for purposes of administering the fund. 
The Plan developed for purposes of the Act consists of two volumes. 
The first volume provides an overview of the outlook to the year 
2000 from conventional sources of energy in Texas, primarily oil and 
gas, and further, describes the prospects from developing energy 
technologies. Legal, technological, economic, and institutional prob- 
lems impeding the development of each of the developing technol- 
ogies are identified, and the rationale for project solicitation implied 
from this overview is described. Volume II describes the procedures 
for administering the Fund: submission and solicitation of proposals, 
evaluation and selection of proposals by an impartial group of 
technical experts, the disbursement of contracted funds, project cost 
accounting, project reporting requirements, and dissemination of 
results. 


30539 Renewable energy resources: a guide to the bureaucracy. 
Rattray, D.B. Ottawa, Canada; Department of Energy, Mines and 
Resources (1977). 21p. (NP—23618). 

The booklet serves as a guide for individuals wishing to seek 
federal financial help in projects related to renewable energy tech- 
nologies (certain provincial government agencies dealing with re- 
newable energy are also listed). There are 3 broad programs that can 
provide financial help to an individual. The first covers all research 
and development activities. An individual or a group of individuals 
can under certain conditions, participate in any one of several 
government programs aimed at creating new information and devel- 
oping new technologies in the area of renewable energy resources. 
The second is directed towards helping the business community, and 
stimulating Canadian industry. The third provides, through job 
creation programs, funds for information and demonstration projects 
of a labor intensive nature. Implementation procedures to participate 
in these programs are discussed in detail. (MCW) 


SOLAR 


REFER ALSO TO CITATION(S) 29582, 29586, 29587, 29588, 
29589, 29590, 29594, 29622, 29667, 30436 
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30540 (BNL—24445) Internalizing the externalities of solar 
technology: Methodologies for incorporating externalities in the as- 
sessment of policy options and technology assessments of solar energy 
initiatives and R and D programs using Brookhaven models. Marcuse, 
W. (Brookhaver National Lab., Upton, NY (USA)). May 1978. 
Contract EY-76-C-02-0016. 84p. (CONF-7806121—2). Dep. NTIS, 
PC A05/MF AO1. 

From Economic measurement of energy related environmen- 
tal damages; Golden, CO, USA (21 Jan 1978). 

Internalizing the costs for implementing solar energy may 
never be, the author says. In the meantime, budget allocation deci- 
sions must be made. It is the purpose of this paper to identify 
capabilities currently in existence at BNL that help to provide 
answers to the value of increasing the contribution of solar energy. 
This paper presents several alternative approaches. BNL models that 
are useful for the economic measurement of energy related environ- 
mental damage are NEDS/REPS1 NEDS/REPS; ESNS; PRESTO; 
and optimization models (M-RESOM, BECOM, SOGEPH, 
BESOM, DESOM/TESOM/MARICAL). The approaches suggest- 
ed would be much more useful if they were evaluated by certain 
criteria. This is the goal of most systems research on internalizing 
externalities. The methods described provide quantitative measures 
for the following criteria, although no single method provides all of 
them: the residuals produced with and without solar; the impact of 
residuals on life, property, ecosystems, and ambience; the intergener- 
ational effects; the effect of oil imports on security; the depletion of 
non-renewable resources; the quantification (as far as possible) of 
externalities; and the appropriate level of aggregration. In most cases 
in this paper, examples are given. The most common criteria is that 
the energy demands must be driven by an economic model that in 
turn is driven by an energy model that produces the energy prices 
and the fuel mix. Solar technology implementation is particularly 
dependent on relative prices, economic activity, and energy demand. 
(MCW) 


30541 (HCP/U6308—01) Citizens’ Solar Program: state reports 
on barriers and strategies to renewable energy development. (Solar 
Action, Inc., Washington, DC (USA)). Oct 1978. Contract EU-78- 
G-01-6308. 684p. Dep. NTIS, PC A99/MF AOl. 

Solar Action, the national Sun Day organization, in an effort 
to focus the energy generated by Sun Day, May 3, 1978, conducted 
serious form where citizens and solar activists could systematically 
develop their analysis as to the status of solar at home and in the 
nation. The reports from each state grew out of this process. The 51 
state solar reports in this publication provide an overview of the 
current status of solar power in the United States as seen through the 
eyes of the most ardent promoters of this emerging energy source. 
Financial impediments, tax complexities, hidden fuel subsidies, li- 
censing intricacies, educational deficiencies, governmental barriers at 
all levels, capital shortages, and cultural biases are a few of the 
subject areas discussed. The 51 state solar working groups identified 
about 120 barriers to the development of solar energy in the United 
States. Ten major groups identified and discussed are educational, 
financial, marketing, legal, utility, regulatory, technological, policy 
and social barriers, and barriers due to problems within the solar 
industry or among solar groups. (MCW) 


30542 Solar grants, spot training and jobs. Owen, W. Worklife; 
4: No. 1, 8-15(Jan 1979). 

The Department of Labor (DOL), acting on the impetus of 
Sun Day supporters, has established grants to train unemployed 
persons to install solar equipment in 10 Solar Utilization/Economic 
Development and Employment (SUEDE) demonstration projects. 
Local and state agencies are involved in the demonstration through 
the Comprehensive Employment and Training Act (CETA) pro- 
gram. The demonstration projects will include solar "window" and 
“bread boxes,” direct solar gain glazing, and attached solar green- 
houses with the expectation that successful demonstration will stimu- 
late the solar equipment industry. The prime sponsor, funding level, 
and a program description are given for 15 selected grants. (DCK) 


GEOTHERMAL 


REFER ALSO TO CITATION(S) 29748, 29797, 29798, 29799, 
29800, 29801, 29803, 29812, 29813 


30543 (CONF-7705119—, pp 93-94) Session VI: the economic, 
environmental and sociological impact of alternate energy sources. 
Siegel, S. (Univ. of Hawaii, Manoa). 1977. 

From Symposium on energy; Hilo, HI, USA (18 May 1977). 


OTHER 
REFER ALSO TO CITATION(S) 30565, 30590 
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30544 (NP—23604(Vol.A)) Liquid fuels from renewable 
reources: feasibility study. Volume A. Demand studies. (InterGroup 
Consulting Economists Ltd., Winnipeg, Manitoba (Canada)). Mar 
1978. 268p. Dep. NTIS (US Sales Only), PC A12/MF AO1. 

The first chapter outlines the unique features of the liquid 
fuels market within the overall energy scene, the problems created 
by anticipated petroleum shortages and price escalation during 1985 
to 2025 time period, and general policy options available to meet 
these problems. The next chapter contains an overview of alcohol 
fuel versatility and reviews the international options for new liquid 
fuels. In other areas of this study, the reasons why alcohols represent 
the only significant liquid fuel that might be produced from Canada’s 
renewable resources are outlined. The third chapter outlines poten- 
tial end uses for alcohol fuels and estimates the values that alcohols 
could command in such uses. The chapter concludes with an exami- 
nation of the potential demand for alcohols from renewable re- 
sources at different prices by region in Canada from 1985 until the 
year 2025. Additional, extensive evaluations are made in the appendi- 
ces entiled: Overview of General Alcohol Fuel and Chemical Prop- 
erties—Comparisons with Petroleum Liquids; Overview of Fuel and 
Engine Trends—Implications for Refinery Practices; Alcohol-Gaso- 
line Blends—Applications in ICE's; Alcohol-Diesel Fuel Blends— 
Appliations in ICE’s; End Uses of Methanol as an Alternate Fuel 
from Non-Petroleum Sources—Estimated Cost of Emulsifying 
System in New Cars; Straight Alcohol Fuel Applications—Trans- 
portation Sector; Alcohol Applications in Boilers, Furnaces, Process 
Heating; Alcohol Applications in Gas Turbines; Alcohol Use in Fuel 
Cells; Other Alcohol End Uses; Alcohol Distribution and Storage; 
and Illustrative Transport Sector Options for Alcohol Fuel Use. 
(MCW) 


30545 (NP—23604(Vol.B)) Liquid fuels from renewable re- 
sources: feasibility study. Volume B. Conversion studies. (InterGroup 
Consulting Economists Ltd., Winnipeg, Manitoba (Canada)). Mar 
1978. 162p. Dep. NTIS (US Sales Only), PC A08/MF AO1. 

Volume B reviews the major conversion routes that can be 
taken to produce liquid fuels (synthetic oils, methanol, ethanol, and 
hydrogen) from forest, agricultural, and municipal waste. Conver- 
sion Route A (hydrogenation/carboxylolysis and pyrolysis) directly 
produces synthetic oils without providing any intermediate products. 
The thermochemical processes are characterized by large energy 
inputs and are suited to relatively dry, cellulosic feedstocks. Conver- 
sion Route B (biophotolysis) produces gaseous hydrogen that can be 
liquefied for use as a fuel. This biological process is characterized by 
minimal energy inputs, is suited to water-based feedstocks such as 
algae. Conversion Route C (acid hydrolysis and enzyme hydrolysis) 
produces ehtanol fuel, is suited to cellulosic feedstocks such as 
forests, crops, and related municipal wastes. The processes do not 
require the feedstock-drying normally associated with thermal- 
chemical processes. This route is also capable of producing by- 
products. Conversion Route D (gasification, hydrogasification, hy- 
drogenation/carboxylolysis, anaerobic digestion) can produce syn- 
thetic oils and gasoline, and methanol by utilizing a wide variety of 
wet and dry feedstocks. The conversion routes are discussed in detail 
in Appendix B.1. Additional appendices cover hydrogen supply 
systems and costs; the production of methane from waste organic 
matter; and the criteria of the cost analysis. (MCW) 


30546 (NP—23604(Vol.C)) Liquid fuels from renewabie re- 
sources: feasibility study. Volume C. Forest studies. (InterGroup 
Consulting Economists Ltd., Winnipeg, Manitoba (Canada)). Mar 
1978. 403p. Dep. NTIS (US Sales Only), PC A18/MF AO1. 

After an introductory chapter, Chapter 2 presents an over- 
view of major resource evaluation issues and methodology relevant 
to the study's examination of potential future liquid-fuel production 
utilizing Canadian forest resource. This chapter is required because 
of the unique problems and perspectives involved in an examination 
of forest resource use to produce liquid-fuel products rather than 
only conventional timber, plywood, veneer, and pulp products. 
Chapter 3 presents a brief integration of the forestry biomass supply 
estimates that emerge from the analysis. Potential volumes and prices 
relevant for liquid-fuel production are presented by province for the 
years 1985, 2005, 2025. The detailed background analysis is present- 
ed in 7 appendices. Appendices 1 and 2 deal with potentials for short 
and mini-rotation forestry. Candiate species for plantation manage- 
ment, relevant supply cost factors, and land availability factors are 
reviewed. Appendix 3 reviews harvesting technology and equipment 
options. Appendix 4 focuses on biomass harvesting of natural stands 
for liquid fuel production. Appendix 5 examines the wide variety of 
end-uses other than liquid fuel production which are available for 
materials produced from forest resources, and estimates the opportu- 
nity values for forest materials in these uses. Appendix 6 deals with 
conventional forest operation and the last appendix provides a 
discussion of environmental issues related to short rotation forest 
management and whole tree harvesting. (MCW) 


30547 (NP—23604(Vol.D-E)) Liquid fuels from renewable re- 
sources: feasibility study. Volume D. Agricultural studies. Volume E. 
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Municipal waste studies. (InterGroup Consulting Economists Ltd., 
bse ap Manitoba (Canada)). Mar 1978. 183p. Dep. NTIS (US 
y), PC A09/MF AO1. 

Volume D provides an overview of the agricultural biomass 
resource in Canada and estimates the potential supply and cost of 
acquiring these reources for use as an energy feedstock. The chap- 
ters examine farm area under consideration; ultimate biomass poten- 
tial of agricultural land in Canada; costs of residue feedstocks; 
estimated supply and cost of residue feedstocks (by region); agricul- 
tural energy plantations; and liquid fuels from agricultural resources. 
Additional information on cereal crop residues (straw); forage crop 
residues; horticultural residues; animal wastes; natural vegetation 
analysis; agricultural processing residues; energy plantations; and 
costs of straw and stover collection is included in the appendices. 
Volume E outlines projected volumes of municipal solid wastes 
(MSW) available for liquid fuel production in 13 census areas across 
Canada. These centers are forecast to reach a population of 400,000 
by the end of 2026. Appendices in this volume outline the details of 
the procedures undertaken to forecast waste availability. The meth- 

olsheay concerning population forecasts, per capita generation, 
eileen and materials recycling may be found in these appendi- 
ces. In addition, the chapter provides estimates of potential opportu- 
nity costs for MSW through the time period of relevance. These are 
estimated on the basis of six coal cost regions. (MCW) 


30548 Resources, pollution, and solid-waste reclamation. Poller, 
R.C. (Queen Elizabeth Coll, London, Engl). J. Appl. Chem. Biotech- 
nol.; 28: No. 4, 282-288(Apr 1978). 

Changes in the composition of urban domestic refuse are 
noted and it is shown that there have been large increases in the 
combustible components. This fact and other arguments are used to 
present a case for treating household refuse as fuel. The possibility of 
converting the cellulose of agricultural wastes to alcohol for use as 
fuel is discussed. The low-technology production of single-cell pro- 
tein from carbohydrate wastes and extraction of leaf protein are 
shown to be feasible methods of increasing food production. It is 
shown that a policy of conserving phosphate to safeguard future 
food supplies is needed. Recovery of the large quantities of sulphur 
dioxide discharged into the atmospheres of industrialized countries 
would solve a pollution problem and make available megatons of 
solid sulphur compounds. 30 refs. 


30549 Utilisation of solid wastes by thermal processes. Hum- 
phrey, A.E. (Univ of Pa, Philadephia, Pa). J. Appl. Chem. Biotech- 
nol.; 28: No. 4, 289-295(Apr 1978). 

A discussion is presented of the following topics: assessment 
of the economic viability of the process; collection, pretreatment, 
and incineration of waste; refuse-derived fuel; pyrolysis gasification; 
hydrogasification; liquefaction; pyrolysis; vacuum pyrolysis; steam 
pyrolysis; acid pyrolysis; and alkali pyrolysis. 15 refs. 


30550 Burning wood. Parsons, R.A. (ed.). Ithaca, NY; Northeast 
Regional Agricultural Engineering Service (1978). 3lp. NRAES, 
Cornell Univ., Ithaca, - 

In the U.S., wood waste or under-utilization characterizes the 
situation rather than a shortage of wood. Sensible, selective harvest- 
ing of trees from our forest lands can improve the quality of the 
forest which remains. Wood is an environmentally acceptable and 
economically attractive heat source. Wood as a fuel (obtaining 
fuelwood supplies, characteristics of wood, seasoning wood, storing 
wood, burning wood) is discussed. Fireplaces, stoves (types and 
efficiency), and furnaces are described. Installation practices (wall 
and floor protection, stove pipe and chimneys, stove installation 
checklist) are detailed. The appendix covers two additional subjects: 
cutting fuelwood with a chainsaw, and axes and splitting wood. 
(MCW) 


ENERGY CONVERSION 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 30776 


30551 (ANL—78-70, pp 69-73) Magnetohydrodynamics technol- 
ogy. Aug 1978. 
In Chemical Engineering Division research highlights, 1977. 
The magnetohydrodynamics (MHD) program at Argonne is a 
multidivisional effort that is directed primarily toward development 
of coal-fired, open-cycle MHD systems, but also includes some work 
on liquid—metal MHD systems. In the latter area, CEN has a small 
ag on the preparation and characterization of liquid—metal 
‘oams. Most of the CEN effort, however, is in support of open-cycle 
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MHD and is directed toward developing the required technology 
for the Balance of Plant (BOP), i.c., components other than the 
primary combustor and channel/magnet systems. Activities are de- 
scribed. 


30552 (ANL/MHD—78-8) Technical support for open-cycle 
MHD program. (Argonne National Lab., IL (USA)). May 1978. 
Contract W-31-109-ENG-38. 105p. Dep. NTIS, PC A06/MF AOI1. 

The support program for open-cycle MHD at Argonne Na- 
tional Lab is developing the analytical tools needed to investigate the 
performance of the major components in the combined-cycle MHD/ 
steam power system. The analytical effort is centered on the primary 
components of the system that are unique to MHD and also on the 
integration of these analytical representations into a model of the 
entire power producing system. The present project activities in- 
clude modeling of the combustor, MHD channel, slag separator, and 
the high-temperature air preheater. In addition, these models are 
combined into a complete system model, which is at present capable 
of carrying out optimizations of the entire system on either thermo- 
dynamic efficiency or with less confidence, cost of electrical power. 
Also, in support of the open-cycle program, considerable effort has 
gone into the formulation of a CDIF Test Plan and a National MHD 
Test Program. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 30554 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 28683, 30552 


30553 (ANL/MHD—78-7) MHD Balance of Plant Technology 
Project. Second quarterly report, 1 April—30 June 1978. Petrick, M.; 
Tempelmeyer, K.E.; Johnson, T.R. (Argonne National Lab., IL 
(USA)). Aug 1978. Contract W-31-109-ENG-38. 65p. Dep. NTIS, 
PC A04/MF AO1. 
The MHD Balance-of-Plant Project at Argonne National 
Laboratory is obtaining information pertinent to the design and 
ration of the heat and seed recovery systems downstream of the 
channel-diffuser and to the seed regeneration processes. The project 
goal is to supply the engineering data needed to design components 
in MHD prototype and demonstration facilities. The work is being 
done in cooperation with other DOE contractors working in this 
general area. The project activities currently include: (1) preparation 
of a national program plan for heat and seed recovery systems, (2) 
analytical modeling of the heat transfer and seed-slag separation 
processes in the radiant boiler, (3) modeling of the formation 
growth, and behavior of slag and seed particles in the combustion 
gas stream, (4) studies of the thermochemistry of seed-slag systems, 
(5) investigations of ceramic and metallic materials for use in the 
downstream gas systems, (6) small-scale engineering studies of seed- 
slag deposition, (7) design and construction of a 2-MW experimental 
facility for investigations pertaining to the downstream gas system, 
and (8) evaluations of seed regeneration processes. 


30554 (CONF-781018—, pp K.73-K.102) Recent materials de- 
velopment and performance in MHD channels and auxiliary equip- 
ment. Rossing, B.R. (Westinghouse Research and Development 
Center, Pittsburgh, PA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The progress in the development of MHD components has 
been highlighted in the past year by the successful 250 hour gener- 
ator test at AVCO. The analysis of the electrode walls operated in 
this test suggests that with some minor design changes and a few 
material substitutions that anode lifetimes of approximately 1000 
hours and that cathode lifetimes of greater than 1000 hours can be 
realized. The progressive improvements in slagging cold electrode 
durability has established these electrode wall designs as the baseline 
for future large-scale generator tests. Studies of electrochemical 
effects in molten slag/seed mixtures and of electrical current transfer 
through slag layers have provided a clear understanding of degrada- 
tion mechanisms for slagging hot electrodes. This understanding 
coupled with the use of laboratory tests which provide good correla- 
tion with test rig experiments should provide for effective evaluation 
of the use of electrode materials in this operating mode. The non- 
slagging super-hot electrode mode, on the other hand, requires 
clarification of the nature and extent of degradation processes under 
coal-fired conditions. The effect of slag/seed deposits on air prc- 
heater lifetime and durability is currently being assessed in a test 
facility that simulates the direct fired air heater environment. 


30555 (CONF-781018—, pp VI.8-V.12) Development and evalu- 
ation of materials for MHD power generation. Bates, J.L. (Battelle 
Pacific Northwest Lab., Richland, WA). 1978. 
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From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Electrochemical studies continue in an effort to test and 
evaluate the effects of direct electrical current, voltage, and potas- 
sium/coal slag on potential MHD channel electrode and insulator 
materials. Results on a wide variety of potential oxide electrodes and 
insulators and some metal electrodes have provided data resulting in: 
(1) the development of materials with improved resistance to elec- 
trochemical seed/slag corrosion, (2) a correlation with actual MHD 
performance, and (3) an understanding of enhanced electrochemical 
corrosion mechanisms. 


30556 (CONF-781018—, pp VI.13-VI.17) Development, testing 
and evaluation of MHD materials. Schneider, S.J.; Negas, T.; Freder- 
iske, H.P.R. (National Bureau of Standards, Washington, DC). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The electrical conductivity as a function of temperature of 
any material to be used as an electrode must be known. NBS has 
measured these conductivities on materials developed here and on 
many materials sent to us by other DOE contractors. The U.S. effort 
in MHD is pointed toward the use of coal as a fuel. Consequently 
slag characterization and its interaction with other materials are 
playing a very important role in the development of open-cycle 
MHD systems. Viscosity studies show that for both acid (high SiOz, 
low CaO) and basic (High CaO) additions of K2O increase, and then 
decrease, the slag viscosity as a function of concentration with a 
maximum at about 15%. Vaporization measurements on a number of 
potassia containing materials as well as potential electrode materials 
have been carried out. Vapor pressure measurements on K2SO, did 
not agree with the earlier results of Halstead and predict a theoreti- 
cal condensation temperature of K2SO, about 50° higher than 
Halstead’s measurements. This result probably indicates that a larger 
fraction of seed will be recycled through the air preheater with a 
consequent decrease in the K2SO, burden on downstream compo- 
nents. Other K pressure data have been obtained on synthetic 
Eastern and Western slags to aid in determining the effect of other 
slag constituents on the potassia activity as mentioned below. The 
electrochemical effects of slags in contact with other electrode 
materials are a serious problem. NBS is investigating the effects of 
slag on platinum and other materials at higher temperatures (1400 or 
1500°C) where arcing may not be present in a working generator. 
Platinum as an anode may withstand the electrochemical attack, but 
iron is readily absorbed on the cathode. Considerable experimenta- 
tion is being conducted in order to characterize thermochemical 
features of multicomponent silicate systems containing K2O. 


30557 (CONF-781018—, pp VI.32-VI.34) Development, testing 
and evaluation of MHD materials and component designs. Rossing, 
B.R. (Westinghouse Research and Development, Pittsburgh, PA). 
1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The primary objective of this program is the comprehensive 
engineering development of electrode systems for coal fired MHD 
generators. The program provides for the engineering development 
of electrode and insulating well systems through design, materials 
fabrication, initial screening tests, construction and finally to an 
MHD system test. It is well recognized that the major problem in 
operating a coal-fired MHD channel will be the corrosive attack by 
slag-seed mixtures on the materials comprising the electrode and 
insulating walls. For a long time, however, it was considered that 
the attack would be strictly chemical in nature and that simple 
compatibility criteria would suffice in selecting the most promising 
channel materials. It is now known that liquid slag-seed mixtures are 
largely ionic and not electronic conductors as had originally been 
thought and that current transfer processes in these electrolytes 
produce segregated anodic/cathodic chemical environments that are 
extremely corrosive to channel materials and deleterious to the 
efficient operation of MHD channels themselves. For example, the 
environment at a slag-seed/electronically conducting anode interface 
is highly oxidizing, is erosive to the electrode due to the action of 
discharged oxidizing gases (i.e., Oz), and is electrically polarized due 
to preferential enrichment of silica and alumina constituents of the 
slag at this interface. At the slag-cathode interface, the environment 
is very reducing; the slag becomes more fluid and more aggressive 
due to enrichment of K, Ca, Fe, Mg ions; and an electrically 
disruptive condition develops due to the discharge of Fe*? ions to 
metallic iron and its subsequent role in causing interelectrode current 
leakage. Several materials showing good resistance to electro-chemi- 
cal slag corrosion are listed. 


30558 (CONF-781018—, pp VI.46-VI1.47) Tests of materials for 
MHD air heater applications. Smyth, R.R. (FluiDyne Engineering 
Corp., Minneapolis, MN). 1978. 
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From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


This work comprises simulating a coal-fired MHD gas 
stream, evaluation of commercial and developmental materials for 
air heater service and operation of a five m high vertical test heater 
matrix for evaluation of thermal performance and seed/slag behav- 
ior. Fused-cast magnesia with 35% alumina continues to demonstrate 
superior performance in terms of creep, slag attack and thermal 
shock resistance. Scanning electron microscopy shows the material 
to comprise high purity phases of periclase surrounded by a spinel 
matrix. Low melting impurities like calcia and silica form a minor 
tertiary phase in pockets where they can have little effect on the 
materials properties. Several other materials have recently been 
examined. Preliminary tests do not indicate that they offer substan- 
tial advantage over the fused cast material. 


30559 (FE—2246-7) Testing and evaluation of MHD materials 
and substructures. Quarterly technical progress report, January, Feb- 
ruary, March 1978 . Murphree, D.L.; Bell, C.J.; Cain, R.W.; Malloy, 
T.B.; Nail, J.B.; Powe, R.E.; Shepard, W.S.; Wehr, A.G. (Mississippi 
State Univ., Mississippi State (USA). Energy Research Center). Apr 
1978. Contract EX-76-C-01-2246. Sip. Dep. NTIS, PC A04/MF 
AOl. 

Mississippi State University’s MHD research group has con- 
structed a Test Stand that can simulate the environment in any of the 
various substructures of the coal-fired baseline MHD power plant. 
The Test Stand has been successfully operated with air heating 
under total computer control and is now undergoing a program of 
shakedown testing. After this preliminary testing has been complet- 
ed, the Test Stand will be utilized to simulate the gas-slag-seed 
stream and gas-side temperature conditions that will be present in the 
baseline plant’s radiant boiler. The model predicting the thermal 
performance of the annular boiler has been refined in order to 
include the gravity force component. Work is also under way to 
complete the final design of the radiant boiler system which will 
include a radiant boiler test section and the necessary auxiliary 
components to produce steam at the proper temperature and pres- 
sure for proper simulation of the water-side thermal conditions and 
boiler tube metal temperatures. A gas sampling and analysis system 
has been designed and is being constructed to analyze the gas stream 
at various locations along the length of the Test Stand. In a coopera- 
tive program with the University of Tennessee Space Institute and 
the Argonne National Laboratory, intrusive probes will be used to 
conduct preliminary screening tests on candidate boiler tube materi- 
als during the annular boiler test runs. A comprehensive safety study 
is still under way, and a blast damage estimate has been completed. 
A fault tolerance analysis has been conducted on the control and 
shutdown systems for several failure conditions. 


30560 (PNL—2004-8) Development, characterization and evalua- 
tion of materials for open cycle MHD. Quarterly report, March 1978. 
Bates, J.L.; Marchant, D.D.; Daniel, J.L. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Aug 1978. Contract EY-76-C-06-1830. 
47p. Dep. NTIS, PC A03/MF AO1. 

The objectives of this program are directed toward the devel- 
opment and characterization of high temperature ceramics for open- 
cycle, coal-fired MHD power generators. The current activities are 
directed to electrode and insulator materials, and include (1) deter- 
mination of the effects of alkali seed on the behavior of ceramics in a 
de electric field; (2) development and testing of improved high 
temperature ceramic electrodes and insulators with controlled com- 
position, microstructure, and properties; and (3) characterization and 
evaluation of materials utilized in channels being tested under the 
US-—-USSR Cooperative Program for MHD power generator devel- 
opment. Recent results are presented and discussed. 


30561 Magnetohydrodynamic electrode. Marchant, D.D.; Killpa- 
trick, D.H. (to Dept. of Energy). US Patent 4,093,879. 6 Jun 1978. 
Filed date 1 Mar 1977. 8p. 

PAT-APPL-773,360. 

An electrode capable of withstanding high temperatures and 
suitable for use as a current collector in the channel of a 
magnetohydrodynamic (MHD) generator consists of a sintered pow- 
dered metal base portion, the upper surface of the base being coated 
with a first layer of nickel aluminide, an intermediate layer of a 
mixture of nickel aluminide-refractory ceramic on the first layer and 
a third or outer layer of a refractory ceramic material on the 
intermediate layer. The sintered powdered metal base resists spalling 
by the ceramic coatings and permits greater electrode compliance to 
thermal shock. The density of the powdered metal base can be 
varied to allow optimization of the thermal conductivity of the 
electrode and prevent excess heat loss from the channel. 


30562 Vysokotemperaturnye materialy diya MGD-ustanovok. 
(High-temperature materials for MHD installations), Rekov, A.I.; 
Romanov, A.I. (eds.). Moscow, USSR; Izdatel’stvo Nauka (1977). 
184p. 
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The collection of articles was compiled on the basis of papers 
resented at the All-Union Conference on materials for MHD Instal- 
ations in 1972. The collection also contains several articles which 
give results of studies made in 1973—1974. The articles are con- 
cerned with the development and investigation of high-temperature 
non-metallic materials (ceramic oxides, cermets, fire-resistant con- 
crete, etc.) for various thermal units of a MHD installation (channel, 
combustion chamber, paragenerator, and others). Particular atten- 
tion was given to the problem of electron and electric-insulation 
materials of the MHD-generator’s channel. An examination is made 
of the physico-chemical aspects of producing materials and data are 
presented on studies of their composition and structure, and descrip- 
tions are given of the methods and research results from studies on 
thermo-mechanical strength, thermal and erosion resistance, electro- 
conductivity, thermoemission, thermal conductivity, chemical resis- 
tance, and other properties of materials. The behavior of those 
materials was also tested in various MHD machines (U-02, U-25, and 
others). The collection is intended for specialists in the area of 
making and investigating materials for operating at high tempera- 
tures and in aggressive media. 


FUEL CELLS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 30285 


30563 (ANL—78-70, pp 46-49) Advanced fuel cell development. 
Aug 1978. 

In Chemical Engineering Division research highlights, 1977. 

Program management assistance provided by ANL for the 
DOE Molten-Carbonate Fuel Cell Program Office is described, and 
the molten-carbonate fuel cell research and development program at 
ANL is summarized. Primary research is directed to wet-seal corro- 
sion studies and electrolyte development. (WHK) 


30564 (EPRI-EM—956) Advanced technology fuel cell program. 
Annual report, December 1978. Houghtby, W.E.; King, J.M. Jr.; 
Thompson, R.A. (United Technologies Corp., South Windsor, CT 
(USA)). 1978. 114p. Dep. NTIS, PC A06/MF AOl1. 

Molten carbonate fuel cells, advanced phosphoric acid fuel 
cells, advanced fuel processors, and the use of coal and coal prod- 
ucts in central stations or dispersed fuel cell power plants are under 
investigation. The effort is carried out in parallel with activities 
funded by United to define materials, configurations, processes, and 
power plant designs consistent with program goals, and pertinent 
results of that activity are presented. During this period, a subscale 
molten carbonate cell achieved 15,370 hours endurance with stable 
performance through 13,000 hours. Post test analysis showed the 
anode structure was stable. Shutdown of the cell resulted from edge 
seal corrosion; an improved seal has been demonstrated through 
5,000 hours of corrosion tests and 1150 hours of cell tests. Sulfur 
tolerance of molten carbonate cells was found to be very low; 
however, sulfur removal from the cell fuel gas appears to result in 
accpetable power plant characteristics. Testing advanced fuel pro- 
cessors showed that an approach referred to as adiabatic reforming 
has promise for achieving acceptable performance and cost while 
operating on distillate fuels with higher end points and sulfur levels. 
Laboratory tests of a regenerable scrubber for removing sulfur from 
gaseous processed fuel were promising. The tolerance of phosphoric 
acid fuel cells to sulfur in the fuel gas was investigated. 


30565 (HCP/M4140—01) Assessing commercialization strategy. 
Fuel cell case study, final report. (Carnegie-Mellon Inst. of Research, 
Arlington, VA (USA)). 1978. Contract EM-78-S-01-4140. 119p. Dep. 
NTIS, PC A06/MF AOl1. 

The project's objective was to develop a model or framework 
for DOE to use in managing research and development programs to 
the stage at which they are commercialized by the private sector, 
principally by using the 40 kW fuel cell program as a case study. A 
concurrent study objective was to develop a framework for DOE 
decisions regarding the 40 kW fuel cell program itself. The general 
model for commercialization id discussed; conclusions of the study 
are presented; and the implicaions of these conclusions for immediate 
action by DOE are detailed. It is concluded that the fuel cell has 
sufficiently attractive characteristics to make a significant contribu- 
tion to energy policy if costs can be brought down to a level 
competitive with conventional technologies. (WHK) 


30566 Fuel cell including at least one improved element. Cheron, 
J. (to Institut Francais du Petrole). US Patent 4,113,923. 12 Sep 1978. 
Priority date 9 Oct 1975, France. 4p. 

The fuel cell improved element comprises two terminal elec- 
trodes with intermediate electrodes formed by the arms of at least 
one pair of U- or V-shaped members engaging each other. These 
electrodes delimit chambers such that a chamber fed with electrolyte 
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is located between a chamber fed with fuel and a chamber fed with a 
combustion sustaining fluid. 


30567 Set of fuel cells. Strasser, K.; Hasenauer, D. (to Siemens 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,129,134/C/. 22 Jun 1978. 7p. (In German). 

Previously known low temperature hydrogen fuel cell sets, 
which contain an electrolytic regenerator, a pressure lock and a 
cooler, have a complicated construction, a large number of pipes, are 
sensitive to sloping position, have a high load-weight or load-volume 
and require a relatively large space. These disadvantages are re- 
moved, according to the invention, by arranging the individual parts 
of the set in the optimum sequence for operation. The fuel cell 
battery, the electrolyte regenerator, the pressure lock, the cooler, the 
electrolyte storage tank and the control equipment are accommodat- 
ed in a common housing where the listed parts are arranged in the 
order given above, and have the same dimensions in crossection. All 
pipes and connections between individual parts of the unit are 
accommodated within the common housing. The incoming and 
outgoing hydrogen and oxygen pipes and the coolant pipes are 
arranged on the side of the unit where the control system is situated. 
The electrolyte storage tank is connected with the fuel cell battery in 
the electrolyte circuit, and the former is connected via the electro- 
lyte regenerator and the cooler to the storage tank, where the 
electrolyte liquid flows through the electrolyte regenerator and the 
cooler in parallel. Between the fuel cell battery and the storage tank 
there is a by-pass line.. There are diaphragm valves in the gas lines in 
the control system. A control pipeline with a pneumatic valve and a 
reducing valve is used to take the reaction gases from the incoming 
line to the electrolyte regenerator. A solenoid valve is situated in the 
control line, which operates at the lower limit of voltage of the fuel 
cell battery. The diaphragm valves in the incoming lines for reaction 
gas are connected to the solenoid valve. 


30568 Process for manufacture of a component for fuel cells. 
Groeppel, D. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 1,933,305/C/. 6 Apr 1978. 
4p. (In German). 

A process is claimed for the manufacture of a compact 
storable component for fuel cells, containing an electrode covering 
layer and supporting framework, which appreciably simplifies the 
assembly of fuel cell batteries. According to the invention, this is 
achieved by: a) A metal mesh which is welded to one side of a 
projecting part of a plastic frame, b) A metal mesh which is arranged 
from a supporting framework consisting of one or more plastic 
meshes, c) A second metal mesh which is welded to the other side of 
the projecting part of the plastic frame, d) Next to the metal mesh, 
for the formation of the covering layer, there is a solution containing 
suspended ion exchanger, preferably in finely divided form which is 
sprayed into a binder, and finally e) a catalyst is deposited in one or 
more layers on the covering layers in a solution of a binder. 


30569 Equipment for separating the reaction water from the 
electrolytes of fuel cells and fuel batteries. Grave, B.; Gutbier, H.; 
Strasser, K. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,128,537/B/. 9 Feb 1978. 
6p. (In German). 

According to the process described in main patent 16 71 879 
for separation reaction water from the electrolysis of hydrogen fuel 
cells by the diffusion-condensation principle, the auxiliary gas, hy- 
drogen, is emitted to the environment. Also the condensate transport 
is not economic. According to the invention in order to avoid these 
disadvantages and dangers the condensate space is connected to the 
hydrogen supply pipe of the fuel cell. Further, an injector is con- 
nected to the hydrogen supply pipe to produce a pressure difference 
between the condensation space and the lock for transporting con- 
densate. 


30570 Fuel cell battery for conversion of a reagent released in an 
electrolyte. Kohlmueller, H.; Kuehl, D. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 1,945,945/B/. 29 Dec 1977. 4p. (In German). 

Fuel cell batteries for the direct conversion of reagents re- 
leased in the electrolyte, particularly hydrazine, generally contain 
components encapsulated in casting resin, diaphragms, supports, 
spacers, contact sheets, sealing frames and electrodes. There are 
difficulties in such fuel cell batteries as regards the formation of 
ducts and the sealing of hollow spaces. The assembly, shaping and 
— of components of such batteries are described aand 
claimed. 


30571 Fuel cell battery consisting of several fuel cells. Strasser, 
K. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muen- 
chen (Germany, F.R.); Deutsches Patentamt, Muenchen (Germany, 
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F.R.)). German(FRG) Patent 2,129,187/B/. 29 Dec 1977. Sp. (In 
German). 

Previously known low temperature hydrogen fuel cell batter- 
ies with individual cells surrounded by plastic cases with a support- 
ing framework between asbestos diaphragms, powder catalyst mate- 
rial and spacing grids tended to leak, due to thermal and mechanical 
loads. According to the invention, measures are described which 
prevent such leaks. 


30572 Water separation cell for removing the reaction water from 
the electrolytes of fuel cells and fuel cell batteries. Grave, B.; Gutbier, 
H.; Deinzer, M. (to Deutsches Patentamt, Muenchen (Germany, 
F.R.); Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,610,427/A/. 15 Sep 
1977. 8p. (In German). 

Water separation cells with a liquid space limited at least on 
one side by a porous diaphragm and a gas space limited by a 
condensation surface which can be cooled can work safely and 
economically according to the invention, if the liquid space is 
divided into two chambers above one another of different sizes, the 
upper, larger chamber being used as electrolyte space and the lower 
smaller chamber taking the condensate, which moves into this cham- 
ber through the porous diaphragm because of the pressure of a gas 
present in the gas space. 


30573 Cross-feed fuel cell battery with filter press type structure 
of cylindrical cross-section. Regnaut, B. (to Societe Generale de 
Constructions Electriques et Mecaniques Alsthom et Cie). US Patent 
4,048,385. 13 Sep 1977. Priority date 6 Feb 1975, France. 8p. 

The component plates stacked in a filter press type structure 
in a repeated sequence of cathode, separator, anode and conductive 
plate are of cylindrical shape with an outer frame carrying the 
channels for supplying and withdrawing the reagents. Hollowed-out 
inlet and outlet portions communicating with appropriate channels 
pressing through the frames are provided for passing the reagents 
across the active portions of the components at a desired cross-feed 
angle between adjacent units, 30° in one case and 60° in another. 


30574 Process for making an electrochemical cell or battery, e.g. 
a fuel cell or fuel cell battery, and a cell or battery made by the 
process. Alfenaar, M.; Van Gasse, R.L.E. (to Stamicarbon B.V.). US 


Patent 4,048,386. 13 Sep 1977. Priority date 11 Aug 1976, Nether- 
lands. 8p. 

An electrochemical cell or battery in a monolithic form is 
produced, in which a series of planar sheet electrodes are disposed in 
a framework of a fibrous material which contains a thermosetting 
resin. The process for forming the cell or battery is also disclosed. 


30575 Method and equipment to electrochemically produce an 
electromotive force from hydrogen. Anbar, M. (to Department of 
Commerce, Washington, DC (USA); Deutsches Patentamt, Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,650,960/A/. 18 May 
1977. 13p. (In German). 

A liquid metal-air primary cell is presented in which liquid 
lead, antimony or bismuth is used as anode material, liquid aikali 
carbonate as electrolyte and a gas cathode for CO2-contained air. 
This liquid metal-air primary cell can also be termed as indirect 
hydrogen-air fuel cell because the oxides occurring in the anodic 
charging of the above-mentioned metals are continuously chemically 
reduced in situ to the electrochemically convertable pure metals by 
added hydrogen. 


30576 Accumulator. Wurmb, R.; Beck, F.; Boehlke, K. (to 
BASF A.G., Ludwigshafen am Rhein (Germany, F.R.); Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,532,512/A/. 10 Feb 1977. 22p. (In German). 

The object of the invention are secondary batteries working 
on the redox fuel cell principle with aqueous acid solutions as 
electrolyte and inert base electrodes for the active masses. It is 
claimed that 1) the electrolyte contains dissolved redox systems 
which posses a normal potential in the region of -0.1 to +1.4 volt 
compared to the normal hydrogen electrode, 2) the electrolyte 
contains aqueous solutions of lead salts of perchloric acid, tetra- 
fluoro-hydroloric acid, hexasilicon-hydrofluoric acid and/or amido 
sulphonic acid and 3) the positive base electrodes consist of graphite 
or graphite-filled plastic cust 0.01 to 20 wt.% unsoluble redox 
components such as magnetite, iron(III) oxide, iron phthalocyanine, 
vanadium (III) oxide, uranium (IV) oxide or polyhydroquinone. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 30564 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 28827, 30564, 30903 
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30577 (CONF-781063—2) Influence of electrolyte composition 
on electrode kinetics in the molten carbonate fuel cell. Ang, P.; 
Sammells, A.F. (Institute of Gas Technology, Chicago, IL (USA)). 
1978. Contract EM-78-C-03-1735. 30p. Dep. NTIS, PC A03/MF 
AOl. 

From 2. symposium on molten salts; Pittsburgh, PA, USA (15 
Oct 1978). 

Electrode kinetics for fuel oxidation on nickel and cobalt 
electrodes is discussed for three selected molten carbonate mixtures. 
Activation kinetics under the probable mixed-control conditions 
present in the electrochemical half-cell were determined using a 
potential step technique. With all melts, the highest exchange current 
values were found on nickel anodes, and the hi hest of these values 
were found for the melt comprised of 43.5 mole percent LixCO;s— 
31.5 mole percent NazCO;—25 mole percent K2COs. For this ter- 
nary melt the exchange current density on nickel varied from 78 
mA/cm? for intermediate-Btu fuel to 22 mA/cm? for low-Btu fuel at 
650°C. The exchange current desnity was found to have a reaction 
order of around 0.25 for hydrogen, carbon dioxide, and water. 
Electrochemical performance on the two anode materials in the 
three melts is discussed, and a tentative reaction mechanism for the 
oxidation reaction is suggested. 


30578 (CONS—0108-1) Anion permselective membrane. Alexan- 
der, S.S.; Hodgdon, R.B. (Ionics, Inc., Watertown, MA (USA). 
Research Div.). Jan 1978. Contract EC-76-A-31-1002. 79p. (NASA- 
CR—135316). Dep. NTIS, PC A05/MF AO1. 

Experimental anion permeselective membranes were im- 
proved and characterized for use as separators in a chemical redox, 
power storage cell being develo at the NASA Lewis Research 
Center. The goal of minimal Fe** ion transfer was achieved for each 
candidate membrane system. Minimal membrane resistivity was 
demonstrated by reduction of film thickness using synthetic backing 
materials but usefulness of thin membranes was limited by the 
scarcity of compatible fabrics. The most durable and useful backing 
fabrics were modacrylics. One membrane, a copolymer of 4 vinyl- 
pyridine and vinyl benzylchloride was outstanding in overall electro- 
chemical and physical properties. Long term (1000 hrs) membrane 
chemical and thermal durability in redox environment was shown by 
three candidate polymers and two membranes. The remainder had 
good durability at ambient temperature. Manufacturing capability 
was demonstrated for large scale production of membrane sheets 5.5 
ft? in area for two candidate systems. 


30579 (DOE/NASA/1002—78/1) Supply of reactants for 
Redox Bulk Energy Storage Systems. Gahn, R.F. (National Aeronau- 
tics and Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). Sep 1978. Contract EX-76-A-31-1002. 13p. (NASA- 
TM—78995). Dep. NTIS, PC A02/MF AO1. 

A review was made of the present world resources, reserves, 
production and costs of reactant materials iron, chromium, titanium, 
and bromine for proposed Redox Flow Cell Bulk Energy Storage 
Systems. Supplying required materials for multimegawatt hour sys- 
tems appears to be feasible even at current production levels. Iron 
and chromium ores are the most abundant and lowest cost of the 
four reactants. Chromium is not a domestic reserve, but Redox 
system installations would represent a small fraction of U.S. imports. 
Vast quantities of bromine are available, but present production is 
low and therefore cost is high. Titanium is currently available at 
reasonable cost, with ample reserves available for the next fifty 
years. 


30580 Method of preparing electrolyte for use in fuel cells. 
Kinoshita, K; Ackerman, J.P. (to Dept. of a US Patent 
4,115,632. 19 Sep 1978. Filed date 5 May 1977. 10p. 

PAT-APPL-794,295. 

An electrolyte compact for fuel cells includes a particulate 
support material of lithium aluminate that contains a mixture of alkali 
metal compounds, such as carbonates or hydroxides, as the active 
electrolyte material. The porous lithium aluminate support structure 
is formed by mixing alumina particles with a solution of lithium 
hydroxide and another alkali metal hydroxide, evaporating the sol- 
vent from the solution and heating to a temperature sufficient to 
react the lithium hydroxide with alumina to form lithium aluminate. 
Carbonates are formed by reacting the alkali metal hydroxides with 
carbon dioxide gas in an exothermic reaction which may proceed 
simultaneously with the formation with the lithium aluminate. The 
mixture of lithium aluminate and alkali metal in an electrolyte active 
material is pressed or otherwise processed to form the electrolyte 
structure for assembly into a fuel cell. 


30581 Method to produce an electrolyte for fuel elements consist- 
ing of alkali aluminate and alkali carbonate. Baker, B.S.; Marian- 
owski, L.G. (to American Gas Association, Inc., Arlington, VA. 
Deutsches Patentamt, Muenchen (Germany, F.R)). German(FRG) 
Patent 1,671,717/C/. 5 Jun 1978. 4p. (In German). 

The method to fabricate an electrolyte consisting of alkali 
aluminate and alkali carbonate for high temperature fuel cells by 





3168 ENERGY RESEARCH ABSTRACTS 


mixing aluminium oxide with an excess of alkali carbonate (relative 
to the aluminate formation) and manifold heating of the mixture with 
intermediate crushing of the producet obtained is modified accord- 
ing to the invention in order to obtain a qualitatively better electro- 
lyte as follows: finaly divided aluminium oxide powder with a 
surface of at least 400m?/g is mixed with such an excess of sodium, 
potassium and lithium carbonate that 40 to 70 wt.% sodium, potas- 
sium and lithium carbonate are present in the end product. This 
product is often heated to a temperature above its melting point, 
cooled and ground, until there is no more free carbon dioxide 
produced and the weight remains constant. The product obtained is 
then pressed to a moulded body. 


30582 Catalyst for fuel electrodes of fuel elements. Mund, K.,; S.; 
Siemens A.G., Muenchenhulte, R. (to Siemens A.G.). 
German(FRG) Patent 2,328,050/B/. 2 Feb 1978. 5p. (In German). 
According to the invention, at least one compound of iron or 
cobalt with phosphorus, sulphur or arsenic containing catalysts for 
fuel cells with acid electrolytes consist of a metal compound which 
has two different elements of the group phosphorus, sulphur and 
arsenic and is semiconductive. Claimed combinations are preferably 
FePS, CoPS and CoAsS. The catalyst material is powdered and has 
a grain diameter of 1 to 50 yp. The technical progress comprises the 
insensitivity to catalyst poisons and the low producing cost. 


30583 Ion transfer agent, particularly for the use in an electrical 
energy storer. Seibley, D.W.; Gahn, R.F. (to National Aeronautics 
and Space Administration). German(FRG) Patent 2,732,481/A/. 26 
Jan 1978. 17p. (In German). 

The composition of a separator of redox fuel cells is present- 
ed. In a microporous support material having a porosity of at least 40 
% and consisting of an organic polymer, an ion transfer agent is 
stored containing a gel of hydrochloric acid and silicon dioxide 
powder. Further claims concern the concentration of the hydrochlo- 
ric acid, the mixture ratio of hydrochloric acid and silicon dioxide 
powder, as well as the particle size and specific surface of the silicon 
oxide powder. Furthermore, the gel may also contain special sili- 
cates. 


30584 Development of sulfur-tolerant components for the molten 
carbonate fuel cell. Sammells, A.F.; Nicholson, S.B.; Ang, P. Chica- 
go, IL; Institute of Gas Technology (1978). 19p. (CONF-781063—4). 
Institute of Gas Technology, 3424 S. State St., Chicago, IL. 

From 2. symposium on molten salts; Pittsburgh, PA, USA (15 
Oct 1978). 

The sulfur tolerance of candidate anode and anode current 
collector materials for the molten carbonate fuel cell were evaluated 
in an electrochemical half-cell using both steady-state and transient 
potentiostatic techniques. H2S was introduced into the fuel at con- 
centrations of 50 and 1000 ppM. At the higher sulfur concentration 
using low-Btu fuel, both nickel and cobalt were observed to undergo 
a negative shift in their open-circuit potentials, and high anodic and 
cathodic currents were observed compared with clean fuels. Kinetic 
currents measured using the transient potentiostatic technique were 
not greatly affected by 50 ppM HS introduced into the fuel. 
However at higher sulfur concentrations, higher kinetic currents 
were observed, indicating a probable sulfidation reaction. Of the 
new anode materials evaluated Mgo osLao 9sCrOs and TiC showed 
good stability in the anodic region. With the former material, ex- 
change current densities in low-Btu fuel were calculated to be = 11 
mA/cm? at 650°C, lower values than found for either nickel or 
cobalt anodes under similar conditions. Of the anode current collec- 
tor materials evaluated, high stabilities were found for 410 and 310 
stainless steels. The implications and relevance of these results on 
fuel cell performance are discussed. 


30585 Metal phosphate catalyst for fuel electrodes of fuel ele- 
ments and their production. Mund, K.; Richter, G.; Birkle, S. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,216,192/B/. 8 Sep 1977. 6p. (In 
German). 

The anode for acid fuel cells, as according to the invention, 
contains as well as an electrically conductive carrier material and a 
plastic binder, in particular a powdered electrocatalyst of FeP2 and/ 
or CoPs, as well as a further catalytically active substance such as 
polymeric, metal-containing phthalocyanine, tungsten carbide or 
platinum metal. Furthermore, the production method of the metal 
phosphide catalyst is claimed. 


30586 Air electrode for electrochemical cells. Hoehne, K. (to 
Siemens A.G.). German(FRG) Patent 2,549,621/A/. 12 May 1977. 
8p. (In German). 

Air electrodes working in alkali electrolytes of low-tempera- 
ture fuel cells and containing silver-coated coal as electrocatalyst 
exhibit reduced polarization if they additionally contain upto 2 wt.% 
nickel hydroxide and the weight ratio of silver to coal is about 1 : 1, 
as according to the invention. The invented method of production 
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embraces the following steps: the coal is impregnated with a silver, 
salt, nickel salt and formaldehyde containing solution and is then 
suspended in methanol. Alkali lye is added to this suspension. An 
electrode is formed from the thus made mixture of coal, silver and 
nickel hydroxide and where necessary, with the addition of asbestos 
and/or a binder. 


30587 Cooling surfaces for electrochemical cells. Grave, B.; 
Schulz, W. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,542,207/A/. 31 Mar 
1977. 7p. (In German). 

The patent claim pertains to metal sieves of nickel impregnat- 
ed with cast resins as cooling surfaces for water removal cells and 
electrolyte coolers of fuel cells. 


30588 Doped silver catalysts for H2/air fuel cells. Hoehne, K. 
(Siemens AG., Erlangen (Germany, F.R.). 
Forschungslaboratorium). Siemens Forsch.- Entwicklungsber.; 6: No. 
6, 350-363(1977). 

A doped silver catalyst used in H2/O:2 fuel cells is suitable 
only under limited conditions for the conversion of air-oxygen 
because of its strong dependence on the oxygen partial pressure. The 
particle size and the surface structure of this material were varied in 
such a manner that it could also be employed as air-oxygen catalyst. 
With Hg as an additive to the catalyst, its long-term performance in 
fuel cells could be significantly improved. During a working period 
of approx. 1300 h and at a current load of 174 mA/cm?, the cell 
voltage dropped from 745 mV to 705 mV in the initial 300 h. A 
voltage drop of only 10 mV had resulted in the remaining 1000h of 
operation. 


30589 Process and equipment for common removal of waste heat 
and reaction water from fuel cells or fuel cell batteries. Gutbier, H. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 1,671,920/C/. 30 Sep 1976. 7p. (In 
German). 

The process proposed in the main patent 16 71 879 is im- 
proved, according to this invention, by setting the temperature of 
the cooled condensation surface by a coolant circuit controlled by a 
temperature sensor situated in the electrolyte circuit so that: a) The 
whole quantity of water required to remove the waste heat is 
transported through the diaphragm as steam and b) The condensed 
water is returned to the electrolyte circuit or removed via a pressure 
lock depending on the concentration or the volume of electrolyte, by 
a valve controlied by an electrolyte concentration measuring equip- 
ment or an electrolyte level indicator. 


APPLICATIONS 


30590 (ORNL/CON—36) Market assessment of fuel cell total 
energy systems summary report. Mixon, W.R.; Christian, J.E.; Jack- 
son, W.L.; Pine, G.D.; Hagler, H.; Shanker, R.; Koppelman, L.; 
Greenstein, D. (Oak Ridge National Lab., TN (USA)). Mar 1979. 
Contract W-7405-ENG-26. 117p. Dep. NTIS, PC A06/MF AOl. 

An investigation of the potential market penetration of fuel 
cell total energy systems (FCTES) into the nonindustrial, single 
building market is summarized. Nine building types, two types of 
construction, and the ten Department of Energy (DOE) regions 
were used to model the market for the time period 1985—2000. 
Input data developed for the penetration model included size distri- 
butions of each building type and performance and cost characteris- 
tics of FCTES and competing conventional systems. Two fuel cell 
systems, fuel cell - heat pump and fuel cell - central boiler and 
chiller, were assumed to compete with two conventional systems, 
electric heat pump and central chiller-boiler models. Two fuel cell 
supply situations were considered: (a) one in which only 40 kW(e) 
modules were available, and (b) one in which a catalog of 25, 40, 
100, and 250 kW(e) modules were available. Data characterizing the 
economic climate, the intended market, and system cost and per- 
formance were used to determine the present value of life-cycle 
costs for each system in each market segment. Two market models 
were used to estimate FCTES sales. In the first, the perfect market 
model, FCTES sales were assumed to occur in all segments in which 
that system had the lowest present-valued costs. In the second, a 
market diffusion model was used to obtain a more probable (and 
lower) sales estimate than that of the perfect market model. Results 
are presented as FCTES sales for each market segment by FCTES 
module size and the effect on primary energy use by fuel type. 
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REFER ALSO TO CITATION(S) 29557 


30591 California energy dream includes some clean coal. Eng. 
News-Rec.; 201: No. 20, 37-38(16 Nov 1978). 

Recent responses in California to the threat of future power 
shortages due to a moratorium on nuclear plants and strict environ- 
mental controls on coal- and oil-fired facilities are discussed. A 
comparative study by California's Air Resources Board of oil vs. 
coal power generation is cited which claims coal power plant 
particulate and SO2 emissions can be reduced to one-tenth those of 
oil-fired plants. This indicates that California may be able to use coal 
in the future. Also, recent progress in the pursuit of clean, alternative 
energy sources is discussed. For example, additions to power stations 
at the Geysers are expected to yield 1350 Mw by 1985. Also, a 10 
Mw solar power tower is being constructed near Barstow, and a 
55% tax credit on solar projects is in effect. Out-of-state sources of 
power for the early 1980's are also explored. 


BUILDINGS 


REFER ALSO TO CITATION(S) 29586, 29893, 30409, 30410, 
30427, 30436, 30445, 30451, 30499, 30518, 30542 


30592 (AED-CONF—77-263-011) Influence of the requirements 
of heat pumps on the design of open type reciprocating compressors. 
Bauder, H.J. (Sulzer-Escher Wyss G.m.b.H., Lindau (Germany, 
F.R.)). 1977. 9p. (In German). (CONF-770999—4). Dep. NTIS (US 
Sales Only), PC A02/MF AOl1. 

From Conference on heat pumps; Essen, F.R. Germany (27 
Sep 1977). 

Portions of document are illegible. 

The components of a simple water-to-water heat pumps are 
compared as to their energy losses. The compressor is found to be 
the most important source of losses. The causes of the compressor’s 
losses and their significance are discussed. Opportunities for decreas- 
ing these losses are described, and the demands for open type 
reciprocating compressors for heat pumps and refrigeraing machines 
are compared. 


30593 (AED-CONF—78-268-002) Survey on the high-power gas 
heat pump systems with stationary motors projected in the FRG. van 
Heyden, L.; Woelting, W. (Ruhrgas A.G., Essen (Germany, F.R.)). 
1978. 6p. (In German). (CONF-7809111—4). Dep. NTIS (US Sales 
Only), PC A02/MF AOl. 

From 2. Essen heat pump meeting) drives for heat pumps; 
Essen, F.R. Germany (6 Sep 1978). 

Soon after the increase of the energy price level in the wake 
of the energy crisis 1973/1974, it was apparent that compression- 
type gas-fired heat pumps with thermal efficiencies beyond 150 kW 
could be constructed using proven components such as stationary 
gas engines; compared to conventional boilers the annual cost of 
these heat pumps are lower. By now, more than 10 of these new 
plants are either in operation or under construction. Tabulated data 
are presented on the location, design data, and components of these 
installations. 


30594 (AED-Conf—78-270-001) Influence of glass surfaces on 
the heat-up of buildings in summer. Hauser, G. (Essen Univ. (Ge- 
samthochschule) (Germany, F.R.)). 1978. 19p. (In German). (CONF- 
7809122—2). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From 2. building physics congress on the occasion of the 
ISO/glass technical fair; Duesseldorf, F.R. Germany (28 Sep 1978). 

Heat gains in buildings during the summer have become a 
problem of increasing significance during the last two decades due 
principally to changes in building construction and design. Light- 
weight construction elements and larger windows have led to in- 
creased thermal loads while the heat protection in summer has 
decreased. The influence of glass surfaces on the energy balance of a 
house and possible measures for changing this situation are dis- 
cussed. 


30595 (BMFT-FB-T—78-15) Description of the possibilities for 
energy savings during the design and construction of apertures in 
buildings (cross-section report). Final report. Knappke, G. (Institut 
fuer das Bauen mit Kunststoffen e.V. (IBK), Darmstadt (Germany, 
F.R.)). Sep 1978. 118p. (In German). Dep. NTIS (US Sales Only), 
PC A06/MF AO1. 

Various sources of energy loss in buildings are described in 
order to indicate the necessary improvements in windows, doors and 
skylights of new buildings (as well as in old buildings) needed to 
conserve energy. The way in which the energy consumed in a 
building is dependent on openable building parts, such as the win- 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 3169 


dows, is shown with reference to standards, building orientation, 
specifications, and recommendations. The relevant constructional 
recommendations are given for each subject discussed. 


30596 (LBL—8257, pp 105-122) Chemical contaminants: sources 
and problems arising thereform. Anderson, I. 31 Oct 1978. 

From Conference on hospital ventilation standards and 
energy conservation; Minneapolis, MN, USA (21 Feb 1978). 


The chemical pollution in the indoor environment is very 
complex. Pollutants stem from four main sources: (1) penetration of 
pollutants from the outside; (2) background emission from construc- 
tion materials; (3) emission from human subjects, and (4) emission 
from processes. Very little is known about the source, emission rate 
and concentration of the various atmospheric contaminants. Also, 
the knowledge about the effect on man of these long-term, low-level 
exposures of individual pollutants and combinations of pollutants is 
scarce. The best strategy in any fight against pollution is control at 
source level, for which reason background emission and emission 
from processes should be minimized. In rooms without a constant 
human occupancy this approach will make it possible to have very 
low ventilation rates during periods without human occupancy. The 
emissions from human subjects cannot be controlled at the source 
level, but the need for ventilation for the control of this emission 
may be quite different from today’s standard, which is based mainly 
on a non-repeated study from 43 years ago. 


30597 Apparatus for recirculating heated air. Westbrook, B.J. 
US Patent 4,134,545. 16 Jan 1979. Filed date 29 Jun 1977. 4p. 

An apparatus for recirculating heated air within a building is 
disclosed. A forced air heater with a blower is positioned in the 
building. A collecting tank is located near the ceiling. The collecting 
duct has perforations for collecting heated air that has risen to the 
ceiling. A return duct is connected between the collecting duct and 
the heater intake. The heater blower draws the heated air through 
the collecting duct and return duct and discharges it into the room. 


30598 Cyclic desorption refrigerator and heat pump, respectively. 
Van Mal, H.H.; Ferguson, E.T. (to U.S. Philips Corp.). US Patent 
4,111,002. 5 Sep 1978. Priority date 25 Feb 1976, Netherlands. 6p. 

A cyclic desorption refrigerator and heat pump, respectively, 
have a plurality of thermodynamic units, each with a first and 
second chamber, the first chambers comprising the same sorbent and 
the second chambers comprising different sorbents, the heat of 
absorption released in a second chamber being used for desorption in 
an adjacent second chamber. 


30599 Energy conservation system. Lebduska, J.L. (to Ecosol, 
Ltd.). US Patent 4,111,259. 5 Sep 1978. Filed date 12 Mar 1976. 12p. 

A system for heating or cooling room air and heating hot 
water is described that includes a heat pump having heat exchangers 
connectable to heated and cooled liquid circulation loops, a tank for 
thermal energy storage, solar heat collectors, and means to provide 
supplemental heating of the liquid. 


30600 Energy cuts through heat pumps. Wadzinski, H. (Kraftan- 
lagen A.G., Heidelberg (Germany, F.R.)). Oel; 16: No. 9, 252- 
255(Sep 1978). (In German). 

Discussion topics were the various types of heat pumps and 
their suitability for economizing energy resources in important fields 
of application. 


30601 Heat from cold: energy recovery with heat pumps. Fearon, 
J. (Queen's Univ, Belfast, N Irel). Chart. Mech. Eng.; 25: No. 9, 49- 
53(Sep 1978). 

Heating is a major part of the energy consumption of the 
colder countries of the world. Because of this and the shortage of 
fossil fuels, efforts are being made to find alternative energy sources. 
A situation has been reached where the heat pump is suggested as an 
answer to the reduction of energy consumption by using it in energy 
recovery systems and by applying it to upgrade lower-grade energy 
in the surrounding environment. This article discusses heat pump 
basics and applications, including domestic, industrial, and commer- 
cial applications, and future trends. 19 refs. 


30602 Energy saving device for habitable building enclosures 
having a heat changing system. Vary, R.F.; Mamo, A.C. (to BVM 
Ltd.). US Patent 4,108,238. 22 Aug 1978. Filed date 24 Aug 1976. 


10p. 

A uni-directional valve arrangement is disclosed which is 
placed in a predetermined location between a habitable enclosure 
and a heating or cooling system which is exposed to outdoor 
temperatures. The valve prevents air of undesirable temperature in 
the system from passing into the enclosure by gravity flow. 


30603 Weatherproof and mechanically stable laminate for encas- 
ing thermal insulation, Antoni, G. (to Th. Goldschmidt AG). US 
Patent 4,105,820. 8 Aug 1978. Priority date 7 Dec 1974, German, 
Federal Republic of (F.R. Germany). 4p. 
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A laminate is disclosed for encasing thermal insulation on 

= jects comprising in the following order, an outer aluminum sheet, 

irst layer of polyethylene film, a layer of a kraft paper, a second 

Aue of polyethylene film and a final sheet of aluminum foil, the 

laminate possessing excellent insulating ability as well as good 
weatherproof and mechanical stability properties. 


30604 Availability of thermal energy by ‘long-distance energy’ - 
alternatives to or supplementation of district heating. Mayer-Blasig, 
B.; Scharff, E. HLH, Z. Heiz., Lueftung, Klim., Haustech.; 29: No. 3, 
96-100(Mar 1978). (In German). 

The concepts of a closed and half open nuclear ‘long-distance 
energy’ system are presented whose realization involves the expan- 
sion of the existing district heat supply as a necessary prerequisite. 
The following are dealt with: (1) The heat demand potential and 
decoupling process, (2) the problems of network structur or expan- 
sion (3) opening of hitherto unsupplied areas and (4) the develop- 
ment of already supplied areas. The article concludes with consider- 
ations on further development. 


30605 Conserving energy in dual-duct systems by reducing the 
throttling ranges of air-temperature controllers. Stoecker, W.F.; 
Daber, R.P. (Univ of Ill at Urbana-Champaign). ASHRAE Trans.; 
84: 23-34(1978). (CONF-780122—). 

From ASHRAE meeting; Atlanta, GA, USA (29 Jan 1978). 

The paper reports the results and conclusions of a project 
whose purpose was to determine whether, and if so how much, 
energy could be conserved in dual-duct systems by reducing the 
throttling range of air-temperature controllers. The term “dual-duct 
systems” is used throughout this paper, but it is understood that the 
conclusions apply equally well to “multi-zone systems” which are 
thermally identical to the dual-duct system. The paper attempts to 
prove that a simple adjustment on the controls of many of these 
systems can conserve energy--immediately. 


30606 Judgement of cold and heat pump processes with the aid of 
exergy comes to the fore. An exergy-enthalpy diagram from R 22. 
Reichelt, J. (Essen Univ. (Gesamthochschule) (Germany, F.R.). Inst. 
fuer Angewandte Thermodynamik und Klimatechnik). Kaelte Klima- 
tech.; 31: No. 4, 157-160(1978). (In German). 

After a general introduction to the exergy concept and its 
importance compared to other evaluation factors, an exergy-enth- 
alpy diagram is given for the refrigerant R 22 and interpreted. To 
illustrate the method, the determination of the exergetic efficiency is 
shown using the example of a practical calculation. Forty-eitht 
literature references are cited. 


30607 Common well for 21 heat pumps. Hadenfeldt, A. Mittei- 
lungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 5, 9-12(1978). (In German). 

On the exhibition ‘Hamburg Bau ‘78’, a demonstration on the 
application of heat pumps via a joint well system was carried out, in 
which 9 firms had installed 21 heat pumps, each connected with a 
warm-water floor heating. The article reports on the construction of 
the heat-pump system and the well-water-supply-system. Besides the 
description of the mode of operation, first results of the test measure- 
ments are explained. Then, the energy balance of the system is set 
up. According to this, the heating costs amount to DM 9.85/m?. 
Service water heating by means of heaters costs approximately 120 
to 140 DM/a. The investment costs of the heating are approximately 
17,000 DM per one-family-house. 


30608 Planstudie Fernwaermeversorgung Oberhausen/westliches 
Ruhrgebiet. Kurzfassung. (Planning study ‘District Heating’ Oberhau- 
sen/Western Ruhr district. Short version). Bonn; Bundesministerium 
fuer Forschung und Technologie (1978). 124p. (In German). 

After a brief description of how the heat demand was as- 
sessed, the heat demand now and up to 1990 is assessed as well as the 
possibility to meet it. The possibilities of heat decoupling from 
thermal power plants are outlined as well as the future heat transport 
and the future heat distribution in the planning area. Proposals are 
made for development stages of the district heating grid, and results 
of rentability calculations are presented. 


30609 Present state and development expectations of heat pump 
research. Kueppers, P. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Nichtnukleare Energieforschung). 
Klima Kaelte Ing.; 6: No. 7/8, 265-269(1978). (In German). 

In this paper a survey is made of the current and finalized 
heat pump projects in the Federal German Republic which were and 
are being carried-out financially supported by the Federal Ministry 
for Research and Technology. After classifying the research projects 
according to their main technological subjects the purpose of the 
individual projects is explained and - where possible - the first results 
reported. Finally, a review of the future research work is given. 


30610 Sealed closures with weather stripping. Olson, H.G. (to H. 
G. Olson and Co., Inc.). US Patent 4,064,654. 27 Dec 1977. Filed 
date 18 Jun 1976. 8p. 
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be oe especially for slidable closures such as win- 
dows is disclosed. Wherein the weatherstripping comprises a flexible 
plastic foam substrate provided on at least a part of its outer surface 
with a tough abrasion resistant skin. The weatherstripping is com- 
pressed into a confining channel in one closure member, and is 
provided with flocked fibers extending away therefrom to engage a 
second closure member to prevent the infiltration of air and water. 
The substrate may preferably comprise ionomer plastic foam. The 
outer skin may be of the same material as is the celluisr substrate or 
it may be a different material, e.g., laminated to at least one side of 
the cellular substrate to provide a smooth yet abrasion resistant 
surface. Specific cross-sectional shapes of weatherstripping are dis- 
closed, together with manufacturing methods wherein the weather- 
stripping is shaped while in sheet form and then is slit into strips for 
insertion into the channel member. 


30611 District heating channel, particularly for hot water pipe- 
lines. Lundbohm, L. (to Nyby Bruk AB). German(FRG) Patent 
2,345,777/C/. 3 Nov 1977. 3p. (In German). 

Addition to P2219228.5. 

This is an addition to patent P2219228 concerning a district 
heating channel particularly for hot water pipelines which are laid in 
the channel on supports consisting of heat insulating material and is 
surrounded by insulating material. The insulating material is covered 
with a foil on the top and sides designed with holes penetrable for 
steam. The holes’ diameters are 0.05 to 0.2 mm, so small however, 
that no water can penetrate the insulating material but it runs along 
the side of the cover foil to the drainage pipes on the channel floor. 
According to the additional patent, the covering foils can be com- 
pletely closed off on the under side of the insrlating material or 
superimposed, however the holes in the lower half of the cover foil 
must have larger diameters to about 4 or 6 mm. 


30612 Considerations on the qualitative assessment of heating 
plant with the aim of maximum energy saving. Schmidt, E. HLH, Z. 
Heiz., Lueftung, Klim., Haustech.; 28: No. 11, 399-402(Nov 1977). (In 
German). 

It is often difficult for construction managers to discover 
whether and to what extent the offered heating plant complies with 
the requirements for economic operation. The author introduces a 
process for classifying and assessing the quality of plant with the aim 
of careful use of energy, which is of interest for the customer and 
operator as well as for the planner and installer of heating plant. 


30613 Requirements for the extension of the district heating 
network. Flurschuetz, E.; Proske, M. Staedtetag; No. 10, 579- 
581(1977). (In German). 

To begin with, the paper discusses space heating with the aid 
of district heat and the possibility of extending the district heating 
network along with the main preconditions for an extension. These 
are: a concept for space heating, high connection density, maximum 
heat generation in combined cycle, and a fast utilization of existing 
pipeline capacities. 


30614 Development of a small institutional heating plant to uti- 
lize forest residue fuels. Riley, J.G. St. Joseph, MI; American Society 
of Agricultural Engineers (1976). 29p. (CONF-7608133—1). Univ. of 
Maine, Dept. of Agricultural Engineering, Orono. 

From North Atlantic Region American Society of Agricul- 
turai Engineers annual meeting; New Burnswick, NJ, USA (15 Aug 
1976). 

A 200,000 Btu/hr fully automated furnace burning chipped 
forest residues has been developed for use in small institutional 
heating plants. The system is designed to optimize thermal efficien- 
cy, using waste heat from the flue gases to dry the incoming chips; a 
condenser recovers heat from the saturated flue gases after the dryer 
and preheats the incoming combustion air. Design and construction 
of the prototype are described, together with results of the initial 
operating tests and proposed concepts for control and safety of the 
unit. 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 29666, 29679, 30415, 30422, 
30428, 30429, 30431, 30435, 30444, 30466, 31058 


30615 (CONF-790107—1) Residential space heating systems: 
energy conservation and economics. O'Neal, D.L. (Oak Ridge Nation- 
al Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 7p. Dep. 
NTIS, MF AOI. 

From 3. national conference and exhibition on technology for 
energy conservation; Tucson, AZ, USA (22 Jan 1979). 

Portions of document are illegible. 

Annual energy use for residential space heating was 8.6 Quads 
in 1975. This accounted for over 50% of the energy used in the 
residential sector and 12% of energy used in the U.S. that year. 
Because residential space heating accounts for such a large share of 
energy use, improvements in new space heating systems could have 
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significant long-term conservation effects. Several energy-saving 
design changes in residential space heating systems are examined to 
determine their energy conservation potential and cost effectiveness. 
Both changes in conventional and advanced systems are considered. 
Conventional design changes include options such as the flue 
damper, sealed combustion, electric ignition and improved heat 
exchangers. Some of the advanced designs include the gas heat 
pump, pulse combustion furnace, and dual speed compressor heat 
pump. The energy use and cost estimates are developed from current 
literature, heating and equipment manufacturers and dealers, and 
discussions with individuals doing research and testing on residential 
space heating equipment. Results indicate that implementation of 
conventional design changes can reduce energy use of representative 
gas, oil, and electric space heating systems by 26, 20, and 57%, 
respectively. These changes increase the capital cost of the systems 
by 27, 16, and 26%. Advanced gas and electric space heating 
systems can reduce energy use 45 and 67%, respectively. However, 
the advanced systems cost 80 and 35% more than representative gas 
and electric systems. 


30616 (CONF-790132—2) Annual cycle energy system. Minturn, 
R.E. (Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W- 
7405-ENG-26. 22p. Dep. NTIS, PC A02/MF AOl1. 

From Electric power research institute workshop; Tampa, 
FL, USA (14 Jan 1979). 

The design, operation, and performance of the Annual Cycle 
Energy System (ACES) which provides space heating and cooling 
and hot water for an experimental house in Knoxville, TN are 
described. ACES is basically an assisted heat pump with energy 
storage in an ice-water bin. Solar panels are used to replenish the 
stored energy. The bin must be large enough to store all of the ice 
needed for summer cooling or all the ice generated in the winter. 
The combined COP for 1 year of heating, cooling, and hot water 
production was 2.8, and it is believed this can be improved to 3.6. 
The major disadvantage is the high cost of installing the ice storage 
bin and the supplemental energy systems such as the solar panels. 
The ACES house consumed 45% of the electrical power used in an 
identical house heated wiht an air-to-air heat pump. (LCL) 


30617 (EPRI-EA—682) Patterns of energy use by electrical 
appliances. Final report. Harper, R.D.; McDonald, D.; Sharp, M.; 
Bennett, M.G. (Midwest Research Inst., Kansas City, MO (USA)). 
Jan 1979. 258p. Electric Power Research Inst., Palo Alto, CA. 

Information about the energy consumption of major electrical 
appliances in the home is presented. A survey of 2,000 households in 
16 U.S. cities was conducted to determine socioeconomic and physi- 
cal characteristics of those homes. The monthly electric utility bills 
of the surveyed households were collected from August 1976 to July 
1977. A total of 900 major appliances were metered in 150 of the 
2,000 households to determine electricity use for the same 1-year 
period. In addition, gas bills for a portion of the 2,000 households 
were collected for the same period. All of this information was 
entered on a computer data base. The results of this study include: 
the extent of major electrical appliances ownership and factors that 
affect ownership; the total electricity used in the home and factors 
affecting electricity use; the electricity used by major appliances and 
factors affecting this use; the amount of natural gas used in resi- 
dences; and an extensive residential energy data base on a statistical- 
ly reliable sample that can be used for more extensive studies of 
factors affecting electricity use in the home. 


30618 (TID—28966) Energy-efficiency program for appliances: 
television sets. Hubacher, J.S.; Kanter, J.1.; Ward, J.R. (Value Engi- 
neering Co., Inc., Alexandria, VA (USA)). 31 Oct 1977. Contract 
EM-76-C-01-8650. 101p. Dep. NTIS, PC A06/MF AO1. 

Value Engineering has conducted technical investigations in 
support of the energy-efficiency improvement program for television 
sets. Proposed test procedures for determining energy consumption 
were studied, and the procedure recommended by the National 
Bureau of Standards was determined to be the most-acceptable 
method. The development of a data base establishing energy con- 
sumption for the 1972 television-set population was undertaken in 
co-operation with the Electronic Industries Association. Energy- 
efficiency factors of 74.2% for color receivers and 37.4% for mon- 
ochrome receivers were calculated. In addition, to show the prog- 
ress which the television industry has made since 1972, estimated 
energy-efficiency factors for the 1976 production year were calculat- 
ed based on test data collected by the State of California and from 
tests by value on currently marked sets. These factors were calculat- 
ed to be 107% for color receivers and 113% for monochrome 
receivers. Value also carried out supporting investigations which 
included examining television brightness, effect of picture-tube 
screen size On energy consumption, and technical implications on 
near-term and future television-receiver energy consumption. The 
results are discussed in this report. 


30619 (TID—29415) Weatherization Assistance Program. 
Annual report to the President and the Congress. (Department of 
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Energy, Washington, DC (USA)). Mar 1978. 12p. Dep. NTIS, PC 
A02/MF AOl1. 

Title IV, Part A, of the Energy Conservation and Production 
Act, enacted August 14, 1976, (Public Law 94-385), directs the 
Federal Energy Administration (FEA), and its successor, the De- 
partment of Energy (DOB), to establish a Weatherization Assistance 
Program for Low-Income Persons. The program provides Federal 
financial assistance to carry out a national weatherization program to 
assist low income persons, especially the elderly and the handi- 
capped low income. ECPA provides that DOE shall make grants to 
the States and, in certain instances, to Community Action Agencies, 
units of general purpose local government, and Native American 
tribal organizations to carry out weatherization projects. To imple- 
ment this program, the Act authorizes $55 million for FY 77, $65 
million for FY 78, and $80 million for FY 79. In order to implement 
the Weatherization Assistance Program, FEA published draft regu- 
lations in the Federal Register on April 1, 1977 (42 F.R. 17470). 


30620 Hollow core synthetic fireplace log and method and appa- 
ratus for producing same. Lange, S.R. US Patent 4,120,666. 17 Oct 
1978. Filed date 21 Jun 1976. 12p. 

This invention is directed to a synthetic fireplace log with a 
hollow core, said log being composed of shredded paper and wax. 
The logs are produced by continuously compacting shredded paper 
into one end of a compaction chamber, injecting hot molten wax into 
the compacted paper in the compaction chamber, cooling and har- 
dening the wax, and continuously extruding finished logs from the 
opposite end of the compaction chamber with means for cutting the 
continuously extruded log into convenient lengths. 


30621 Fireplace heat exchanger. Wass, R. US Patent 4,120,281. 
17 Oct 1978. Filed date 22 Sep 1975. 8p. 

A flexible tubular body with annular ribs defining an expand- 
ed heating surface and a pair of integral clamps constitute a heat 
exchanger that is mountable to a fireplace lintel. Opposite ends of the 
tubular body, which are exposed at opposite sides of the fireplace 
opening, are provided with deflection grates for directing air flow. 
A panel extends across the fireplace opening at an upper region 
thereof and constitutes a smoke deflector. A thermostatically con- 
trolled, variable speed blower is contained within the tubular body 
for drawing cool air from the room and for exhausting heated air 
into the room, the cool air being heated within the tubular body by a 
fire in the fireplace. 


30622 Fireplace enclosure and integral heat-exchanger. Edwards, 
H.F. (to Sunbeam Corp.). US Patent 4,119,081. 10 Oct 1978. Filed 
date 23 Jun 1977. 10p. 

A combination fireplace enclosure and heat-exchanger unit of 
the retro-fit variety is disclosed which provides supplemental heat to 
room areas external to a fireplace, comprising an enclosure frame 
having closure doors, and a series of elongate heat-transfer members 
carried by the frame and constituted of relatively high thermally 
conductive material such as aluminum, disposed side by side, and 
having portions extending rearwardly from the frame in a position 
directly above the fire so as to absorb heat therefrom. 


30623 Performance of domestic wet heating systems in contempo- 
rary and future housing. Pickup, G.A.; Miles, A.J. (Br Gas Corp, 
Watson House, Heat Div, Engl). Gas Eng. Manage.; 18: No. 6, 188- 
204(Jun 1978). 

Methods of optimizing the gas used for heating and providing 
hot water in conventional and highly insulated houses are discussed, 
based on field and laboratory studies conducted by British Gas 
Corporation. Key aspects in each of the following four areas are 
considered: (1) boiler design and operation over the full load range; 
(2) system design and control; (3) building design, interaction and 
response with the system and the environment; and (4) occupational 
requirements, mode of operation and economic restraints. With all 
types of buildings it is shown that individual gas boilers, as compared 
with district heating schemes, represent overall the most economical 
use of energy. 27 refs. 


30624 Electric heating with heat pumps and storage heaters. 
Haus Tech.; 9: No. 4, 25-26(Apr 1978). (In German). 

First of all, the direct utilization of solar energy is dealt with, 
whereby very general remarks on energy saving space heating are 
made. Details are given on the investment costs and the oil saving 
when preparing service water for a one-family house with four 
persons. After it is pointed out that an increase in the capacity for 
storage heating systems has to be expected, the advantages of a 
combination of an electrical storage heater and a heat pump are 
indicated. Eventually, the Siemens program on air-air and air-water 
pumps which was exhibited at the Domotechnica 1978 is introduced 
and the application of the pumps as a bi- and monovalent way of 
heating houses is described. 


30625 Thermal comfort and energy consumption in winter condi- 
tions: new experimental approach. Hannay, J.; Laret, L.; Lebrun, J 


” 
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Marret, D.; Nusgens, P. (Univ de Liege, Inst de Thermodyn, Belg). 
ASHRAE Trans.; 84: 150-175(1978). (CONF-780122—). 

From ASHRAE meeting; Atlanta, GA, USA (29 Jan 1978). 

The study described was conducted to provide information of 
the conditions governing thermal comfort and of the energy con- 
sumption resulting from different heating systems in dwelling rooms. 
Different combinations of heating systems, insulation and air infiltra- 
tion have been studied in a climatic room at the University of Liege, 
Belgium. Some hundred tests have been performed to analyse in 
each case the inside microclimate and the corresponding heat losses. 
The analysis of the results relating to comfort is supplemented by 
another experimental study with subjects placed in the climatic 
room. 


30626 Retrofitting an existing wood-frame residence to reduce its 
heating and cooling energy requirements. Burch, D.M.; Hunt, C.M. 
(NBS, Cent for Build Technol, Washington, DC). ASHRAE Trans.; 
84: 176-196(1978). (CONF-780122—). 

From ASHRAE meeting; Atlanta, GA, USA (29 Jan 1978). 

A wood-frame residence having only limited insulation in the 
attic was retrofitted in three stages to reduce its energy requirements 
for heating and cooling. The three retrofit stages comprised: reduc- 
ing air leaks; adding storm windows; and installing insulation in the 
floor, ceiling, and walls. The house was extensively instrumented to 
evaluate energy savings and changes in air-infiltration rates. This 
paper presents the findings of an energy conservation study conduct- 
ed at the National Bureau of Standards and carried out under the 
sponsorship of the Federal Energy Administration. 11 refs. 


30627 Controlled ventilation in domestic premises. Baets, F.A. 
(Aldes, 60 - Lyon (France)). Kaelte Klimatech.; 31: No. 2, 64- 
70(1978). (In German). 

Because of new heat saving regulations, the gap flow coeffi- 
cients must not exceed certain maximum values. Mechanical ventila- 
tion systems are necessary to provide sufficient air changes in 
domestic premises. Uncontrolled ventilation from windows leads to 
excessive energy losses. Heat losses due to ventilation can amount to 
between 17 and 70% of the losses through the walls, depending on 
the ventilation principle and insulation of the building. The most 
economical process for mechanical ventilation operates with air 
intakes on the outside and mechanical extraction. Mechanically 
blowing in air at the inlet and mechanical extraction are more 
expensive, but are preferable in noisy locations of dwellings. In 
addition, devices for heat recovery can be justified. 


30628 Pulse ventilation of living rooms from the energy point of 
view. Wiedenhoff, R. HLH, Z. Heiz., Lueftung, Klim., Haustech.; 28: 
No. 12, 439-444(Dec 1977). (In German). 

Calculations on models show that energy saving is impossible 
with pulse ventilation in living rooms in normal use. The optimum 
solution from the energy point of view is the hesteniealiy just 
sufficient controlled ingress of air. Each reduction of self-ventilation 
below the hygienically required minimum brings about additional 
heating energy consumption, as the inhabitants will produce the 
necessary air change by opening windows. The additional consump- 
tion due to pulse ventilation becomes all the greater the more 
frequently it has to be carried out or the more intensive the individu- 
al pulse ventilation is. Even if one deliberately avoids excessive 
ventilation, one must expect about 10 to 20% greater heating energy 
consumption. Windows which are left open overnight generally lead 
to excessive ventilation. The additional heating energy consumption 
brought about by this can be quantified at about 20 to 30%. In order 
to compensate for this additional consumption, the simultaneous 
absence of all inhabitants during the day would have to extend over 
12 hours/day. 


30629 Gas heat pump for domestic heating. Oe/- Gasfeuerung; 22: 
No. 10, 518-519, 522(Oct 1977). (In German). 

A heat pump plant in Bochum is described in a rather general 
form, although its most important data are given. The plant taken 
into operation in August 1977 and uses outside air. At temperatures 
below 0°C, heat is supplied by a gas boiler (bivalent alternative 
operation). Compared with a conventional heating system, the plant 
saves about 50% energy. 


30630 Demand development in the household sector and in the 
‘private sphere of consumers’. Schaefer, H. pp 17-22 of Entwicklung 
des Energiebedarfs und Moeglichkeiten der Bedarfsdeckung. 
Gruppe |: Analyse der bisherigen Energiebedarfsentwicklung. Dues- 
seldorf, Germany, F.R.; VDI-Verl. (1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977). 

Difficulties are pointed out, emerging when registering quan- 
titatively the energy consumed in the household sector. Neverthe- 
less, the attempt is made to give a notion of the development of 
energy consumption as detailed as possible, starting in 1960, and to 
elucidate trends concerning further development until 1980. Total 
energy consumption of private households is amounting to slightly 
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above 500 TW h/a, thus sharing about 26 % of the total energy 
consumption. The energy consumption of private households is 
characterized substantially by space heating requirements. Model 
calculations are used for showing that the energy consumption of 
private automobiles and station wagons has a considerable impact on 
the energy balance and will also have an increasing tendency in the 
future. 


30631 Alternative supply of needs for heating purposes. Dietrich, 
G.; Kaier, U. pp 139-150 of Entwicklung des Energiebedarfs und 
Moeglichkeiten der Bedarfsdeckung. Gruppe 6: Moeglichkeiten der 
zukuenftigen Bedarfsdeckung. Duesseldorf, Germany, F.R.; VDI- 
Verl. (1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977). 

Starting from a presentation of the housing structure, part of 
the household sector, an attempt is made to analyze the market for 
space heating. The situation in 197 is discussed followed by a 
forecast for 1990. Alternative central heating systems are evaluated 
in a cost comparison. A cost comparison is set up especially between 
oil-fired and solar service water heating and space heating. The 
forecast of developments in the market concerning space heating in 
1990 shows that the utilization of solid fuels and of fuel oil will 
decrease and about one third of the market will be to be redistribut- 
ed. 


30632 Furnace efficiency: space and water heating energy saving 
measures. Antonioli, P.S.; Farrar, L.C. Butte, MT; National Center 
for Appropriate Technology ({nd]). 8p. (NP—23675). $0.30. 

A list of energy conserving measures for the homeowner is 
presented. Information is included on savings with thermostat set- 
backs on water heaters and space heating systems; and recommended 
furnace, water heater, and heat distribution system maintenance and 
operation. (LCL) 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 30704 


30633 (LBL—8257) Hospital ventilation standards and energy 
conservation: proceedings of the 1978 international working confer- 
ence. DeRoos, R.L. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 31 Oct 1978. Contract W-7405-ENG-48. 318p. 
(CONF-780255—). Dep. NTIS, PC Al4/MF AOl1. 

From Conference on hospital ventilation standards and 
energy conservation; Minneapolis, MN, USA (21 Feb 1978). 

The University of Minnesota School of Public Health, under 
contract to Lawrence Berkeley Laboratory, is examining the basis of 
current hospital heating, ventilating and air conditioning standards 
to determine if they can be relaxed based on criteria that do not 
compromise the health, safety and comfort of patients and staff and 
have acceptance of the health care community. This work is based 
on the premise that current hospital ventilation standards are exces- 
sively conservative and impede possible opportunities for HVAC 
energy conservation strategies. Stated otherwise, relaxation of these 
standards might provide a further increase in energy conservation 
over that possible from hospital energy management programs alone. 
One of the University’s major tasks was sponsorship of an Interna- 
tional Working Conference on Hospital Ventilation Standards and 
Energy Conservation, held at Minneapolis on February 21-23, 1978. 
The question of odors needs further research. In particular, Yaglou’s 
work of 1936-37 needs updating in the context of today’s technology 
and cultural factors. Separate entries were made for the individual 
papers. 


30634 (LBL—8257, pp 55-73) Economics of ventilation stand- 
ards, Michaud, R. 31 Oct 1978. 

From Conference on hospital ventilation standards and 
energy conservation; Minneapolis, MN, USA (21 Feb 1978). 


Building codes in Minnesota and their application or lack of 
application to hospital buildings, and specifically building codes 
related to the heating, cooling, and ventilation of hospitals are 
discussed in terms of overlapping building codes, the need for 
updating building codes to promote energy conservation, and the 
special requirements of building codes which will permit the safe and 
adequate ventilation of hospitals with less energy use. (LCL) 


30635 (LBL—8257, pp 75-80) Physical factors: hospital codes in 
Sweden. Sodergren, D. 31 Oct 1978. 

From Conference on hospital ventilation standards and 
energy conservation; Minneapolis, MN, USA (21 Feb 1978). 


New building codes which set standards for energy conserva- 
tion, indoor climate control, and ventilation for hospitals in Sweden 
are discussed. The ventilation standards refer to the amount of 
outdoor air required, allowable concentrations of particles and bac- 
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teria in hospital air, and the acceptable amount of recirculated air in 
the system. (LCL) 


30636 (LBL—8257, pp 81-86) Physical factors: humidity. An- 
dersen, I. 31 Oct 1978. 

From Conference on hospital ventilation standards and 
energy conservation; Minneapolis, MN, USA (21 Feb 1978). 


Two studies conducted in Denmark on temperature and hu- 
midity control in buildings and the effects of these two variables on 
hospital patients are described. The temperature studies concluded 
that decreasing the hospital room temperature while increasing the 
insulation of clothing on the patients and hospital workers will not 
affect thermal comfort and will result in energy conservation. Hu- 
midity studies with human subjects showed there are no psyiological 
needs for humidification of air. Although higher room humidities 
keep down dust levels in the air, high humidities increase the growth 
of microfungi, microorganisms and house dust mites and require 
energy consumption to maintain the air humidifications. (LCL) 


30637 (LBL—8257, pp 123-137) Odors, air fresheners, air ion- 
ization and stale and fresh air. Chatigny, M.A. 31 Oct 1978. 

From Conference on hospital ventilation standards and 
energy conservation; Minneapolis, MN, USA (21 Feb 1978). 


The pschophysiological effects of air quality within buildings, 
specifically hospitals, and the significance of these effects to heating, 
air conditioning and ventilation requirements are discussed. The air 
quality components considered include temperature, humidity, 
odors, air ions, COz and Oz levels, smoke particles, infrared radi- 
ation, and electromagnetic and electrostatic fields. It is concluded 
that the goal of ventilation system should be to provide indoor air 
which is a reasonable simulation of good clean outside air. (LCL) 


30638 (LBL—8257, pp 163-168) Effect of increase in odorant 
concentrations on detectability and intensity. Dravnieks, A. 31 Oct 
1978. 

From Conference on hospital ventilation standards and 
energy conservation; Minneapolis, MN, USA (21 Feb 1978). 


The effect of ventilation rates on odor intensity and odor 
detectability was studied. It was concluded that the effect of reduc- 
ing the ventilation rate from 20 cfm level to 5 cfm on odor detectabi- 
lity, may be significant for most odors, and on the odor intensity 
above the odor threshold significant for a substantial fraction of 
odors. Inventory of in-hospital odor sources and evaluations of 
odorous emission rates and odor dilution thresholds from such 
sources could provide a basis for deciding which if any odor sources 
need to be controlled if the ventilation rates are decreased by odors 
maintained at pre-existing or decreased levels. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 30425, 30459, 30704 


30639 (AEC-CONF—78-268-001) Heat pump with gas motor for 
heat production and refrigeration in store. Herbst, W. (Herbst 
(Walter) Ingenieurges m.b.H. und Co., Berlin (Germany, F.R.)). 
1978. 13p. (In German). (CONF-7809111—3). Dep. NTIS (US Sales 
Only), PC A02/MF AOl. 

From 2. Essen heat vere 4 meeting) drives for heat pumps; 
Essen, F.R. Germany (6 Sep 1978). 

Portions of document are illegible. 

The integration of a gas motor pump in the heat and refrig- 
eration supply of a store is described. The heat pump bears about 
50% of the heating and cooling power, where the waste heat from 
small refrigerators for food cooling is used as heat source and the 
sprinkler container as intermediate storer for the waste heat. Particu- 
lar control engineering devices ensure high performance numbers of 
the heat pump over the consumer's whole load course. Through the 
combined utilization of the heat pump for heating and cooling 
purposes, about 35% of the direct energy costs per year for heat 
production and refrigeration of the store are saved. 


30640 Converting double duct to variable air volume. Obler, H. 
(Goddard Space Flight Center, Greenbelt, MD). Heat., Piping Air 
Cond.; 50: No. 12, 58-63(Dec 1978). 

Energy savings were accomplished in a four- -story building 
undergoing changes in space usage by converting the air handling 
system from double ducts to variable air volume (VAV). A new 
computer installed in the building's interior would have required 
additional air conditioning equipment because of the inefficiency of 
hot deck-cold deck systems. Details of the modifications for VAV 
and cost comparisons illustrate how energy waste was eliminated 
and cooling costs lowered. The new system takes advantage of free 
cooling when outside temperatures permit and eliminates most re- 
heating. (DCK) 
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30641 Exhaust hood energy saving device. Isom, W.C. US Patent 
4,105,015. 8 Aug 1978. Filed date 9 Mar 1977. 8p. 

The specification discloses an exhaust ventilation system with 
a vented hood arrangement over a cooking area which is controlled 
automatically by the presence of a cook at a cooking station. The 
primary exhaust fan is automatically turned off a predetermined 
period of time after the cook has left the cooking station. A fresh air 
fan is similarly controlled by the presence of the cook at the cooking 
station. An auxiliary exhaust fan is automatically energized and 
deenergized in response to the operation of the primary exhaust fan, 
such that the auxiliary fan is on when the primary exhaust fan is off 
and vice versa. 


TRANSPORTATION 


REFER ALSO TO CITATION(S) 30365, 30367, 30427, 30451, 
30518, 30519, 30544 


30642 (IKE-K—51-3) Simulation of the system energy, environ- 
ment, industry: energy consumption of transportation in Baden-Wuert- 
temberg. Part 1. Fundamentals of the modl. Le Van, T. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik und Energie- 
systeme). Aug 1977. 72p. (In German). Dep. NTIS (US Sales Only), 
PC A04/MF AOl1. 

Correlations between industrial production, socio-economic 
conditions and transportation, on the one hand, and transportation 
and energy consumption, on the other hand, are presented in a 
number of tables and figures. Conclusions are drawn from statistical 
data on functional relationships. Empirically based trend extrapola- 
tions are formulated. 


RAILWAY 


30643 (BMFT-FB-T—78-11) Stationary flywheel energy storage 
system SSB. Zwerenz, W.; Schauberger, H. (Maschinenfabrik Augs- 
burg-Nuernberg (M.A.N.) A.G., Muenchen (Germany, F.R.). Abt. 
Neue Technologie). Nov 1978. 153p. (In German). Dep. NTIS (US 
Sales Only), PC A08/MF AOl1. 

The study investigates whether the braking energy expended 
on the projected down-grade tunnel sectin of the Stuttgart Stadtbahn 
can be economically rewon by means of a stationary flywheel 
storage system. A design concept was drawn up for a low-loss large 
flywheel store of up to 25 Mg rotating mass and the service life of 
forged steel flywheels investigated. The final design resulted in a 
system with a 5 Mg flywheel and field rheostat controlled dc motor 
as an electromechanical converter. Study of the energy flux ratios in 
the light railroad power network revealed that 680 MWh of electri- 
cal energy could be saved annually. Plant costs (without conversion) 
for a tested plant would amount to DM 962,000. With savings in 
power costs of 80,000 to DM 100,000 per year and depending on 
interest rates and on rates of increase in electrical current price the 
plant would be amortized in 12 to 22 years compared to an expected 
service life of more than 30 years. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 30424, 30446, 30630 


30644 Process for the refining of used motor oils and products 
thereof. Mattox, W.J. US Patent 4,105,538. 8 Aug 1978. Filed date 21 
Jan 1977. 8p. 

Contaminants produced in lubricating oils during use in inter- 
nal combustion engines are converted to removable particulate 
matter by treatment with an amine. If an amine of higher activity is 
employed, the resulting refined product is re-usable as a lubricating 
oil and if an amine of lower activity is employed, the resulting 
product can be used as a corrosion inhibitor for metal surfaces. 


30645 Opportunities for the supply of needs in the transport 
sector. Frenzel, D.J. pp 151-156 of Entwicklung des Energiebedarfs 
und Moeglichkeiten der Bedarfsdeckung. Gruppe 6: Moeglichkeiten 
der zukuenftigen Bedarfsdeckung. Duesseldorf, Germany, F.R.; 
VDI-Verlag (1977). (In German) 

From Congress on the development of energy demand and 


” 


possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977) 

A review of present developments in the transport sector 
concerning driving performance as well as fuel consumption is 
followed by a description of possibilities for improving the optimiz- 
ation of transport and traffic systems. The opportunities for generat- 
ing fuels for motor vehicles are presented in a review. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 30424, 30743, 31083 





3174 ENERGY RESEARCH ABSTRACTS 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 30427, 30430 


30646 (COO—4237-2) System analysis for materials optimiz- 
ation. Progress report, 1 October 1977—31 October 1978. Berry, R.S. 
(Chicago Univ., IL (USA). Dept. of Chemistry). Nov 1978. Contract 
EC-77-S-02-4237. 7p. Dep. NTIS, PC A02/MF AOl. 

Technical progress during the second year of Systems Analy- 
sis for Materials Optimization was mixed. The project has as a 
central goal the development of a tool—a data base and a method of 
analysis—for comparing the total materials and energy demands of 
alternative technological ways of supplying the same service to the 
consumer at the point of end use, and the application of this tool to 
at least one major full-stream system, from primary resources to final 
disposal. This part of the project moved ahead significantly during 
1978: the physical input/output matrix is nearly complete for the 
automobile, and several alternative practices, especially parts reman- 
ufacturing, have been analyzed and set up for comparison. The study 
of the cement and concrete industry was elaborated into a full time- 
series study and is being used to study the role of capital replacement 
as an energy conservation measure. For reasons described in the text, 
the analysis of the economically optimal use of thermodynamic 
potential of fuels, and the preparation of a guidebook for process 
analysis were deliberately dropped. The same factors led to an 
unintended delay in the completion of the study of the pulp and 
paper industry. 


30647 (NP—23548) Fundamentals and methodology of investi- 
gating specific energy consumption. Schaefer, H.; Piller, W.; Richter, 
G. (Forschungsstelle fuer Energiewirtschaft, Muenchen (Germany, 
F.R.)). Aug 1975. 116p. (In German and English). Dep. NTIS (US 
Sales Only), PC A06/MF AO1. 

The energy characteristics and operation of plants and ma- 
chinery were investigated in order to obtain characteristic values for 
their specific energy consumption. On the basis of flowcharts and 
diagrams, the energy consumption of different branches of industry 
(processing industry, machine factory, glass industry) is shown along 
with their main consumption points. Another aspect, i.e., the product 
aspect, was introduced by an investigation of the specific energy 
consumption of industrial products. As an example, the whole chain 
(from raw material to the finished product) of specific energy 
demand in beer production was investigated and presented in a mass 
and energy flowchart. 


30648 Energy and agriculture. Urbanek, A. Mitteilungsbl. Dtsch. 
Ges. Sonnenenergie; 2: No. 5, 40-45(Sep-Oct 1978). (In German). 

This paper contains a brief report on a conference held in 
Zuerich, with the topic ‘energy and agriculture’. The goal of the 
conference was to inform about energy use in agriculture. The 
papers are presented in abstract form. 


30649 Hydrolysis of plastic wastes. Grigat, E. (Bayer, Dorma- 
gen, Ger). Mater. Tech.; 66: No. 4, 141-145(Apr 1978). (In French). 

The possibility of hydrolysis of plastic waste was investigated 
with special reference to soft polyurethane foam. With the aid of an 
arrangement including a two-wave extrusion screw a continuous 
process was developed by means of which shredded polyurethane 
foam residues are reseparated by hydrolysis into the raw materials of 
the original foam (polyether and amines). The regeneration products 
thus recovered can be used for the production of the same foam, at 
least as an addition to newly prepared initial materials. 28 refs. 


30650 Area planning. Schneiders, K. (Farbwerke Hoechst A.G., 
Frankfurt am Main (Germany, F.R.). Abt. Technische Werksplan- 
ung). Fortschr. Verfahrenstech.; 15: 385-401(1977). (In German). 

The paper represents a valuable survey of all important basic 
considerations necessary for site selection of industrial plants. Start- 
ing from the structures of capacity for work, subventional measures, 
aspects of traffic, energy, and raw material, the survey extends to 
environment protection, building planning, space utilization plans, 
and the distance between industrial, professional, and living areas. In 
a location factor catalogue and an evaluation map locations can be 
compared, evaluated, and optimized. The reference catalogue gives 
the possibility of extensive information for the planner. 


30651 Specialized plastics education. Greenwich, CT; Society of 
Plastic Engineers (1976). 292p. (CONF-7608124—). Society of Plas- 
tic Engineers, 656 W. Putnam Ave., Greenwich, CT $18.00. 

From SPE annual pacific technical conference; Seattle, WA, 
USA (10 Aug 1976). 

Twenty-eight papers were presented at the meeting. A sepa- 
rate abstract was prepared for each of 2 papers. The remaining 26 
papers were not in scope for the data base. (LCL) 


30652 Power for polymers, Bushman, E.F. (Strategic Resource 
Materials Plastics Engineering, Laguna Beach, CA). pp 243-262 of 
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Specialized plastics education. Greenwich, CT; Society of Plastic 
Engineers (1976). 

From SPE annual pacific technical conference; Seattle, WA, 
USA (10 Aug 1976). 

Power for the production of polymers is discussed emphasiz- 
ing energy and utility requirements. It is noted that energy utilization 
for the future of synthetic polymers and composites industries is a 
complex subject. Data is hard to come by, however it appears that 
the polymer industry can grow to enormous size, to rival metals. 
The metals industry is vulnerable to interruption of imports, from 
11% to 93% of production requirements. Metals imports proceed 
well in a period of open seas, free commerce and strong currency. 
Upset any one of these factors and the metals industry is hampered. 
At such future times of stress on materials, the processors of plastics 
rubbers, fibers, and composites will have the opportunity for more 
profitable business. If they have energy, water, machines, tools, 
resins, and feedstocks they will prosper. Industry is urged to con- 
serve energy and utility and to seek ways of improving processes to 
reduce the use of materials and energy. 


ENERGY SOURCES 


REFER ALSO TO CITATION(S) 28970, 29547, 30287, 30438, 
30439, 30441, 30442, 30443, 30499, 30506, 30520, 30521, 30522, 30525 


30653 (STU—76-4686) Construction of a burner for hydrogen 
gas. Wennerhorn, C. (Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden)). Sep 1978. 27p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

The use of hydrogen gas as a fuel in combustion processes is 
supposed to be a reality in the near future. The environmental 
advantages compare to the use of conventional fuels with be impor- 
tant due to less air pollution. An existing combusion system used for 
oil and gas has been retrofitted for the use of hydrogen gas. The new 
system has been found to operate satisfactory in testing experiments. 
The use of hydrogen gas as a fuel is supposed to be of great 
importance in different industrial processes in the future. 


30654 Integrated wood waste power plant moves towards energy 
independence. Spurrell, R.M.; Moody, D.R. Menlo Park, CA; Com- 
bustion Power Co., Inc. ({nd]). 12p. (NP—23632). Combustion 
Power Co., Inc., 1346 Willow Rd., Menlo Park, CA. 

High energy costs is a problem which is prevalent in today’s 
fiber and wood products facilities. The problem is particularly acute 
for plants designed at a time when oil was an inexpensive fuel. One 
such facility was Weyerhaeuser’s sulfite pulp mill in Cosmopolis, 
Washington. A case study showing how one power plant moved 
toward reduced oil consumption and, as such, energy independence 
is presented. 


MATERIALS 
REFER ALSO TO CITATION(S) 28866, 30435, 30520, 30521, 30522 


30655 Evaluation of aluminum heat exchangers. Mennicucci, G. 
(Cent Rech FIAT). Alluminio; 47: No. 5, 194-196(May 1978). (In 
Italian). 

The four basic production methods for aluminum heat ex- 
changers are discussed: furnace brazing with flux in dry air, vacuum 
brazing, seaming, adhesive joining. Adhesive joining is discussed in 
detail and a description is given of systematic tests carried out on 
adhesive joined exchangers: shear, tightness, and pulsating pressure 
tests. Favorable tests results show that adhesive joined exchangers 
have several advantages: lower joining temperature, no necessity for 
special or clad sheet, different alloys can be joined. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 30432, 30518, 31096 


30656 (AED-CONF—78-147-000) Materials and energy saving 
by modern methods of powder metallurgy. Huppmann, W. (comp.). 
(Max-Planck-Institut fuer Metallforschung, Stuttgart (Germany, 
F.R.). Pulvermetallurgisches Lab.; Haus der Technik e.V., Essen 
(Germany, F.R.)). 1978. 122p. (In German). (CONF-780267—). Dep. 
NTIS (US Sales Only), PC A06/MF AO1. 

From Seminar on material and energy saving by modern 
powder-metallurgical techniques; Essen, F.R. Germany (23 Feb 
1978). 

Portions of document are illegible. 

Nine manuscripts of lectures held during the seminar ‘material 
and energy conservation through modern methods of powder metal- 
lurgy’ on February 23, 1978 in ‘Haus der Technik’, Essen are 
presented. It was the aim of the seminar to give all those participants 
who are only a little or not at all familiar with powder metallurgy an 
introduction into the various methods. Secondly, illustrated by cost 
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examples, concrete possibilities of raw material and energy conserva- 
tion as against conventional production methods are presented. 


30657 (TREE—1337) Industrial refrigeration: potential for 
energy conservation. Knecht, M.A.; Farman, R.F.; Jensen, W.P. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Feb 1979. 
Contract EY-76-C-07-1570. 22p. Dep. NTIS, PC A02/MF AOl1. 

This report uses background theoretical and empirical infor- 
mation to identify the following major sources of inefficiency in 
industrial vapor compression refrigeration systems: temperature dif- 
ference between the evaporator and condenser; waste heat lost via 
the condenser; nonideality of refrigerants; operation of system at 
lower than design peak load; inefficient heat transfer across heat 
exchanger walls; compressor inefficiency; irreversible expansion of 
refrigerant through the throttling valve; and superheating and super- 
cooling in the evaporator and condenser, respectively. 


30658 Influence of momentum on heat transfer in an enclosed 
space. Biro, A. (Egesteknikai Kutato Intezet, Miskolc (Hungary)). 
Gas Waerme Int; 27: No. 10, 566-571(Oct 1978). (In German). 

The flow of useful heat in the working chamber of industrial 
furnaces can be increased by optimizing the momentum. Furnace 
efficiency can thus be improved by up to about 10%. With natural 
gas firing the efficiency measured as a function of momentum 
reaches its maximum with a specific momentum of Io=1.2 to 1.8 
Ns/g. It therefore appears to be advisable to design burners for the 
optimum momentum or to control them accordingly. 


30659 Minimum fuel consumption in heating metals. Kostowski, 
E. (Politechnika Slaska, Gliwice (Poland)). Gas Waerme Int.; 27: No. 
10, 558-563(Oct 1978). (In German). 

The heating of metal in an ideal furnace is analyzed. It is 
shown that the thermal efficiency of a non-recuperative furnace 
depends only on the temperature level. If heat is recuperated, the 
effect depends also on the arrangement of the recuperators. The 
instantaneous thermal efficiency which is of considerable importance 
for the thermodynamic analysis of metal heating is defined. A 
number of equations are worked out which enable the qualitative 
influence of different factors on fuel consumption during the heating 
process to be determined. The quantitative influence can be deter- 
mined with the aid of numerical computations for the particular type 
of furnace. The results of the analysis showed that the thermal 
efficiency of the process reviewed is only slightly dependent on 
variations of the fuel flow. A change in some process conditions, 
however, may exert a considerable influence on fuel consumption. 


30660 Fundamentals of fuel exchange in industrial furnaces. Pt. 
2. Fuel exchange in furnaces with waste heat recovery. Cernoch, S.F. 
Gas Waerme Int.; 27: No. 10, 552-558(Oct 1978). (In German). 

The fundamentals of fuel exchange in furnaces equipped with 
waste heat recuperators are analysed for two specific cases. In one 
case, the exchange of fuel in existing furnaces is to involve a 
minimum of engineering changes and furnace performance values 
remain different in spite of the conversion. The influence of recuper- 
ation on the individual characteristics is derived. In the second case, 
alternative solutions for new furnaces of specified capacity are 
analysed which are to be designed for using two or more types of 
fuel. All work done in the field of fuel exchange and heat transfer in 
the furnace chamber, including the present paper, places insufficient 
stress on heat transmission in the region of the flame. This is briefly 
discussed. In conclusion, the formulas used for dealing with the 
thermal aspects of fuel exchange are checked to see whether they 
are correct. It is pointed out that combustion efficiency is no suitable 
criterion for assessing the thermal performance of the furnace. 


30661 Th. Schmidt's contribution to gas firing in the ferrous and 
non-ferrous process industries. Kuehn, F. (LOI Industrieofenanlagen 
G.m.b.H., Essen (Germany, F.R.)). Gas Waerme Int.; 27: No. 10, 
538-548(Oct 1978). (In German). 

Developments in the design of burners for furnaces operating 
without a controlled atmosphere and in the design of radiant tubes 
for furnaces operating with a controlled atmosphere provided by 
inert or reactive gases are described. The emphasis is on furnace 
processes. Questions of furnace design are only dealt with where 
they are of influence on the process. A detailed description of two 
furnaces is presented to demonstrate the applications deriving from 
progress made. 


30662 Research and education in furnace engineering. Trappe, U. 
(Gefi Gesellschaft fuer Industrieofenwaerme m.b.H., Krefeld (Ger- 
many, F.R.)). Gas Waerme Int.; 27: No. 10, 533-537(Oct 1978). (In 
German). 

While heating, melting and firing are ancient processes, the 
design and construction of industrial furnaces was based almost 
entirely on experience and onLy to a small extent on theoretical 
knowledge up to the end of the ‘forties. It was only then that efforts 
were made to put the design and construciton of industrial and other 
furnaces on a scientific basis. This led to the establishment of joint 
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research institutes and commmittees on a national and international 
level. The suggestions emanating from these bodies have had a 
substantial influence on college curricula and on the actual design 
and construction of industrial furnaces. 


30663 Monitoring and control of the power consumption in an 
electric steel plant. Jung, W.; Koehle, S.; Lichterbeck, R.; Schmidt, 
P. Stahl Eisen; 98: No. 19, 979-984(Sep 1978). (In German). 

Power supply contracts with potential peak periods and off- 
peakperiods are discussed. The objective is the high utilization of the 
given energy of the works by arc furnaces without influence on the 
other power consumers. Known methods of power consumption 
control and the procedure of power distribution control with distri- 
bution of the available power to several furnaces depending on 
priorities are described. Control of the furnace power by direct 
access of the computer and improvement of the utilization of the 
given power in a monitoring interval of a quarter of an hour are 
discussed. 


30664 30 MW blast furnace blower drive with two-pole synchro- 
nous motor and static starting converter. Eckert, J.; Romascan, A. 
(Siemens, Dynamowerk Berlin, Ger). Siemens-Z.; 52: No. 9, 505- 
508(Sep 1978). (In German). 

Today's blast furnaces with an output of 3000 to 6000 ton of 
pig iron per day require blower drives of 30 MW and above. High 
efficiency, reliability and smooth starting are vital considerations in 
the selection of a suitable drive. The two-pole synchronous motor 
described in this article is directly coupled to the blower. It can be 
operated synchronously or asynchronously. The motor and blower 
can even be asynchronously self-started, if the supply system is 
sufficiently powerful. 


30665 Static frequency converter for starting a 30 MW blast 
furnace blower drive with two-pole synchronous motor. Bardahl, N.; 
Romascan, A.; Weigel, W.D. (Siemens, Geraetewerk Erlangen, 
Ger). Siemens-Z.; 52: No. 9, 509-512(Sep 1978). (In German). 

The 30 MW synchronous motor for a blast-furnace blower 
drive is accelerated with a static frequency converter and synchro- 
nized with the supply system once the voltage and phase angle of the 
motor and system coincide. The converter, including rectifier and 
inverter, is of modular construction. The inverter is controlled by 
the voltage clocking method. Electronic components are used for 
the sequential logic, closed-loop control, protection and monitoring 
of the drive and starting converter. 


30666 Energy conservation control method. Fox, R.Q.; Millho- 
len, J.1.; McWhirter, J.H. (to Westinghouse Electric Corp.). US 
Patent 4,106,097. 8 Aug 1978. Filed date 28 Apr 1977. 24p. 

An energy conservation schedule is followed automatically in 
response to production activity in a plant facility. The demand of 
power from the utility company is used as an indicator of actual 
production activity. The ON/OFF ratio of non-production loads is 
reduced to conserve energy and such adjustment is automatic in 
relation to actual demand of power. In one embodiment of the 
invention, a higher level of constraint is imposed on the non- 
production loads as soon as the demand has passed a critical thresh- 
old downward. In a second embodiment of the invention, control of 
the demand is installed in the plant in order to meet a demand limit 
at the end of a period of control involving the production loads as 
well as non-production loads under constraints. In the latter situa- 
tion, whenever demand control is ineffective for a full control period 
to affect switching of the production loads, the system goes to 
energy conservation with a higher level of constraints applied to the 
non-production loads. 


30667 Thermal insulation with mineral fibers in industrial plant 
construction. Borberg, H.J. Maschinenmarkt; 84: No. 68, 1328- 
1337(Aug 1978). (In German). 

Although energy-saving measures in industrial plant construc- 
tion are not controlled by law yet, the operators have recognized 
that operational costs must be kept within reasonable limits due to 
the steadily increasing energy prices and the increasing need and last 
but not least, for reasons of competition. Besides process improve- 
ments, appropriate insulation measures are the most efficient way. In 
adapting to the steadily increasing demands, minerals fiber insulation 
materials play an important role. For the insulation of pipe lines the 
increasing importance of mineral fibre coatings should be pointed 
out. If there are no operational points of view which must be given 
preference, the thickness of the insulation layers should be deter- 
mined exclusively by economic considerations. 


30668 Fuel economy in aluminum melting by combustion air and 
melting charge preheating. Mittmann, E. Giesserei; 65: No. 11, 305- 
307(25 May 1978). (In German). 

The article describes the design and operation of a new 
recuperator and preheating system coupled with an oil-fired rever- 
beratory furnace for aluminum foundries. The system is based on 
principle of flue gas utilization and provides significant oil economy. 
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30669 Energy characteristics and reduction of specific energy 
consumption in foundries. Ulmer, G. Giessereipraxis; No. 6, 75-90(25 
Mar 1978), (In German). 

Recent statistical data on fuel economy in foundries are 
presented and analyzed, and potential energy savings are examined. 
Suggestions are given for the reduction of specific thermal energy 
consumption in foundry operations, and energy economizing oper- 
ations are illustrated by examples. Capital investments contributing 
to energy economy are discussed. 


30670 BBC mains frequency induction furnace melting plants and 
their operation under special power supply conditions. Nieweg, E.W.; 
Schaub, H.P. (Brown, Boveri and Co, Baden, Switz). Brown Boveri 
Rev.; 65: No. 2, 69-75(Feb 1978). 

Today, the majority of liquid iron required for quality cast- 
ings is melted by extensively automated coreless type induction 
furnace installations. The supply of power to these installations from 
ordinary energy supply systems is possible, even for high-power 
furnaces, provided the reactive power compensation equipment, the 
load balancing components, and the switchgear are designed proper- 
ly, i.e., they are selected in accordance with the requirements of the 
supply system. 


30671 Mains-frequency induction melting plant for a roll found- 
ry. Metzner, H. (Brown, Boveri and Co, Baden, Switz). Brown Boveri 
Rev.; 65: No. 2, 76-81(Feb 1978). 

In a foundry two coal-fired reverberatory furnaces, each 
having a capacity of 18 ton employed as a melting unit for the 
production of rolls were replaced by electric melting because of 
stricter environmental requirements, increasing operating and lining 
costs and reduced fuel quality. The replacement mains-frequency 
induction melting plant consists of a 17 ton coreless induction 
furnace and two 23 ton coreless induction furnaces with two 3610 
kva supply systems, associated auxiliary —- and control and 
monitoring devices. Details are given of the melting plant require- 
ments, the installation layout, switchgear, and auxiliaries. The se- 
quence of operations is outlined. 


30672 Inductive billet, bloom and bar heaters for hot working in 
modern forging shops. Tasevski, Z. (Brown, Boveri and Co, Baden, 
Switz). Brown Boveri Rev.; 65: No. 2, 82-87(Feb 1978). 

Induction heating is gaining steadily in importance because of 
its technological superiority. Following a brief theoretical introduc- 
tion, the article summarizes the basic calculation and design ques- 
tions and explains the differences between the two main types of 
induction heaters, pusher-type and walking-beam furnaces. The arti- 
cle describes two production installations, a walking-beam heater for 
aaaee steel blooms and a bar heater working with automatic hot 
ormers. 


30673 Stationary and mobile medium-frequency plant for induc- 
tion heating. Schaufler, K. (Brown, Boveri and Co, Baden, Switz). 
Brown Boveri Rev.; 65: No. 2, 88-95(Feb 1978). 

The article deals mainly with medium-frequency plant based 
on rotary convertes. Frequency and power sources for medium- 
frequency (MF) plant encompass the ranges 500 Hz to 50 kHz/20 
kW to 2 MW. At the heart of each medium-frequency plant is the 
frequency converter. As a rule, this is a vertical single-shaft motor- 
generator comprising a three-phase induction motor and a single- 
phase generator, which are entirely separate electrically and joined 
only by the common shaft. With compact small plant the converter 
is installed in the control cubicle. If a mobile plant is required, the 
converter and the control cubicle are mounted on two separate or 
one common chassis. The latter can be provided with wheels or 
skids, depending on the required degree of mobility. Once a convert- 
er has reached its operating speed the generator-exciter is switched 
on. an electronic controller automatically regulates the power output 
in such a way as to prevent the current, voltage and power from 
rising above their rated values. A machine controlled in this way 
offers considerable advantages, in particular as regards minimizing 
heating times under variable loading conditions. Yet another advan- 
tage of this system consists in the fact that once the MF voltage has 
been selected it remains constant irrespective of temperature, load 
and mains voltage fluctuations. 


30674 Technical advances in high-frequency and medium-frequen- 
cy heating in the tube industry. Gollonitsch, F.; Annen, W. (Brown, 
Boveri and Co, Baden, Switz). Brown Boveri Rev.; 65: No. 2, 96- 
102(Feb 1978). 

The application of high-frequency and medium-frequency 
heating in tube manufacturing plants often raises both production 
and quality. More uniform tube quality has been the main result of 
recent improvements in the major operations of high-frequency 
welding, weld annealing and heating in preparation for tube reduc- 
tion. A modern mill for producing Tonghudinally welded tube con- 
sists essentially of a strip preparation installation, in which the coiled 
strip is uncoiled, tack-welded to form an endless strip (or ‘skelp’) and 
machined on the edges, a slit-tube forming section, a welding table, a 
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high-frequency generator as energy source for the welding table, a 
weld planer, a cooling section, a sizing mill for producing the final 
tube cross-section, and a cutoff station that severs the continuously 
produced tube into transportable lengths. Inductive or conductive 
transmission of the high-frequency energy is employed to heat the 
edges of the slit tube to the temperature required for pressure 
welding. The edges are then forced together by two or more squeeze 
rolls and welded. Both the skin effect and the proximity effect, 
which are typical phenomena for high-frequency current, occur 
regardless of whether the induction or the contact method is used 
and influence efficiency and heating rate. The more accurately the 
heat is generated right at the weld location, the better the electrical 
and welding efficiencies. As a result of the different way the current 
is transmitted under the two methods, differences occur in the flow 
of current, in the tube and in the heating zone. 


30675 Ultra-high-power arc furnace installations. Becker-Bar- 
brock, U.; Felix, W.; Papachristos, G. (Brown, Boveri and Co, 
Baden, Switz). Brown Boveri Rev.; 65: No. 2, 103-113(Feb 1978). 

Regional and structural changes in the iron and steel industry, 
together with new techniques for producing sponge iron, have 
resulted in the increased use of arc furnaces for producing steel. 
Brown Boveri manufacture and supply all the component parts 
which make up such an installation, i.e. furnace, control system, 
regulation equipment, automation systems, transformer, switchgear 
and reactive load compensation equipment. The article deals with 
designing these components to fit properly into the overall installa- 
tion. 


30676 Electronic electrode regulator for arc furnaces. Furrer, F. 
(Brown, Boveri and Co, Baden, Switz). Brown Boveri Rev.; 65: No. 2, 
114-117(Feb 1978). 

A precisely functioning electrode regulator contributes deci- 
sively to the economical operation of an arc furnace. Uniform wall 
wear, minimum electrode consumption, and avoidance of shut-down 
through rapid rise as a result of short-circuiting, are achieved 
through determination of operational values. The functions of the 
electrode regulator are to bring the electrodes down to the charge, 
to ignite the arc, and maintain the required electrical working point. 
Various types of disturbances can occur during the course of a 
charge: During melting these are basically interruptions of the arc as 
a result of melting down of the scrap or short circuits as the scrap 
falls in: While working with molten material disturbances arise 
primarily through agitation of the bath or slag. 


30677 Automation of electrical steelworks. Guncz, A. (Brown, 
Boveri and Co, Baden, Switz). Brown Boveri Rev.; 65: No. 2, 118- 
124(Feb 1978). 

The growing importance of arc furnaces in the steel industry 
and the consequent search for ways of improving them economically 
and technically necessitates extensive adoption of automation sys- 
tems in arc melting technology. This article describes the use in 
steelworks of the computer-controlled automation system DP 1500, 
developed by Brown Boveri. It is confined to those functions of the 
DP 1500 system which provide a measurable economic benefit, and 
can be considered for most steelworks. These are: Optimization of 
charging, calculation of alloys, control of the power demand, fur- 
nace control and plant monitoring. 


30678 Thermal performance of lining of large converter. Kre- 
myanskii, D.V.; Okorokov, B.N.; Kominov, S.V.; Donskoi, S.A.; 
Kuskov, N.P. (Moscow Steel and Alloys Inst, USSR). Stee] USSR; 
8: No. 1, 10-13(Jan 1978). 

The main heat input during operation of the vessel is received 
by an ‘active’ layer of lining 80-120 mm thick. The amount of heat 
which the lining can accumulate during a routing blow depends 
largely on the thermal state of this layer before the beginning of 
injection, and on the wear of the lining. Experimental data were used 
to construct a regression model to forecast heat losses. 8 refs. 


30679 Energy equation, the dissipation function and the Euler 
turbine equation. Mobarak, A. (Cairo Univ. (Egypt). Faculty of 
Engineering). Atomkernenergie; 32: No. 4, 215-219(1978). 

The derivation of the energy equation for a rotating frame of 
coordinates is presented. The link between the thermodynamics and 
the fluid dynamics of viscous flow and which is generally given by 
the dissipation function is discussed in more detail. This work shows, 
that the published definition of the dissipation function is an improp- 
er one, and leads in connection with the energy equation to contra- 
dictory results when considering the principle of energy conserva- 
tion. Further, the Euler turbine equation is discussed, and it is shown 
that the present form is only valid, if the flow condition in the rotor 
(the relative system) is steady. 


30680 Industrial heat-pumps. Eicke, K. (Sulzer-Escher Wyss 
G.m.b.H., Frankfurt am Main (Germany, F.R.). Technisches Buero). 
Klima Kaelte Ing.; 6: No. 7/8, 275-278(1978). (In German). 
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In large industrial undertakings, especially in chemical engi- 
neering where cooling and heating are required, ‘industrial heat- 
pumps’ will find application. This will be a heat-pump set which 
operates in the upper temperature range, i.e. up to about 90°C. It is 
characterized by the special refrigerant, suitable heat carriers and 
balanced wiring, and accounting for maximum heat gain. Heat pump 
calculation examples are given for different fields of application: 
Distillery, mill, gas expansion plant, heating of buildings, meat 
factory, all with a short description of the plant and with circuiting 
diagrams. 


30681 Fuel fired heat sources. Ortlinghaus, U. (to Deutsches 
Patentamt, Muenchen (Germany, F.R.); Vaillant (J.) K.G., Rems- 
cheid (Germany, F.R.)). German(FRG) Patent 2,609,701/A/. 8 Sep 
1977. 8p. (In German). 

Fuel fired heat sources with a valve-controlled ignition and 
main burner, whose flame is monitored and whose control valve is 
closed or opened by a controller according to the control deviation 
between actual and reference heat source temperature, previously 
suffered the disadvantage of high consumption of ignition gas. 
According to the invention this disadvantage is avoided by closing 
the ignition valve from the controller via a delay unit and having the 
delay time of the delay unit controlled either by the temperature 
measured by the sensor or increasing it with increasing deviation of 
the actual value of pre-temperature from the reference value of the 
pre-temperature. 


30682 Efficient use of electricity in motor drives. Knights, D.E. 
(Electr Res Assoc Ltd, Leatherhead, Surrey, Engl). Electron. Power; 
23: No. 11, 921-924(1977). 

It is estimated that the current UK population of ac electric 
motors is around 375 million with an installed power rating of about 
100 GW; hence any small savings achieved in energy consumption 
by individual motors could collectively realise significant savings on 
a company and national scale, allowing expensive energy resources 
to be used more effectively. A small improvement of only 1% in the 
average effective efficiency of industrial electric motors would save 
about 0.4 TWh of electricity per year. It may well be possible that, 
by new and better criteria for motor specification and application, 
the average efficiency can be improved by as much as 5%; this 
would mean that the saving would be 2 TWh which amounts to 
about 21/2 of the total industrial electrical energy bill. A programme 
of work to determine the most efficient way of using present-day 
electric-motor-drive systems that will enable a minimum of first cost 
and energy costs over the equipment life to be obtained. The report 
will be of particular value in advising industry how to operate plant 
more efficiently and will enable manufacturers and consultants in 
this field to give guidance on increasing motor efficiency. It is hoped 
that by discussions with motor users and manufacturers, and by 
energy audits of factories with large electrical consumption, better 
selection, application and operation criteria will be developed, per- 
mitting more efficient use of electricity in motor drives, and hence 
energy savings for the oeprating company and the nation. 


WASTE HEAT RECOVERY AND UTILIZATION 


REFER ALSO TO CITATION(S) 30412, 30413, 30417, 30420, 
30421, 30657, 30696 


30683 (INIS-mf—4055, pp 62-71) Possible uses of low-potential 
nuclear heat in agriculture. Harant, M. (Federalni Ministerstvo Ze- 
medelstvi a Vyzivy, Prague (Czechoslovakia)). 1976. (In Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


Czechoslovak agriculture may be supplied with low-potential 
(waste) heat from conventional power plants, transit gas pipeline 
compressor plants and nuclear power plants. The possibilities are 
discussed of applying the heat in growing hot-house and field 
vegetables, breeding fish, growing mushrooms, operating compost 
plants, in city waste water treatment and in heating animal breeding 
plants and drying houses. 


30684 (INIS-mf—4055, pp 45-50) Concept of nuclear heat appli- 
cation in the Czechoslovak chemical industry. Hynek, L. (Institut 
Chemizace Narodniho Hospodarstvi, Prague (Czechoslovakia)). 
1976. (In Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


The electric power demand of the Czechoslovak chemical 
industry will within 20 years equal the total power consumption of 
1962. This amount may only be provided by the development of 
nuclear power. Heat consumption in basic chemical production may 
be covered by a nuclear heating plant in two ways, 1.e., by a simple 
replacement of low-temperature steam currently produced using 
fossil fuel with nuclear power-produced steam, and by a high- 
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temperature heat supply from high-temperature nuclear reactors, 
which will necessitate a change in production technology. It is 
estimated that 70% of all chemical works will in the future want 
nuclear heating plants to cover their energy needs. 


30685 (ORNL/TM—6547) Economic feasibility assessment of 
the Oak Ridge National Laboratory waste-heat polyculture concept. 
Olszewski, M. (Oak Ridge National Lab., TN (USA)). Feb 1979. 
Contract W-7405-ENG-26. 39p. Dep. NTIS, PC A03/MF AOl. 

An economic feasibility analysis was performed for a pro- 
posed waste-heat aquaculture system that uses a tilapia polyculture 
concept. The system is designed to use waste water nutrients to 
grow plankton which is fed to the fish. The system was judged to be 
economically viable if fish production costs of $1.32/kg (60 cents/Ib) 
or lower were achieved for production rates that have been experi- 
mentally verified. The results of the analysis indicate that the system 
is economically viable if capital costs are annualized using a 15% 
fixed charge rate (FCR). Feasibility of the system at a 25% FCR 
depends upon aeration turnover time and system food conversion 
efficiency. Eliminating cages from the system design decreases the 
capital costs and improves the economic potential of the system. 
Additional capital cost reductions are possible if the aerators are 
removed from the system. However, expected fish production rates 
are also decreased and the system does not appear economically 
viable for a 25% FCR. System design modifications due to biologi- 
cal considerations included lining the algal pond with a plastic liner 
and using commercial fertilizers in place of organic waste streams. 
Lining the algal ponds did not affect the feasibility of the system at a 
15% FCR but did result in the system becoming economically 
unattractive at a 25% FCR. The use of commercial fertilizers added 
15 cents/kg (7 cents/Ib) to the production but did not have serious 
adverse effects on the feasibility of the system. The system appears 
to have economic promise and should be examined further. Oper- 
ation of a small expermental system to verify the estimated perform- 
ance parameters is needed. 


30686 (TID—28954) Survey of potential energy savings using 
high effectiveness recuperators for waste heat recovery from industrial 
flue gases, Final report. Gerstner, M.; Stake, R. (AiResearch Mfg. 
Co., Torrance, CA (USA)). 15 Oct 1977. Contract EC-77-C-07-1642. 
124p. Dep. NTIS, PC A06/MF AO1. 

This project was undertaken to determine how much energy 
could be saved in the US by using high efficiency recoperators to 
recover heat from industrial flue gases. A mail questionnaire was 
sent to 1350 manufacturing firms in California and the Eastern US to 
obtain data on fuel consumption in plants representing 50 different 
Standard Industrial Classifications (SIC). Plant surveys of 16 of the 
most fuel-consuming firms were made, so that the potential fuel- 
saving with recuperators could be estimated for the operating condi- 
tions and equipment used in each plant. These data were extrapolat- 
ed to predict potential savings for US industry. The results indicate 
that an estimated 0.35 quads of energy can be recovered from 
industrial process thermal effluents using heat recuperators which 
are 85% effective. This represents 0.50% of the annual energy 
consumption in the US, or 4.2% of the total natural gas and fuel oil 
consumed by all SIC’s as reported in 1974, or enough fuel to heat 5 
million typical US homes. It is concluded that: the most significant 
fuel conservation potential of recuperators exists in the metals, glass, 
and cement industries where the flue gas temperature is between 
1000 to 1200°F or above 1800°F; technical problems involved in 
waste heat recuperation must be solved and are related to the 
physical and chemical properties of the flue gas, high temperature 
materials needed for recuperators, and modifications to industrial 
equipment so that the recovered heat can be used; and, as fuel costs 
increase, the installation of high efficiency recuperators hassignifi- 
cant economic advantages. Further federal-industry efforts to devel- 
op high performance recuperators are recommended. (LCL) 


30687 Method of recovering heat of combustion waste gas arising 
from glass tank furnace. Hatanaka, K.; Inoue, H.; Hisatomi, H.; 
Okuda, K.; Suzuki, T.; Murao, M.; Utiyama, S. (to Central Glass 
Co., Ltd.). US Patent 4,119,395. 10 Oct 1978. Priority date 27 Sep 
1975, Japan. 8p. 

A powdery substance in a suspension state is heated with the 
high-temperature combustion waste gas exhausted from a glass tank 
furnace, and the air for combustion is heated with the thus heated 
powder substance. When the powdery substance employed is a raw 
material for preparing glass, the raw materials for preparing glass 
and the air for combustion to be supplied to the glass tank furnace 
are both heated therewith thereby contributing to effective recovery 
of the heat of the combustion waste gas. 


30688 Process and apparatus for transforming heat at a relatively 


low temperature into power or energy. Brola, G. (to Enterprise 
Industrielle de Chaudronnerie). US Patent 4,118,934. 10 Oct 1978. 
Priority date 21 Mar 1975, France. 8p. 

The invention relates to a process for transforming heat 
having a low temperature into motive power, wherein heat which is 
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carried by a first fluid is used for heating a condensable second fluid 
which participates in a thermodynamic cycle and wherein the 
second fluid is expanded thereby producing motive power or ther- 
mic energy having a higher potential. The apparatus for putting into 
practice this process comprises a superheater, in which the first fluid 
carrying the heat to be transformed and the second fluid circulate, an 
expansion device for the second fluid which produces motive power, 
a heat exchanger in which the expanded second fluid and a com- 
pressed second fluid circulate, a condenser for transforming the 
expanded second fluid into a liquid, a compressor for feeding the 
liquid second fluid to the superheater via the heat exchanger, and a 
gaseous fluid circulating through the condensor which mixes via 
ports and a convergent nozzle in the superheater with the first fluid. 
An environmental conditioning apparatus may be connected to 
receive a portion of the output from the expansion device or the 
condensor to effect a heating or cooling operation. 


30689 Recovery of heat from molten slag from metallurgical 
processes. Okuno, R.; Fujii, H.; Toyoda, K. (to Kawasaki Jukogyo 
Kabushiki Kaisha). US Patent 4,111,159. 5 Sep 1978. Priority date 24 
Mar 1976, Japan. 6p. 

Molten slag in a vessel or vessels is placed below heat 
absorbing tubes through which water is passed and converted into 
steam by the heat radiated by the slag of high temperature, the heat 
thus being recovered by utilizing the steam for heating purposes, or 
for driving a turbine or the like. A cover is placed over the tubes and 
the vessel or vessels to increase the heat transfer efficiency. Any 
cooled slag layer formed on the surface of the molten slag in the 
vessel is removed by skimming to promote the heat transfer and, 
after the temperature of the slag in the vessel has lowered to about 
1200°C, the slag is agitated to further promote the heat transfer. 
Alternatively, the slag in the vessel or vessels is agitated from the 
beginning until its temperature has lowered to about 700°C. 


30690 Using waste-gas heat energy with suitable facilities. Por- 
nitz, M. Maschinenmarkt; 84: No. 60, 1192-1194(Jul 1978). (In 
German). 

Today materials and control engineering permit very eco- 
nomical application of facilities for recovering the heat energy in 
waste gases. These facilities are of advantage at waste gas tempera- 
tures between 200 and 800°C. In almost every industrial plant 
energy reserves may be activated which in some cases can replace 
the total fuel consumption for heating of buildings or for the prepa- 
ration of service water. 


30691 Id-diagram for high gas temperatures and pressures. Buk- 
harin, E.N. (All-Union Corresp Polytech Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 6, 74-79(1978). (In Russian). 

The contact method of water heating differs from the usual 
surface method by higher efficiency and intensity of heat exchange. 
These advantages are manifested even more sharply when the gas 
pressure rises. The use of the contact method is promising in gas 
turbine, compressor, and other thermal power plants. In order to 
calculate heat and mass transfer between gas and water at different 
pressures, a modified Id-diagram is worked out for combustion 
products at t up to 1800 K. A method of calculation of the combined 
surface contact heat utilization by means of the said Id-diagram is 
developed. 


30692 Utility industrial energy center. Hunt, H.H. Eugene, OR; 
Eugene Water and Electric Board (1978). 8p. (NP—23628). Eugene 
Water and Electric Board, OR. 

An electric utility in Oregon and an industrial customer, 
Weyerhaeuser Company, have joined in a relationship to utilize 
existing industrial boilers to produce process steam and also to 
produce electric energy for the utility at a fuel conversion efficiency 
of 81%. The utility will own and install a turbine-generator on leased 
land within the mill site and will also pay for certain modifications to 
the existing boiler facilities. The rationale of both parties in entering 
into the contracts, their responsibility, obligations, ownership, fi- 
nancing, operations, maintenance, and fuel arrangements are dis- 
cussed. 


30693 Agro-Industrial Report: performance test of heat-recover- 
ing gin-waste incinerator. Lalor, W.F.; Jones, J.K.; Slater, G.A. 
Raleigh, NC; Cotton Inc. (1976). 36p. (NP—23606). Cotton Inc., 
4505 Creedmoor Rd., Raleigh, NC. 

The design, operation, performance, and cost of an inciner- 
ator-heat recovery system which uses waste heat from incinerating 
cotton gin trash for gin drying are discussed. In the 1975 season 
during which 8200 bales of cotton were ginned, the incinerator 
provided 85% of the heat needed for drying, thereby saving in LP 
or natural gas that otherwise would have been used. Additional 
savings in gin waste disposal costs were simultaneously achieved. 
This incinerator-heat recovery system proved to be both technically 
and economically desirable. (LCL) 


ERA VOL. 4, NO. 11 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 28863, 30371, 30380, 30421, 
30549, 30693, 31233 


30694 (EPRI-FP—977) FGD sludge disposal manual. Final 
report. Duvel, W.A. Jr.; Atwood, R.A.; Gallagher, W.R.; Knight, 
R.G.; McLaren, R.J. (Baker (Michael), Jr., Inc., Beaver, PA (USA)). 
Jan 1979. vp. Electric Power Research Institute, 3412 Hillview Ave., 
Palo Alto, CA. 

This manual provides suggestions and guidance to electric 
utility operators of lime, limestone, alkaline flyash, and double-alkali 
wet scrubbers in the processing and disposal of the waste product. A 
decision path diagram is given to illustrate the options available to 
the operators, and explain the steps necessary to select a disposal 
system. Current practices in the U.S. and other countries are briefly 
covered to illustrate trends and to supply possible sources of infor- 
mation for the utility industry. Major and trace components of the 
sludge are discussed along with their effects on processing and 
disposal. Three different methods are presented to determine the 
quantity of waste which will be produced under a set of assumed 
conditions. Both wet (ponding) and dry (landfill) disposal alterna- 
tives are described, along with site selection and design recommen- 
dations for both types. The problem of leachate from such areas is 
considered and means of prevention or control are evaluated. Op- 
tions available for processing and disposal and the question of 
fixation/stabilization are considered in view of the existing regula- 
tions and the possible requirements of the Resource Conservation 
and Recovery Act of 1976 (RCRA). Methods and equipment for 
transporting the waste to the disposal area are also described. 
Finally, the important subject of processing/disposal cost and the 
prospects for utilization are considered. The various factors affecting 
cost are discussed and procedures are suggested for estimating the 
components of total cost under different sets of conditions. 


30695 (ORNL/OEPA—11) Structural and leaching aspects of 
testing solid wastes via the toxicant extraction procedure. Weeter, 
D.W.; Phillips, H.L. (Oak Ridge National Lab., TN (USA)). Feb 
1979. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A02/MF 
AOl. 

Tests were conducted in support of modifications of the 
Environmental Protection Agency's (EPA) toxicant extraction pro- 
cedure (TEP) that would = testing fixated or monolithic 
wastes. A dry flue-gas desulfurization sludge was used in develop- 
ment of a modified procedure. The sludge was fixated by addition of 
water to the dry sludge. Samples were evaluated for unconfined 
compressive strength. A procedure was developed to evaluate struc- 
tural integrity which would simulate unconfined landfill conditions. 
Extractions were performed on both crushed and uncrushed fixated 
samples using the extraction procedure specified by EPA. For total 
dissolved solids, sulfate, and sodium, the amount extracted was 
directly proportional to surface area-to-volumn ratios. However, for 
aluminum, copper, arsenic, and cadmium, the amount of acetic acid 
addition, and therefore resultant final pH, seemed to override the 
effect of surface area to volume. 


30696 Oil separation and heat recovery system. Oakes, W.J. (to 
Nibble With Gibble’s Inc.). US Patent 4,116,226. 26 Sep 1978. Filed 
date 6 Apr 1977. 4p. 

An oil separation and heat recovery system for separating oil 
vapor from steam and recovering the oil and heat from the steam is 
disclosed which incorporates an inclined duct connected to a baro- 
metric condenser with a container for oil at the lower end of the 
condenser. Oil entrained in the steam is carried up the duct and over 
the barometric condenser. The steam heats the condenser water that 
is recovered while the entrained oil flows back down the duct into a 
recovery container. 


30697 Recovery process for aqueous waste streams in adipic acid 
systems. Newton, C.A. (to El Paso Products Co.). US Patent 
4,105,856. 8 Aug 1978. Filed date 29 Sep 1970. 8p. 

By-product or waste streams from adipic acid plants which 
contain adipic acid, glutaric acid, succinic acid, nitric acid and 
catalyst values of copper and vanadium are treated to substantially 
recover all the components. The process consists of esterifying the 
dibasic acids with an alcohol, such as normal butanol, which creates 
esters that are substantially immiscible in the aqueous solution, 
allowing the organic esters to form a separate layer from the aqueous 
phase in which the metal values are retained, recovering the organic 
layer containing the esterified dibasic acids and thereafter re-using 
the aqueous solution containing the catalyst values in the adipic acid 
process. 


30698 Purification of gaseous wastes by thermal combustion. Pt. 
2. Thermal combustion of waste air with indirect heating. Meier zu 
Koecker, H. Staub-Reinhalt. Luft; 38: No. 5, 167-172(May 1978). (In 
German). 
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Waste gas charged with organic pollutants is thermally 
burned by a tube bundle reactor. The necessary heat energy is 
delivered indirectly through the tube walls. Experiments were made 
in a single tube. They gaveinformation about residence time and 
reactor temperature that are necessary for a complete oxidizing 
reaction depending on pollutants (methyl-ethylketon, acetic acid and 
benzene) and carbon monoxide formed in an intermediate stage of 
the combustion process. 


30699 Recovery of mixed plastic wastes by plasticization. Fre- 
derix, H. (Cent de Rech Sci et Tech, Ind des Fabr Met, Liege, Belg). 
Mater. Tech.; 66: No. 4, 161-165(Apr 1978). (In French). 

A description is given of research work carried out with the 
aim of developing a technique for recovering plastic wastes of 
different polymeric families mixed in the molten state in a specially 
designed short-screw plasticizer. 


30700 Particular problems of solid waste reclamation in develop- 
ing countries. Rolz, C. (Cent Am Res Inst for Ind, Guatemala City, 
Guatem). J. Appl. Chem. Biotechnol.; 28: No. 4, 321-339(Apr 1978). 

A classification of agro-industrial wastes based on chemical 
natures is proposed. Major wastes are generated from cultivation and 
processing of annual cash and staple crops, from forestry operations 
or from large scale animal products factories. In some cases wastes 
can be reduced or elimated from these activities introducing techno- 
logical innovations into these processes. The first type of processes 
that are considered are those where a direct use of certain biopo- 
lymers from fruit waste and also the cellulosic fiber in solid residues 
is being contemplated. Feed and food products follow. Also exam- 
ined are those processes where the biopolymers are used as energy: 
direct combustion (bagasse, hulls, firewood); total anaerobic diges- 
tion (methane and CO2) and caloric upgrading operations like pyro- 
lysis and hydrogasification. A detailed discussion is presented on the 
process of filamentous fungal growth in open tank bubble-aerated 
fermentors, employing coffee wastes. A process to use fermentation 
ethanol from ‘energy crops’ is presented and discussed as an example 
of a new generation of processes designed specifically for agro- 
industrial areas and where wastes and energy usage are minimised, 
and self sufficiency is maximized. 72 refs. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


30701 (COO—4337-2/2) Grid-Connected Integrated Community 
Energy System. Phase II: detailed feasibility analysis and preliminary 
design. Final report, Stage 2. (Health Education Authority of Louisi- 
ana, New Orleans (USA); New Orleans Public Service, Inc., LA 
(USA); Kidde Consultants, Inc., Belleville, NJ (USA); Orr-Schelen- 
Mayeron and Associates, Inc., Minneapolis, MN (USA)). Nov 1978. 
Contract EC-77-C-02-4337. 310p. Dep. NTIS, PC A1l4/MF AOl. 

The purpose of this study was to determine the economic and 
environmental feasibility of a Grid-Connected Integrated Communi- 
ty Energy System (ICES) based on a multifuel (gas, oil, treated solid 
wastes, and coal) design with which to serve any or all the institu- 
tions within the Louisiana Medical Complex in cooperation with the 
Health Education Authority of Louisiana (HEAL). In this context, a 
preliminary design is presented which consists of ICES plant de- 
scription and engineering analyses. This demonstration system is 
capable of meeting 1982 system demands by providing 10,000 tons of 
air conditioning and, from a boiler plant with a high-pressure steam 
capacity of 200,000 Ib/h, approximately 125,000 Ib/h of 185 psig 
steam to the HEAL institutions, and at the same time generating up 
to 7600 kW of electrical power as byproduct energy. The plant will 
consist of multiple-fuel steam boilers, turbine generator, turbine 
driven chillers and necessary auxiliaries and ancillary systems. The 
preliminary design for these systems and for the building to house 
the central plant systems are presented along with equipment and 
instrumentation schedules and outline specifications for major com- 
ponents. Costs were updated to reflect revised data. The final 
preliminary cost estimate includes allowances for contingencies and 
escalation, as well as cost for the plant site and professional fees. 
This design is for a facility specifically with coal burning capability, 
recognizing that it is more capital-intensive than a gas/oil facility. In 
the opinion of the Louisiana Department of Natural Resources 
(DNR), the relatively modest allocations made for scrubbing and ash 
removal involve less than is implied in standard industry (EPRI) cost 
increments of over 30% for these duties. The preliminary environ- 
mental assessment is included. (LCL) 


CONSERVATION SERVICES 
REFER ALSO TO CITATION(S) 30416, 30443, 30457 


30702 (CONF-780466—) Proceedings of the workshop on com- 
munity energy conservation: United States and Sweden. (Minnesota 
Energy Agency, St. Paul (USA); Department of Energy, Washing- 
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ton, DC (USA). Office of Building and Community Systems). Jul 
1978. 32p. Dep. NTIS, PC A03/MF AO1. 

From Workshop on community energy conservation; Minne- 
apolis, MN, USA (24 Apr 1978). 

A two-day workshop for 35 US and Swedish experts on 
energy conservation and community planning was held to evaluate 
patterns of energy use in two US and Swedish towns and to 
recommend to the International Energy Agency a joint research 
agenda on community energy conservation. The workshop topics 
included: energy consumption as related to quality of life; energy 
conservation through local government planning policies; mecha- 
nisms for community-wide energy management; effects of building 
codes on energy savings; and the development of a uniform system 
of accounts for the international exchange of energy-consumption 
information. Eleven recommendations are made for community 
energy conservation research studies of items such as land-use plan- 
ning, district heating, transportation systems, building codes, and 
community-wide energy management. (LCL) 


PUBLIC SERVICES 


30703 Engineering method of designing lighting installations by a 
set luminance distribution. Kotik, G.G.; Matveev, A.B.; Pereima, 
V.V. (All-Union Light Inst, USSR). Svetotekhnika; No. 7, 1-5(Jul 
1978). (In Russian). 

A simplified method suitable for designing lighting installa- 
tions by a given luminance distribution pattern and a given horizon- 
tal illuminance on a work plane is described. Comparison of the 
proposed method with the utilization factor method for locations 
with various room indices has shown the existence of some differ- 
ence in the final result not exceeding 55 if the latter method uses the 
same type of luminaire. 


30704 Requirements for the chromaticity and radiation spectrum 
of light sources used in industrial and civil buildings. Bel’'yaeva, N.M. 
(Inst of Eng Phys, USSR). Svetotekhnika; No. 7, 7-10(Jul 1978). (In 
Russian). 

Based on the objective indices of the effect of the visible 
portion of the spectrum on the people's visual functions and state, 
qualitative indices also the subjective judgements with (room satura- 
tion to the light-color environment, proposals have been formulated, 
etc.). rational utilization of various light sources in industrial and 
civil buildings. 33 refs. 


30705 Control of device for street lighting. Kropachev, I.G. 
Svetotekhnika; No. 7, 23-24(Jul 1978). (In Russian). 

A photorelay was developed making it possible to control the 
resistance of the photoresistor through voltage. The operation of all 
the components of the device in the on-off mode relaxes their 
thermal performance. The devices includes a thyristor trigger, an 
analog of a uni-junction diode, a terminal relay and a photoresistor. 
The practical operation of the photorelay has proved its high reli- 
ability and accuracy. It can be also used as a Scenes generator, 
for the control of the liquid level in a reservoir, to ensure safety 
operation of presses, etc. 


30706 Improving the efficiency of small-size fluorescent lamps. 
Okhonskaya, E.V. Svetotekhnika; No. 4, 3-5(Apr 1978). (In Russian). 

Consideration is given to the effect of electrode losses on the 
efficiency of fluorescent lamps. Formulas are proposed for the 
estimation of these losses. They are shown to play a significant role 
in the reduction of small-size fluorescent lamp (SSFL) efficiency. An 
improved low-resistance design of an electrode for the SSFL is 
proposed ensuring an improvent in the efficiency of SSFL. Specifi- 
cations of the new electrode are presented. 


PUBLIC UTILITIES 


REFER ALSO TO CITATION(S) 28979, 30409, 30410, 30411, 
30413, 30417, 30418, 30419, 30499 


30707 (CONF-790107—7) Heat pump centered integrated com- 
munity energy systems. Calm, J.M.; Roberts, J.J. (Argonne National 
Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 8p. Dep. NTIS, 
PC A02/MF AOl. 

From 3. national conference and exhibition on technology for 
energy conservation; Tucson, AZ, USA (22 Jan 1979). 

Heat Pump Centered Integrated Community Energy Systems 
(HP-ICES) are energy systems for communities which provide 
heating, cooling and/or other thermal energy services through the 
use of heat pumps. Since heat pumps primarily transfer energy from 
existing and otherwise probably unused sources rather than convert 
it from electrical or chemical to thermal form, HP-ICES are viewed 
as having significant potential for energy conservation. Furthermore, 
since conventional building heating and cooling systems would be 
replaced by this community energy system, non-scarce resources 
could be used instead of depleting fuels which are in short supply. 
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This is accomplished by powering the heat pumps with non-scarce 
energy forms not practical for use in the smaller conventional 
systems. Secondary benefits expected to enhance the value of such 
systems include reduction of adverse environmental effects over 
conventional systems, reliable production of services in view of 
increasingly frequent utility curtailments and interruptions, and pro- 
vision of services at costs more favorable to consumers than conven- 
tional system costs (including acquisition, operation, and mainte- 
nance). Centralized, distributed, and cascaded HP-ICES approaches 
are discussed. The DOE sponsored HP-ICES Project and interim 
results are presented. 


30708 Control devices for domestic stations. Dannemann, W. 
(Samson A.G., Frankfurt am Main (Germany, F.R.)). Fernwaerme 
Int.; 7: No. 5, 151-153(Oct 1978). (In German). 

In domestic control stations for district-heating supply instal- 
lations pressure, differential-pressure, flow and temperature controls 
are used which, in accordance with the requirements of the 
(AGFW) District Heating Association at the VDEW, must be 
designed for a trouble-free operating period of several years. This 
proviso is met without auxiliary energy by the control described. 
Beginning with the development process and the present position of 
the market, the types of construction and the possible applications of 
controls for general purposes, and also of apparatus intended for use 
in domestic stations are described. 


30709 Controlled jet-pump in domestic district-heating stations. 
Summary of the final report of the Working Group ‘Jet pumps’. 
Brumm, W. (Vereinigte Elektrizitaetswerke Westfalen A.G. (VEW), 
Dortmund (Germany, F.R.)). Fernwaerme Int.; 7: No. 5, 154-159(Oct 
1978). (In German). 

In technical circles dealing with district heating the question 
is often discussed of whether, and to what extent the jet-pump in 
domestic stations can take over the functions of an electrically 
driven circulation pump. The Working Group ‘Jet pumps’ in the 
Technical Committee ‘Connection and Consumer Installations’ has 
discussed the outstanding questions. The final report shows that, if 
the flow and the temperature conditions are matched, the jet-pump is 
certainly in a position to satisfy the requirements set. 


30710 Pipe-bearing friction and pipeline forces in district-heating 
networks. Report on a study. Bublitz, D. (Berliner Kraft- und Licht 
(BEWAG)-A.G. (Germany, F.R.). Abt. Stadtheizung); Rumpel, G. 
(Technische Fachhochschule Berlin (Germany, F.R.)). Fernwaerme 
Int.; 7: No. 5, 160-168(Oct 1978). (In German). 

District-heating lines (laid in conduits) are being constructed 
with increasing diameters. Since the frictional forces in the bearings 
increase with the square of the diameter, this applies also to the 
forces at fixed points. Further, these forces depend linearly on the 
coefficients of friction. The values known so far for the coefficients 
of friction for steel-on-steel bearings and for V2A steel on PTFE 
vary very widely and were determined in laboratory tests. Damage 
at fixed-point structures lead to the assumption that the coefficients 
of friction in lines constructed in rough methods are greater than 
those determined in the laboratory. For this reason large-scale tests 
were made to determine the coefficients of friction. They gave 
values up to 1=0.80 for stell-on-steel and up to »=0.30 for V2A 
steel on PTFE. 


30711 District-heating supply in the international comparison. A 
report from the World Energy Conference (WEC). Beck, K. Fern- 
waerme Int.; 7: No. 5, 168-173(Oct 1978). (In German). 

The report on district heating and industrial heat supply by 
heat-electric generation in the world, which was drawn up at the 
request of the World Energy Conference was evaluated. 


30712 Planning study - district-heating supply Aare-Limmattal. 
Fernwaerme Int.; 7: No. 5, 173-175(Oct 1978). (In German). 

The consortium for district-heating supply Aare-Limmattal 
investigated whether a semi-municipal organisation is suitable for the 
supply, particularly from the point of view of deriving power from a 
nuclear power station. 


30713 District heating in Finland - impressions from a study trip. 
Fernwaerme Int.; 7: No. 5, 175-183(Oct 1978). (In German). 

At the invitation of the Finnish District-heating Association 
(VDFF) a group of district-heating experts from the German Feder- 
al Republic made a study journey to Finland at the beginning of 
September 1978. A few impressions of this trip are given. At a later 
date a detailed report will be given, including details of district- 
heating in Finland, in the FWI. 


30714 Increased coal use and Environmental Protection Agency 
regulations. Shaver, D.B. pp 71-77 of Coal transportation and use in 
the Great Lakes region. Perkinson, D. Ann Arbor, MI; Great Lakes 
Basin Commission (1978). 

From Coal transportation and use in the Great Lakes region; 
Duluth, MN, USA (7 Jun 1978). 
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The implications of the US EPA regulations, introduced as a 
result of the Clean Air Act, on the use of coal are discussed. EPA is 
currently considering two alternatives: one of these would require 
the use of the best available control technology and would require 
scrubbers to treat the entire powerplant flue gas; the other would 
allow plants burning some low sulfur coal to meet a less stringent 
percentage sulfur removal standard so that partial scrubbing would 
be adequate. In both cases there will be a large increase in western 
coal used and, in the case of partial scrubbing, more western coal 
shipped east. Possible limits on the maximum (as opposed to average) 
emissions from new fossil-fuel power plants are discussed. (LTN) 


30715 Who can appease the urban craving for energy. Zimmer, 
T. Haus Tech.; 8: No. 12, 8-13(Dec 1977). (In German). 

A report is given on the plenary lectures and the most 
important lectures on five topical groups held at the International 
Congress on ‘Rational Utilization of Energy in Overcrowded Re- 
gions’ (Berlin, Sept. 1977). In the introduction the measures to be 
taken for the lowering of the energy consumption are shown which 
are being planned by the German Federal Government and Commis- 
sion of the European Communities. With the help of examples from 
Germany, Great Britain and the USA, methods of the rational 
utilization of energy in overcrowded regions are introduced, district 
heating contributing considerably to this problem. Also introduced 
as some possible prospects for the future are the projects for the 
long-distance transport of reactor heat and for long-distance supply. 
Finally, the studies on district heating called forth by the BMFT are 
discussed. 


MUNICIPAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 29556, 30371, 30382, 30549, 
30700, 31232, 31233, 31417 


30716 (ORNL/TM—6574) Economics of the ANFLOW process 
for municipal sewage treatment. Griffith, W.L. (Oak Ridge National 
Lab., TN (USA)). Mar 1979. Contract W-7405-ENG-26. 88p. Dep. 
NTIS, PC A05/MF AO1. 

The cost and energy requirements for conventional activated- 
sludge, trickling-filter, and ANFLOW processes were compared to 
assess the potential of the ANFLOW process for municipal sewage 
treatment. Based on literature sources, capital-cost estimates, operat- 
ing manpower requirements, energy requirements, and combined 
annual costs were developed for each alternative. For example, an 
ANFLOW treatment plant with a design flow rate of | million gal 
per day, which would serve a population of about 10,000, would cost 
on an annual basis about $135,000, as compared to $290,000 for the 
activated-sludge process and $190,000 for the trickling-filter process, 
using $10/ft* for the ANFLOW media. Energy requirements for the 
ANFLOW alternative were 11% of the activated-sludge process 
requirements and 23% of the trickling-filter polishing step to the 
ANFLOW process, the annual cost of the ANFLOW process was 
increased to $160,000, and the energy requirements of the 
ANFLOW process were increased to 23% of the activated-sludge 
process and 50% of the trickling-filter process. 


30717 Recovery and reutilization of polyethylene from household 
wastes. Rossi, A. (Sorain Cecchini, Rome, Italy). Mater. Tech.; 66: 
No. 4, 166-171(Apr 1978). (In French). 

Plastic materials in household waste can be recovered only 
with great difficulty. For the past ten years, two recycling plants 
have been in operation in Rome, which sort and treat about 1800 
tons of household waste per day. Polyethylene sheet waste is sepa- 
rated from the remainder of the household waste, cleaned and 
crushed, and, after a homogenization and granulation treatment, 
added to fresh material to obtain new manufactured products, such 
as garbage sacks. 


30718 Energy and resource recovery from the Ames solid waste 
system. Chantland, A.O. Ames, IA; City of Ames (1977). 8p. 
(CONF-7711103—1). City of Ames, Public Works Department, IA. 

From Electrical Power Research Institute; San Diego, CA, 
USA (16 Nov 1977). 

The construction, operation, performance, economics, and 
future plans for the solid municipal waste processing system in 
Ames, Iowa are discussed. This resource recovery system began 
operation in late 1975. During the first year of operation 93% of the 
waste processed was recovered as either refused-derived fuel (RDF) 
or as metal material. Seven percent was disposed of in a sanitary 
landfill. The low-sulfur RFD was used in the percentity’s boilers for 
generating electrical power. Revenues from sales of these recovered 
materials are itemized. It appears that the resource recovery facility 
will be economically competitive with landfills in 2 year’s time while 
having the additional advantages of conserving natural resources and 
of lowering undesirable emissions from power plants. (LCL) 
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EDUCATION AND PUBLIC RELATIONS 
REFER ALSO TO CITATION(S) 30348, 30463, 30541, 30542 


30719 (TID—28975) Workshop on energy resources and electric 
power generation for high school science teachers. Final report. 
Glower, D.D.; Coon, H.L. (Ohio State Univ., Columbus (USA)). 
Sep 1978. Contract EY-76-C-02-2449. 345p. Dep. NTIS, PC A15/ 
MF AOl. 

Portions of document are illegible. 

Workshop participants spent 15 days studying various aspects 
of the national energy problem and preparing instructional materials 
for use in their classrooms. Attention was given to short- and long- 
term resources available; to conversion systems; to economic, social 
and philosophical problems associated with energy production and 
use; and the importance of conservation. The conversion steps 
involved in transforming uranium ore into electric power were 
examined through lectures, A-V aids, and extensive discussions. 
Coal-fueled systems were studied in similar fashion but enriched by 
visits to strip-mining operations and a large electric-generating plant. 
The first five days spent at The Ohio State University’s Stone 
Laboratory on Lake Erie focused on nuclear energy systems, wind 
power testing at the NASA Center at Plum Brook, and the econom- 
ics of power production. The second and third weeks at Muskingum 
College in Ohio's coal fields concentrated on fossil-fueled energy 
systems, alternative energy sources, conservation of energy, and 
preparing teaching materials geared to grade level and subject- 
matter assignment. Teacher evaluations of the workshop were very 
positive. They judged the length of time to be appropriate, appreci- 
ated greatly the amount of energy materials distributed for their 
study and future use, and gave high marks to the regular staff and 
visiting speakers who worked with them. All teachers left the 
workshop committed philosophically, and with teaching materials in 
hand, to include more energy education in their classrooms. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 30446 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 30756, 30778 


30720 Apparatus to control the ratio of air to fuel of air-fuel 
mixture applied to an internal combustion engine. Masaki, K.; Aono, 
S. (to Nissan Motor Co., Ltd.). US Patent 4,119,074. 10 Oct 1978. 
Priority date 29 Nov 1974, Japan. 8p. 

Besides passages to conduct air into a carburetor, further air 
or fuel passages, communicated directly with an engine intake mani- 
fold, provide improved response to transient engine operating condi- 
tions. The delivery rate of air or fuel is controlled by an electromag- 
netic valve in accordance with an exhaust signal that is processed in 
an electron‘c controller with a differentiating circuit. 


30721 Closed loop air fuel ratio control system using exhaust 
composition sensor, Asano, M. (to Nissan Motor Co., Ltd.). US 
Patent 4,119,072. 10 Oct 1978. Priority date 3 Jul 1975, Japan. 6p. 

In a closed loop air fuel ratio control system, a throttle 
position detector senses full throttle operation. Means are provided 
to disable or clamp the closed loop to a minimum control level to 
permit reduction in the air fuel ratio below the stoichiometric value. 
The engine is allowed to operate with increased fuel to give more 
output power than is provided by the stoichiometric air fuel ratio. 


30722 Exhaust gas recirculation apparatus. Saito, H. (to Toyota 
Jidosha Kogyo Kabushiki Kaisha). US Patent 4,116,178. 26 Sep 
1978. Priority date 10 Dec 1976, Japan. 6p. 

Disclosed is an exhaust gas recirculation apparatus for an 
internal combustion engine, which has a vacuum operated flow 
control valve arranged on pipe means connecting the exhaust mani- 
fold of the engine with the intake manifold of the engine. When the 
throttle valve is opened from its idle position during the operation of 
the engine, the flow control valve is opened in order to recirculate 
exhaust gas from the exhaust manifold to the intake manifold. The 
apparatus further has means for opening the flow control valve 
when so-called dieseling takes place after the operation of the engine 
is stopped. The exhaust gas due to the dieseling can be recirculated 
and, thus, the dieseling is instantly stopped. 
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30723 Dual spark plug ignition internal combustion engine having 
improved cylinder head configuration. Hayashi, Y.; Nakajima, Y. (to 
Nissan Motor Co., Ltd.). US Patent 4, 116, 176. 26 Sep 1978. Priority 
date 16 Feb 1976, Japan. 6p. 

Intake and exhaust valves and an intake port of an internal 
combustion engine are arranged so that strong swirl turbulence of 
the inducted air-fuel mixture is produced in the combustion chamber. 
The swirl turbulence improves the combustion of the air-fuel mix- 
ture mixed with exhaust gases, initiated by the ignition with two 
spark plugs disposed in the combustion chamber. 


30724 Apparatus for increasing the blend and charge of the fuel- 
air mixture for an engine. Moore, R.J. US Patent 4,116,187. 26 Sep 
1978. Filed date 29 Aug 1977. 8p. 

Apparatus for improving the mixing or blending of the charge 
of fuel and air to an internal combustion engine and for increasing 
the quantity of the fuel-air charge to the engine is described. A rotor 
member, having a sealing blade and at least one blade member which 
is angled with respect to a radial reference through the axis of the 
rotor, is rotated in a housing to draw a portion of the fuel-air charge 
from a carburetor, to increase the quantity of that portion, to create 
turbulence in the flow of the fuel-air mixture and to more thorough- 
ly blend the fuel with the air before the mixture is delivered to the 
cylinder intake of an internal combustion engine. 


30725 Fuel injection pumping apparatus. Drori, M. (to CAV 
Ltd.). US Patent 4,116,186. 26 Sep 1978. Priority date 22 Jun 1976, 
United Kingdom of Great Britain and Northern Ireland (UK). 8p. 

A fuel injection pumping apparatus includes an axially mov- 
able member which at one end is acted upon by governor weights 
and at its other end is acted upon by a spring, the governor weights 
moving the member in opposition to the spring, the reaction member 
for the weights comprising a dash-pot containing a further spring 
and the member being provided with a groove which can register 
with a port to control the flow of fuel delivered by the pumping 
apparatus to the associated engine. Also provided on the member is a 
further groove which is in restricted communication with the 
groove and which during certain conditions of rapid deceleration of 
the engine, is brought into communication with the port so as to 
ensure that under such conditions a restricted flow of fuel takes 
place to the engine. 


30726 Fuel atomizing unit with oven chamber. Hayward, A. (to 
Electronic Fuel Saver, Inc.). US Patent 4,116,183. 26 Sep 1978. Filed 
date 2 May 1977. 8p. 

A fuel atomizing unit interposable in a conduit feeding a 
relatively cold mixture of fuel droplets dispersed in air to a combus- 
tion chamber is disclosed. The unit includes a permeable assembly 
constituted by an electrical heating element disposed between a pair 
of spaced mesh screens to define an atomization zone. The assembly 
is seated in a cavity formed in a metal plate having a flow passage 
which registers with the flow conduit, the plate acting as a heat sink 
and being sandwiched between thermal insulation gaskets to render 
the plate effective as an oven chamber to maintain the atomization 
zone at an elevated temperature despite the varying cooling effect of 
the incoming mixture. The zone restricts the flow of the mixture, the 
screen intercepting the droplets therein to create a suspension of 
minute fuel particles to produce a downstream mist. The heat 
supplied to the zone by the oven chamber is sufficient to raise the 
temperature of the mist to a level conducive to complete combustion 
in the combustion chamber, whereby no fuel is wasted and the 
exhaust is substantially free of pollutants. 


30727 Variable percentage exhaust gas recirculation valve. Brad- 
shaw, C.E. (to Eaton Corp.). US Patent 4,116,182. 26 Sep 1978. 
Filed date 22 Jun 1977. 8p. 

An exhaust gas recirculation (EGR) valve for an internal 
combustion engine is disclosed in which the rate of flow of exhaust 
gas from the outlet manifold to the inlet manifold of the engine is 
controlled as a function of engine load and speed. 


30728 Dual spark plug ignition internal combustion engine. Na- 
kajima, Y.; Hayashi, Y. (to Nissan Motor Co., Ltd.). US Patent 
4,116,181. 26 Sep 1978. Priority date 16 Feb 1976, Japan. 6p. 

Two spark plugs are disposed in each combustion chamber of 
an internal combustion engine to effectively ignite the air-fuel mix- 
ture which is mixed with a relatively large amount of the exhaust 
gases which is supplied into the mbustion chamber from the exhaust 
system of the engine. Each spark plug is located so that the elec- 
trodes thereof lie at the same height as the center of an intake valve 
seat in the combustion chamber. 


30729 Dual spark-ignition internal combustion engine. Nagumo, 
S.; Hayashi, Y.; Otsubo, K. (to Nissan Motor Co., Ltd.). US Patent 
4,116,179. 26 Sep 1978. Priority date 6 Feb 1976, Japan. 10p. 

Each combustion chamber of an internal combustion engine is 
divided into four generally equal imaginary parts by a longitudinal 
vertical imaginary plane parallel with the longitudinal axis of the 
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cylinder head of the engine and a lateral vertical imaginary plane 
perpendicular to the longitudinal vertical imaginary plane. Two 
spark plugs, and intake and exhaust valves are disposed on the 
cylinder head wall surface defining the upper part of the combustion 
chamber, and located at the four generally equal imaginary parts, 
respectively. 


30730 Device for high-charging reciprocating engines. Leibach, 
H. (to Motoren- und Turbinen-Union G.m.b.H.). German(FRG) 
Patent 2,519,281/C/. 19 Jan 1978. 5p. (In German). 

This off-gas turbosupercharger, has small overall dimensions, 
avoid the disadvantages of known designs and, above all, accom- 
plishes the afterburning process by the particular way of fresh air 
and fuel supply. Such a device consists of an air radial-flow compres- 
sor and an off-gas axial-flow turbine with a common shaft supported 
between both rotors. A coaxial annular combustion chamber in front 
of the turbine casing lies in the off-gas flow between reciprocating 
engine and turbine. Through a boring in the shaft the fuel is fed to 
the combustion chamber, into the annular space of which the exhaust 
pipes of the reciprocating engine open out tangentially. Fresh air 
taken from the charger by means of a regulating flap is supplied to 
the exhaust chamber respectively one of the exhaust pipes. Twist- 
generating baffle plates in the combustion chamber cause intensive 
turbulence and homogenization of the off-gas/fresh air/fuel mixture. 
Afterburning and engine data are improved, emission of pollutants is 
reduced. Suitability for diesel and Otto carburator engines is dis- 
cussed. 


30731 Desmodrome drive device. (to Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,638,392/A/. 3 
Mar 1977. 11p. (In German). 

The invention is conc:rned with the use of the usual ‘free’ 
cam control of a valve, e.g. the inlet and outlet valves of a combus- 
tion engine; by positive control with the aim of preventing any 
flutter due to valve vibration. For this purpose, the cam shaft which 
may, for example, be situated above the valves has not one but two 
adjacent cams per valve. One cam moves the push rod with the 
valve tappet downwards via a pick-up in the usual way and opens 
the valve. The second cam, moves a second pickup upwards. As the 
two pickups are coupled to each other and to the valve tappet, the 
positive valve movement, similar to a link motion or sliding control 
is established. 


30732 Turbine, especially for a turbosupercharger. Spraker, 
W.A. Jr.; Stewart, R.L. (to Wallace-Murray Corp.). German(FRG) 
Patent 2,624,312/A/. 17 Feb 1977. 17p. (In German). 

The control of the turbine power of a turbosupercharger in 
order to adapt the charging power to the actual demand of the 
combustion engine is discussed. The control action is not, as is 
known, performed in the vent pipe between combustion engine and 
exhaust-gas turbine but is transferred to the axial outlet of the 
turbine. From there a portion of the exhaust gases to be chosen may 
be conducted past the axial part of the axial/radial runner into the 
exhaust channel without power output. This bypass for part of the 
exhaust gas is opened by a control ring which, placed at some 
distance from the walls in the exhaust channel, can be moved 
coaxially. If it is tightly pushed against the turbine casing from 
outside with the aid of suitable sealings, it encloses the axial outlet of 
the runner and the full flow of exhaust gas will have to pass through 
the axial side of the runner. If the control ring is removed from the 
turbine casing a gas between control ring and exhaust channel will 
open; an increasing portion of the exhaust gases will already leave 
the runner at the transition from its radial to its axial part. By 
installing a diffuser in the exhaust channel the efficiency of the 
turbine will be improved. For this purpose a cylindrical body with a 
tapered end is placed joining the hub of the runner and having the 
same diameter. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 30777 


30733 Internal combustion engine with an auxiliary combustion 
chamber. Yanagihara, H.; Miura, N. (to Toyota Jidosha Kogyo 
Kabushiki Kaisha). US Patent 4,116,234. 26 Sep 1978. Priority date 5 
Apr 1977, Japan. 8p. 

Disclosed is an internal combustion engine comprising a main 
chamber and an auxiliary chamber which are interconnected with 
each other via a connecting passage. An annular raised portion is 
formed on the inner wall of the auxiliary chamber, and the auxiliary 
chamber is divided into a first auxiliary chamber and a second 
auxiliary chamber by the annular raised portion. The connecting 
passage is tangentially connected to the inner wall of the second 
auxiliary chamber. The nozzle of a fuel injector is disposed in the 
auxiliary chamber and is directed to the recess which is formed in 
the second auxiliary chamber beneath the annular raised portion at a 
position located opposite to the inner wall to which the connecting 
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passage is tangentially connected with respect to the axis of the 
auxiliary chamber. The spark gas of a spark plug is located in the 
recess of the second auxiliary chamber. The connecting passage has 
an approximately elliptical cross-section which has a major axis and 
a minor axis. 


30734 Internal combustion engine with an auxiliary chamber. 
Yanagihara, H.; Habu, N. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 4,116,191. 26 Sep 1978. Priority date 6 Apr 1977, 
Japan. 6p. 

Disclosed is an internal combustion engine comprising a main 
chamber and an auxiliary chamber which are interconnected with 
each other via a connecting passage. An annular raised portion is 
formed in the inner wall of the auxiliary chamber so as to divide the 
auxiliary chamber into a first auxiliary chamber and a second auxil- 
iary chamber. The connecting passage is tangentially connected to 
the second auxiliary chamber for creating a strong swirl motion in 
the first auxiliary chamber. This strong swirl motion causes a sec- 
ondary swirl motion in a portion of the recess, which is located at a 
position opposite to the inner wall to which the connecting passage 
is tangentially connected with respect to the axis of the auxiliary 
chamber. The nozzle of a fuel injector is disposed in the auxiliary 
chamber so as to be directed to the recess portion for forming a rich 
air-fuel mixture therein. The spark gap of a spark plug is located in 
the recess portion. An additional connecting passage communicating 
the recess portion with the main chamber is formed in the cylinder 
head and is tangentially connected to the inner wall of the recess 
portion for strengthening the secondary swirl motion. 


30735 High efficiency early fuel evaporation carburetion system. 
Marcoux, L.; Berg, P.G. (to Texas Instruments Inc.). US Patent 
4,108,125. 22 Aug 1978. Filed date 10 Sep 1976. 10p. 

A carburetion system for improving cold starting of an auto- 
motive engine is comprised of a carburetor having an air-fuel pas- 
sage, an air inlet to the passage, a fuel inlet to the passage for mixing 
fuel and air in the passage, and an outlet from the passage for 
delivering a mixture of an air and vaporized fuel to the engine. A 
heater weno pins I ceramic resistor body of a material of positive 
temperature coefficient of resistivity has a plurality of relatively 
large passages extending in a pattern in spaced side-by-side relation 
to each other through the body between opposite ends of the body 
for defining thin webs of the resistor material between adjacent body 
passages. 


30736 Air/fuel ratio for an internal combustion engine controlled 
by gas sensor in intake manifold. Barnard, D.D. (to Bendix Corp.). 
US Patent 4,108,122. 22 Aug 1978. Filed date 28 Jan 1977. 6p. 

In a closed loop fuel management system for an internal 
combustion engine, a gas sensor is positioned in the intake manifold 
and is responsive to a characteristic of the fuel mixture for generat- 
ing an electrical control signal for controlling the metering of the 
fuel to the mixture. In the preferred embodiment, the air and fuel are 
mixed together and the resultant mixture passes by an oxygen gas 
sensor prior to being distributed to the cylinders through the intake 
manifold system. The output signal of the sensor is used for control- 
ling the metering of the fuel. Fuel delivery correction delays due to 
transport lag in conventional closed loop fuel management systems 
using Oxygen gas sensors are eliminated. 


30737 Method of and apparatus for controlling air/fuel ratio in 
internal combustion engine. Minami, H.; Ikeura, K.; Shioyama, G. (to 
Nissan Motor Co., Ltd.). US Patent 4,107,920. 22 Aug 1978. Priority 
date 13 Nov 1974, Japan. 18p. 

A method of and apparatus are disclosed for controlling the 
air-to-fuel ratio of a combustible mixture in an internal combustion 
engine of the particular type using mixture control means arranged 
to regulate the air-to-fuel mixture within a predetermined relatively 
high range for the purpose of enabling an exhaust cleaning catalytic 
reactor to perform its maximum function, characterized in that the 
air-to-fuel ratio is reduced, viz., the mixture is enriched during 
highly loaded operational conditions of the engine by supplying 
additional fuel to the mixture supply system of the engine, temporar- 
ily disabling the mixture control means during such conditions or 
diluting the exhaust gases during high load conditions of the engine 
so that the control means are caused to operate in such a manner as 
to compensate for the reduced concentration of air in the exhaust 
gases. 


30738 Fuel-injection internal combustion engine. Iizuka, H. (to 
Nissan Motor Co., Ltd.). US Patent 4,107,921. 22 Aug 1978. Priority 
date 8 Mar 1976, Japan. 14p. 

An automotive multiple-cylinder fuel-injection internal com- 
bustion engine is disclosed comprised of a plurality of power cylin- 
ders, air intake means for supplying air to each group of power 
cylinders, exhaust passageways each leading from each group of 
power cylinders, two branch passageways leading from each of the 
exhaust passageways, an exhaust-gas processing device in communi- 
cation with one of the branch passageways leading from each of the 
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exhaust passageways, air-fuel ratio control means adapted to control 
the air-to-fuel ratio of the air-fuel mixture toward a predetermined 
value or range in accordance with a signal representative of the 
concentration of oxygen in the exhaust gases discharged from the 
power cylinders in operative conditions, and cylinder cut-off control 
means responsive to the load on the engine for bringing at least one 
group of power cylinders into inoperative conditions when the load 
on the engine is diminished, the exhaust passageway being provided 
with valve means so that only the exhaust gases from the power 
cylinders in operative conditions are passed through one of the 
branch passageways to the exhaust-gas processing means. 


30739 Pulse-actuated fuel-injection spark plug. Murray, I.; 
Tatro, C.A. (to Dept. of Energy). US Patent 4,095,580. 20 Jun 1978. 
Filed date 22 Oct 1976. 4p. 

PAT-APPL-734,918. 

A replacement spark plug for reciprocating internal combus- 
tion engines that functions as a fuel injector and as a spark plug to 
provide a stratified-charge effect is described. The conventional 
carburetor is retained to supply the main fuel-air mixture which may 
be very lean because of the stratified charge. The replacement plug 
includes a cylindrical piezoelectric ceramic which contracts to act as 
a pump whenever an ignition pulse is applied to a central rod 
through the ceramic. The rod is hollow at its upper end for receiving 
fuel, it is tapered along its lower length to act as a pump, and it is 
flattened at its lower end to act as a valve for fuel injection from the 
pump into the cylinder. The rod also acts as the center electrode of 
the plug, with the spark jumping from the plug base to the lower end 
of the rod to thereby provide spark ignition that has inherent proper 
timing with the fuel injection. 


30740 The behavior of motor vehicle Otto engines, particularly 
carburetor engines, in the cold-running state and ways to improve 
exhaust gas emission and fuel consumption in the hot-running phase. 
Moser, F. (Tech Univ, Inst fuer Verbrennungskraftmasch und Kraft- 
fahrwes, Vienna, Austria). Fortschr.-Ber. VDI Z., Reihe 4; No. 54, 1- 
288(Jun 1978). (In German). 

Proceeding from a survey of the most important parameters 
affecting the hot-running behavior of motor vehicle engines, the 
ecological and economic significance of an improvement in the hot- 
running behavior is documented. On the basis of tests of a single- 
cylinder engine, including tests in a miniature climate wind tunnel, 
the effects of the engine operation parameters of most importance 
during hot running, such as the air coefficient, the coolant and motor 
oil temperature, the suction air temperature, and the ignition point, 
on the emission of carbon monoxide, nitric oxide, and unburned 
hydrocarbons, and on the fuel consumption are systematically inves- 
tigated. Next, the results of studies--carried out on a modern 
medium-class engine representing the state of the art--of the effect of 
the load and rpm, the gas mixture distribution, the starting tempera- 
ture and cooling time, and also the efficiency of the engine during 
cold running are presented. On the basis of these results, measures 
are proposed which seem capable of achieving a reduction in both 
the exhaust gas concentration and the exhaust gas emission values, 
and also in the fuel consumption. 112 refs. 


30741 Complex influence of an additional air-fuel mixer in a 
carburetor, upon the performances and upon the pollutant emission of 
spark ignition engines. Stoica, N.; Bosnigeanu, S. (Institut National 
de Moteurs Thermiques, Bucharest, Romania). Rev. Roum. Sci. 
Tech., Ser. Electrotech. Energ.; 23: No. 1, 175-179(Jan 1978). (In 
French). 

The effect of a device that mixes supplementary air and fuel 
in a carburetor mounted on a DACIA-1300 engine was examined. 
On one hand the maximal output of the engine is decreased, and on 
the other hand the fuel consumption and the emission are lower, as a 
result of a cleaner and more uniform mixture. Since the latter effect 
is more important than the former, the use of such a device seems to 
be an interesting solution. 


DIESEL 


30742 (SAN—2184-1) Diesel engine research and development 
status and needs. Roessler, W.U.; Covey, R.R.; Mascetti, G.J.; 
Boulay, R.B. (Aerospace Corp., El Segundo, CA (USA)). Sep 1978. 
Contract EM-78-C-03-2184. 194p. Dep. NTIS, PC A09/MF AOI1. 

The research and development status of the automotive diesel 
engine/vehicle sector is summarized, and specific basic and applied 
research and development needs in the diesel technology and health 
effects areas where active participation by the government would be 
desirable are identified. The report is divided into seven Sections, 
plus an Executive Summary. Sec. 1, entitled Introduction, provides a 
brief discussion of the study objectives, scope, and approach. Sec. 2, 
Diesel Engine Characteristics, examines the fuel economy and ex- 
haust emissions trends of diesel engines, with particular emphasis on 
light duty engine/vehicle configurations, and currently unregulated 
species. Sec. 3, Diesel Engine Emission Control Technology, de- 
scribes emission control techniques, devices, and systems which have 
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been or still are being considered by many investigators in industry, 
governmental agencies, and research organizations. Sec. 4, Diesel 
Engine Programs Conducted by Government Agencies, highlights 
major programs conducted or planned by the EPA, DOT, U.S. 
Army, and DOE in the areas of diesel engine technology and health 
effects. Sec. 5, Diesel Engine Programs Conducted by Industry, and 
Sec. 6, Diesel Engine Programs Conducted by Other Organizations, 
discuss diesel exhaust emissions characterization, health effects, and 
technology programs performed by a selected group of organiza- 
tions. Finally, Sec. 7 identifies specific program areas in which 
aggressive government participation would be desirable to develop 
the information required for comprehensive assessments of the near- 
term and far-term emissions and fuel economy potentials of divided 
chamber and open chamber diesel engines. 


30743 Calculation of distribution of service life of diesel engine 
parts. Ginzburg, A.Z. (State Plann Inst of Fish Fleet, USSR). 
Energomashinostroenie; No. 5, 35-36(1978). (In Russian). 

A method of computation of the function and moments of 
distribution of the service life of parts, given the occurrence of 
several kinds of failures, is considered. This method is used in the 
State Project Institute of the Fishing Fleet in developing the norms 
for marine engine inter-overhaul periods. 


TURBINE 


30744 (COO—4867-1) Gas turbine engines and transmissions for 
bus demonstration programs. Technical status report, August 28, 
1978—October 30, 1978. Gomolak, G.J. (General Motors Corp., 
Indianapolis, IN (USA). Detroit Diesel Allison Div.). Oct 1978. 
Contract EM-78-C-02-4867. 7p. Dep. NTIS, PC A02/MF AOl. 

Progress in the procurement of eleven (11) Allison GT 404-4 
gas turbine engines and five (5) HT74OCT and six (6) V730CT 
Allison automatic transmissions and the required associated software 
for the bus demonstration programs is reported. All hardware items 
have been defined and are released for procurement. Engine and 
transmission hardware is being received, and is approximately 25% 
completed at this time. The September 1978 Cost Report and engine 
and transmission installation drawings were delivered to the DOE 
on schedule. The program is progressing as planned and all items are 
on schedule for delivering the first engine/transmission at the end of 
April 1979. 


30745 (COO—4867-2) Gas turbine engines and transmissions for 
bus demonstration programs. Technical status report, October 31, 
1978—January 31, 1979. Nigro, D.N. (General Motors Corp., In- 
dianapolis, IN (USA). Detroit Diesel Allison Div.). Jan 1979. Con- 
tract EM-78-C-02-4867. 6p. Dep. NTIS, PC A02/MF AO1. 

The effort performed on the procurement of eleven (11) 
Allison GT 404-4 gas turbine engines and five (5) HT740CT and six 
(6) V730CT Allison automatic transmissions and the required associ- 
ated software for the bus demonstration programs is described. The 
program is progressing as planned and all items are on schedule for 
delivering the first engine/transmission at the end of April 1979. 


30746 (DOE/NASA/0008—78/4) Evaluation of advanced re- 
generator systems. Cook, J.A.; Fucinari, C.A.; Lingscheit, J.N.; 
Rahnke, C.J. (Ford Motor Co., Dearborn, MI (USA)). Aug 1978. 
Contract EY-76-C-02-2630. 35p. (NASA-CR—159422). Dep. NTIS, 
PC A03/MF AOl. 

The major considerations which will affect the selection of a 
ceramic regenerative heat exchanger for an improved 100 hp auto- 
motive gas turbine engine are presented. The regenerator considered 
for this application is about 36cm (14 in.) in diameter. Regenerator 
comparisons are made on the basis of material (aluminum silicate and 
magnesium aluminum silicate), method of fabrication (corrugating, 
embossing, and extrusion), cost, and performance. A regenerator 
inlet temperature of 1000°C is assumed for performance compari- 
sons, and laboratory test results are discussed for material compari- 
sons at 1100 and 1200°C. Engine test results using the Ford 707 
industrial gas turbine engine are also discussed. 


30747 Gas turbine power plant. Kronogard, S.O. (to United 
Turbine AB and Co. Kommanditbolag). US Patent 4,118,927. 10 Oct 
1978. Priority date 5 Dec 1975, Sweden. 8p. 

An automotive power plant includes three turbine rotors, of 
which one forms a spool together with the compressor, and the 
other two rotors are interconnected by a gearing. The first turbine 
rotor is undersized, and cannot provide the necessary power for 
driving the compressor at full load, although the spool does not have 
to drive any internal auxiliaries. A slim shaft, carried in air bearings 
and rotating at supercritical speed, also when the plant is idling, 
transfers power from the gearing to the compressor spool. The 
turbine casing is die-cast of a light metal alloy, and is internally clad 
with pre-formed ceramic insulation components, bonded to the metal 
walls. In a front drive vehicle the casing is mounted in arcuate 
guides having their centers at the vehicle wheel axles, whereby the 
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casing may be swung about 90°, when the gas turbine is to be 
serviced. 


30748 Regenerator for gas turbine engine. Lewakowski, J.J. (to 
Department of Energy). US Patent Application 872,204. 25 Jan 1978. 
Tp. 


A rotary disc-type counterflow regenerator for a gas turbine 
engine includes a disc-shaped ceramic core surrounded by a metal 
rim which carries a coaxial annular ring gear. Bonding of the metal 
rim to the ceramic core is accomplished by constructing the metal 
rim in three integral portions: a driving portion disposed adjacent the 
ceramic core which carries the ring gear, a bonding portion disposed 
further away from the ceramic core and which is bonded thereto by 
elastomeric pads, and a connecting portion connecting the bonding 
portion to the driving portion. The elastomeric pads are bonded to 
radially flexible mounts formed as part of the metal rim by circum- 
ferential slots in the transition portion and lateral slots extending 
—_ one end of the circumferential slots across the bonding portion 
of the rim. 


30749 Furnace for gas turbines. Buchheim, R. (to Volkswagen- 
werk A.G.). German(FRG) Patent 2,629,761/A/. 5 Jan 1978. 19p. 
(In German). 

This furnace supplies the motive gas for the turbine within the 
total power range without needing any mechanical control devices 
susceptible to disturbance and operating with a minimum of pollut- 
ant emission. In no-load or low-load operation this is achieved by a 
eee flame in a weak mixture near the point of ignition. At 

igher loads or full power or during acceleration a diffusion flame in 
rich mixture yields the lower NOx values. Stabilization of the 
premixing flame is provided by: intensive mixing and preevaporation 
by recirculating the exhaust gas from a first ens chamber to its 
precombustion chamber. Turbulence is caused by several steps in the 
cross-section between the precombustion chamber and two flame 
chambers. Support by an auxiliary flame burning in the rich mixture 
with low amount of fuel is discussed. This flame may be directed 
from its auxiliary chamber into the first or second flame chamber. 
The main flame then burns in the first flame chamber as a premixing 
flame for no-load operation and in the second flame chamber as a 
diffusion flame of full power. 


ROTARY 


30750 Trochoidal rotary piston engine with bypass of compressed 
mixture to exhaust chamber. Kikura, K.; Nomura, H.; Takeda, K. (to 
Toyo Kogyo Co., Ltd.). US Patent 4,116,190. 26 Sep 1978. Priority 
date 27 Dec 1975, Japan. 12p. 

A rotary piston engine is disclosed comprising a casing and a 
substantially tri-angular rotor disposed in the trochoidal cavity of the 
casing. The casing is provided with a take-out port for drawing 
compressed air from the compressing working and a discharge port 
located to open to the exhaust working chamber. The take-out port 
is connected through a throttle-controlled valve with the discharge 
port and so located that squish flow directed to the ignition area is 
weakened by taking out a part of the compressed gas through the 
take-out port. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 30333, 30643 


30751 Review of the current status and future prospects of bat- 
tery-powered electric road vehicles. van Wyk, J.D.N. (CSIR, Natl 
Electr Eng Res Inst, Pretoria, S Afr). Trans. S. Afr. Inst. Electr. Eng.; 
69: 26-43(Feb 1978). 

The history of electric vehicles and the present situation 
regarding these vehicles are discussed, and design parameters such as 
the field of application, trip statistics, power requirements, power 
source and range are mentioned. Possible future battery systems are 
also discussed, with reference to a number of aqueous, metal-air and 
— temperature batteries. Traction systems are dealt with, and 
reference is made to the general considerations of a typical control- 
ler for a motor with separate field excitation, as used in battery- 
driven vehicles. Economic considerations are mentioned and the 
purchase costs, operating costs and total costs of the electric vehicle 
are compared with that of the petrol-driven vehicle. The possible 
applications and future role of these vehicles in South Africa are 
considered. The advantages of battery-driven vehicles for countries 
dependent on overseas energy resources and the expected extra load 
on the supply network are briefly mentioned. 22 refs. 


30752 Evaluation of motor and controller for electric vehicles. 
Tadakuma, S.; Tanaka, S.; Inagaki, J. (Tokyo Shibaura Electric Co., 
Japan). Electr. Eng. Jpn. (Engl. Transl.); 96: No. 1, 80-87(Jan 1976). 

The operating performance of the motor and controller for an 
electric vehicle from the viewpoints of driving characteristics of the 
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electric vehicle are evaluated. Special attention is paid to the travel 
distance, energy efficiency, regeneration efficiency, and various pat- 
tern-driving characteristics. The procedure proposed makes it possi- 
ble to analyze the driving characteristics of the electric vehicle 
analytically and provides useful design data such as chopper frequen- 
cy and required maximum capacities of the motor and controller. 


HYBRID SYSTEMS 


30753 (HCP/M—4209) Electric/Hybrid Vehicle Simulation Pro- 
gram (ELVEC) User's Manual. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Jul 1978. Contract EM-78-I-01-4209. 114p. Dep. NTIS, PC 
A06/MF AOl1. 

The User’s Manual provides the user with enough informa- 
tion to allow him to use the program which resides on National CSS 
Timeshare. Detailed information is conveyed by the use of several 
simulation examples and an explanation of the results of these 
examples (on a line-by-line basis) as required. Except for a brief 
description of the road load equations, this User’s Manual does not 
include descriptions of the math models. A complete report of the 
ELVEC simulator is being oe, by the Vehicle Systems Model- 
ing Task Area Team of the Electric nd Hybrid Vehicle System 
Research and Development Project at the Jet Propulsion Labora- 
tory. This report should be available to those wishing a complete 
program description by October 1978. However, it is not necessary 
to possess this information in order to conduct electric and hybrid 
vehicle performance simulations using ELVEC. Flow charts and 
source listings are available for those wishing to review the coding. 
This information should be requested through T.A. Barber, Project 
Manager, Electric and Hybrid Vehicle System Research and Devel- 
opment Project, Jet Propulsion Laboratory, 4800 Oak Grove Drive, 
Pasadena, CA 91103. 


30754 Propulsion unit for vehicles. Brusaglino, G.; Savonuzzi, 
G. (to FIAT Societa per Azioni). US Patent 4,109,743. 29 Aug 1978. 
Priority date 24 Feb 1976, Italy. 8p. 

A mixed propulsion system is disclosed which is comprised of 
a turbine unit having two output shafts which drive two counter 
rotating flywheels and, via a reduction gearbox, two generators 
which generate electricity to drive two electric drive motors the 
output shafts of which are connected to the wheels of the vehicle. A 
control system is provided, linked to the accelerator and brake pedal 
of the vehicle, for controlling the excitation of the field windings of 
the generators and the motors such that a predetermined excitation 
pattern is followed. The turbine unit is automatically controlled to 
run when the speed of the flywheels falls below a lower threshold 
value and is turned off when the flywheels reach a predetermined 
maximum threshold speed. 


VEHICLE DESIGN FACTORS 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 30730, 30732 


30755 Closed-loop mixture control system for an internal com- 
bustion engine with fail-safe circuit arrangement. Asano, M.; Anzai, 
M. (to Nissan Motor Co., Ltd.). US Patent 4,120,270. 17 Oct 1978. 
Priority date 3 Jun 1975, Japan. 6p. 

A closed-loop mixture control system for an internal combus- 
tion engine is disclosed which includes an exhaust composition 
detector to provide information on the air-fuel ratio of the mixture to 
be controlled and a circuit arrangement which clamps the system to 
a rich mixture ratio when the operating characteristic of the compo- 
sition detector becomes abnormal due to either an open or short 
circuit condition. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 30726, 30741 


30756 Method of reducing pollutants in engine exhaust gas before 
emission into the atmosphere. Masaki, K. (to Nissan Motor Co., Ltd.). 
US Patent 4,133,174. 9 Jan 1979. Filed date 7 Dec 1976. 6p. 

In an engine having an even number of cylinders, the cylin- 
ders are divided into two groups each consisting of half the number 
of the total cylinders, and the two groups are fed with a considerably 
rich air-fuel mixture and a lean one, respectively. Each of the group 
of cylinders is arranged to discharge an exhaust gas rich in HC and 
CO simultaneously with discharge of another exhaust gas rich in air 
from a predetermined cylinder of the other group, and the exhaust 
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gases are mixed and reacted with each other in the engine exhaust 
system. 


30757 Exhaust gas recirculation system. Toda, Y.; Iwasa, Y. (to 
Nissan Motor Co., Ltd.). US Patent 4,120,214. 17 Oct 1978. Priority 
date 22 Dec 1975, Japan. 10p. 

An EGR control valve is described that is closed by admit- 
ting atmospheric air into a vacuum chamber of an actuator or by 
reducing or stopping the admission of intake passageway vacuum 
into the vacuum chamber when a transmission of the motor vehicle 
is in a top gear and a higher gear, when the temperature of the 
engine is below a predetermined value, and when the transmission is 
in a top gear and a higher gear and the degree of opening of the 
throttle valve is above a predetermined value. 


30758 Compensation for inherent fluctuation in output level of 
exhaust sensor in air-fuel ratio control system for internal combustion 
engine. Fujishiro, T. (to Nissan Motor Co., Ltd.). US Patent 
4,120,269. 17 Oct 1978. Priority date 30 Sep 1975, Japan. 10p. 

In a feedback control system for maintaining the air-fuel ratio 
of a combustible mixture fed to an internal combustion engine at a 
preset ratio, a fluctuation in the output characteristic of an exhaust 
sensor due to deterioration or low temperature is compensated for 
by varying a reference voltage, which serves as a standard of 
comparison, in response to a change in a maximal value of the sensor 
output voltage. 


30759 Valve device for an exhaust gas recirculation system of an 
internal combustion engine. Ando, M.; Katow, K.; Yamazaki, M. (to 
Toyota Jidosha Kogyo Kabushiki Kaisha). US Patent 4,120,480. 17 
Oct 1978. Priority date 24 Feb 1976, Japan. 10p. 

A valve device for an exhaust gas recirculation system of an 
internal combustion engine to disclosed. This device has a dia- 
phragm mechanism having a diaphragm to form at least one cham- 
ber which is connected to an engine port and has a valve member 
connected to said diaphragm via a rod to open the valve member 
against a force caused by a spring acting on the diaphragm, when a 
vacuum signal of a predetermined level is transmitted from the 
engine port. The device includes means for allowing adjustment of 
the position of the diaphragm with respect to the rod and means for 
securing the diaphragm to the rod after said adjustment of thy 
position of the rod is perfected. Therefore, the EGR valve which is 
opened at the constant vacuum level can be obtained, with a 
minimum number of parts requiring high accuracy. 


30760 Catalyst for conversion of engine exhaust gas. Iizuka, A.; 
Taguchi, M.; Kubo, M. (to Nissan Motor Co., Ltd.). US Patent 
4,120,821. 17 Oct 1978. Priority date 28 Aug 1975, Japan. 8p. 

A catalyst is disclosed which has high and long-lasting activi- 
ty on both the oxidation of hydrocarbons and carbon monoxide and 
the reduction of nitrogen oxides particularly when an internal com- 
bustion engine is operated at an air-fuel ratio around a stoichiometric 
ratio, consists of a carrier of active alumina, 0.05 to 0.2 wt % 
platinum, 0.0015 to 0.045 wt % rhodium and 0.002 to 5 wt % boron. 


30761 Exhaust gas recirculating device in an internal combustion 
engine. Hattori, K. (to Toyota Jidosha Kogyo Kabushiki Kaisha). US 
Patent 4,119,071. 10 Oct 1978. Priority date 17 Sep 1976, Japan. 6p. 

An internal combustion engine having an exhaust gas recircu- 
lating device for recirculating the exhaust gas into the intake passage 
from the exhaust system is disclosed. A number of the exhaust gas 
outlet ports are formed on the inner wall of the intake passage at a 
distance from each other around the stem of the intake valve so that 
the combustible mixture introduced from the intake passage and the 
recirculated exhaust gas discharged from the exhaust gas outlet ports 
are alternately stratified in the combustion chamber. 


30762 Thermal reactor/catalytic converter efficiency determina- 
tion method. Blanke, J.D. (to Beckman Instruments, Inc.). US Patent 
4,116,053. 26 Sep 1978. Filed date 15 Aug 1977. 14p. 

The present invention discloses a method for determining the 
overall efficiency of an automotive exhaust system including a 
catalytic converter for removing unburned hydrocarbons and carbon 
monoxide from the exhaust gases. The carbon monoxide, hydrocar- 
bon, and oxygen levels are monitored in the exhaust gases at the 
tailpipe. In a properly tuned engine, the base oxygen level is ascer- 
tained in order to establish the dilution effect of the air injection 
system on the exhaust gases which dictates the proper working 
curve on a disclosed Conversion Efficiency v. Carbon Monoxide at 
Tailpipe graph to be used in the procedure. A source of extra 
hydrocarbon is injected into the carburetor air intake to enrich the 
fuel mixture to the engine without affecting the basic carburetor 
settings. The engine and converter are thus overfueled thereby 
oxygen starving the converter to minimize any catalytic action. The 
carbon monoxide level is then read. The dilution factor corrected 
efficiency of the converter is then read from the graph as established 
by the working curve employed in light of the carbon monoxide 
level ascertained. In addition, methods are dislosed for testing the air 
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injection system and the carburetor side to side balance to establish 
the proper working of the engine components before attempting the 
efficiency test procedure. 


30763 Catalyst for oxidation of carbon monoxide and hydrocar- 
bons in combustion engine exhaust gas. Torii, S.; Kawagoshi, S.; 
Yoneshige, T.; Ito, H. (to Nissan Motor Co., Ltd.). US Patent 
4,111,848. 5 Sep 1978. Priority date 17 Jun 1976, Japan. 14p. 

A catalyst which consists essentially of a carrier of active 
alumina and, distributed upon the carrier, at least one catalytic metal 
selected from Pt, Pd, Rh and Ir is produced by impregnating the 
carrier with an aqueous solution of thermally decomposable catalytic 
metal salt(s) and baking the impregnated carrier in 100% steam at 
300 to 600°C. The total amount of the catalytic metal(s) in the 
catalyst is 0.03 to 0.3 wt %, and the amounts of Rh and Ir both are 
limited to 0 to 0.03 wt %. The catalyst features a high conversion 
ability for hydrocarbons, good durability and a low activity on the 
conversion of SO2 to SO; particularly when a combination of Pt 
and/or Pd, and either Rh or Ir is used as the catalytic metals. 


30764 Apparatus for purifying exhaust gas. Nishimiya, T.; 
Oyama, Y.; Oshima, R. (to Hitachi, Ltd.). US Patent 4,110,978. 5 Sep 
1978. Priority date 5 Dec 1975, Japan. 6p. 

An apparatus is disclosed for purifying an exhaust gas on the 
basis of a single three-functional catalyst. The catalyst is capable of 
oxidizing hydrocarbons and carbon monoxide, and simultaneously 
reducing nitrogen oxides, where a fuel-controlling means is provided 
for dividing driving conditions into an accelerating stage as zone I, a 
steady running stage as zone II, and a slowing-down and ey stage 
as zone III, and controlling an air-fuel mixture to be fed from a 
carburetor to a reducing state of the three-functional catalyst in zone 
I, a three-functional state in zone II, and an oxidizing state in zone 
Ii. 


30765 Equipment for exhaust gas detoxification in internal com- 
bustion engines. Woessner, G. (to Robert Bosch GmbH). US Patent 
4,107,922. 22 Aug 1978. Priority date 4 Sep 1972, German, Federal 
Republic of (F.R. Germany). 6p. 

A description of an improvement in equipment for the ex- 
haust gas detoxification of internal combustion engines is presented. 
An insulated heat pipe is provided which transfers heat from the 
engine's exhaust manifold to an exhaust gas reactor. The heat pipe 

contains a first zone serving as an evaporation zone, a second zone 
serving as a transport zone for transporting a working medium 
between the first zone and a third zone. The third zone serves as a 
condensation zone. The heat pipe has an interior capillary tube along 
which the condensed heat transfer medium flows toward the heat 
source and within which the vaporized medium flows toward the 
heat sink. 


30766 Exhaust gas purifying system having a diaphragm type 
control valve. Ito, M. (to Nippondenso Co., Ltd.). US Patent 
4,104,880. 8 Aug 1978. Priority date 29 Apr 1975, Japan. 8p. 

A system is disclosed that is comprised of a diaphragm type 
control valve with a diaphragm and a pair of chambers divided by 
the diaphragm, a plurality of orifices connecting the chambers and a 
thermo sensitive valve. The valve opening or closing period of the 
diaphragm type control valve is made longer or shorter by opening 
and closing a bypass passage around one of the orifices by the 
thermo sensitive valve in response to temperature relative to the 
engine operating condition, whereby exhaust gas purification is 
attained with complete prevention of afterburn. 


30767 Catalytic muffler for internal combustion engines. Garcea, 
G. (to Alfa Romeo S.p.A). US Patent 4,105,414. 8 Aug 1978. 
Priority date 23 Dec 1975, Italy. 10p. 

A catalytic muffler for internal combustion engines is dis- 
closed which is comprised of a cylindrical flattened construction 
having an inner casing containing the catalyst. Annular flow patterns 
are provided for gas entry and exit wherein the gas pressure and thus 
velocity remain substantially constant. The specific connections of 
the circular faces of the inner casing to the annular wall thereof are 
slip designed with the design of the outer half shells providing the 
holding force to keep the same in yieldable contact throughout the 
various temperature changes undergone. 


30768 Electrochemical cell, method for its manufacture and its 
use. Fraioli, A.V. (to Deutsches Patentamt). German(FRG) Patent 
2,755,650/A/. 22 Jun 1978. 25p. (In German). 

The invention concerns an electrochemical cell to measure 
the oxygen concentration in automobile exhaust gases, prossessing a 
dense, non-porous, self-supporting, solid oxygen-ion-conducting 
electrolyte section. The cell impedance is lowered and the cell can 
work at low temperature if as according to the invention the 
electrochemical oxygen measuring cell has a porous layer of a less 
dense, solid oxygen-ion-conducting electrolyte in close contact with 
at loast one surface of the dense electrolyte section, as well as a 
porous catalyst electrode on at least parts of this porous layer. 
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30769 Probe activated by the pressure of oxygen for 
incorporation in the exhaust system of a combustion engine, especially 
of a motor vehicle. Esper, M.J.; Green, W.L; Merchant, S.R.; Wells, 
C.M. (to Ford-Werke A.G., Koeln (Germany, F.R.); Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,639,097/A/. 3 Mar 1977. 28p. (In German). 

The invention concerns a probe responding to partial pressure 
of oxygen to be incorporated in the exhaust gas system of an internal 
combustion engine. robe consists of a tubular casing of resis- 
tive metal with a screw Cond in the exhaust gas manifol, a ceramic 
body with a slit front end having two separate channels to the back 
head part and a tablet taken up in the slit front end of the ceramic 
body, made of ceramic material corresponding to the partial pressure 
of oxygen. A second ceramic body resting directly against the back 
part of the first ceramic body has two escape channels together with 
those of the first body and each a further conductor of base metal, 
where these conductors are connected pairwise conductively to one 
another close to the back of the head part and are designed with 
connection devices. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 29950, 30723, 30727, 30728, 30729 


30770 Device for injecting water into the cylinders of an internal 

combustion engine, particularly for reducing the degree of pollution of 

the latter. Bastenhof, D. (to Societe d'Etudes de Machines Thermi- 
ues-S.E.M.T.). US Patent 4,120,268. 17 Oct 1978. Priority date 2 
ul 1976, France. 4p. 

A device is disclosed for injecting water into one cylinder of 
an internal combustion engine, in order to reduce the temperature of 
said cylinder and thus to avoid the nitrogen compounds (NOx) in the 
exhaust gases; said device comprising a pump connected to an 
injector which opens into said cylinder and an actuating mechanism 
for said pump coupled to a selected point of the intake control 
position of the engine valve actuating system. 


30771 NO/sub x/ reduction catalyst for internal combustion 
engine emission control. Fedor, R.J.; Ogden, C.S. (to Gould Inc.). US 
Patent 4,119,701. 10 Oct 1978. Filed date 9 Jul 1976. 32p. 

A process is disclosed for reducing the oxides of nitrogen in 
exhaust gases from an internal combustion engine comprising con- 
tacting the exhaust gases with a self supporting catalytic structure in 
the form of an expanded thin metal foil. The expanded metal foil 
comprises a corrosion resistant metallic substrate having an NO/sub 
x/ reducing catalyst on the surface layer. The corrosion resistance 
substrate may be a nickel/chromium alloy, and the NO/sub x/ 
catalytic surface may be a nickel/copper alloy. 


30772 Low copper NO/sub x/ reduction catalyst. Fedor, R.J. (to 
Gould Inc.). US Patent 4,111,849. 5 Sep 1978. Filed date 13 Nov 
1972. 10p. 

A durable catalytic structure capable of catalyzing the reduc- 
tion of NO/sub x/ gases found in the exhaust stream emanating from 
an internal combustion engine substantially without the generation of 
ammonia is provided which comprises a heat resistant metallic 
substrate having adhering to at least a part of the surface thereof a 
catalytic alloy of a nickel base material and copper with the weight 
ratio of the nickel base material to copper being at least equal to, but 
preferably greater than, about 9 to 1. 


30773 Catalytic converter apparatus, especially for oxides of 
nitrogen. Stahl, Q.R. (to Meloy Labs., Inc.). US Patent 4,105,413. 8 
Aug 1978. Filed date 6 Aug 1976. 4p. 

A catalytic converter is described that is comprised of a block 
having a bore receiving a tube coaxially. The tube is suspended in 
the bore by a fitting threaded into one end of the bore and being 
spaced from the wall of the bore so that a gas may flow along the 
exterior of the tube and then through the interior of the tube. For 
converting nitrogen dioxide to nitric oxide, the tube contains copper 
granules held in place by plugs of copper turnings. Temperature 
control and regulation are also provided. 


ALTERNATIVE FUELS 


30774 (BIL—99) Comparative studies of exhaust emissions from 
automobiles operating on gasoline and a gasoline-methanol blend. 
(Svensk Metanolutveckling AB, Bilavgasgruppen Studsvik 
(Sweden)). Feb 1978. 67p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A04/MF AOl1. 

In the search for alternate fuels for the transportation sector, 
methanol has been considered a competitive candidate. A methanol- 
gasoline blend may be used in present automobiles with minor 
adjustments. In the process of evaluating the environmental implica- 
tions when gasoline is replaced by a methanol-gasoline blend, com- 
parative emission data have been generated. Four vehicles of 1976 
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model, two Volvo 244's equipped with carburetors and two Volvo 
264’s with fuel injection, were used for tests with gasoline followed 
by tests with a methanol-gasoline blend. Ordinary leaded gasoline 
and a methanol-gasoline blend consisting of 80% (volume) of lead- 
free gasoline, 18% methanol and 2% isobutanol were used. Tests 
were made on a chassis dynamometer according to the 1975 Federal 
Emission Test Procedure. Carbon monoxide (CO), hydrocarbons 
(HC) and nitrogen oxides (NO/sub x/) were measured and fuel 
consumption was estimated. In addition, total aldehydes, formalde- 
hyde and polynuclear aromatic hydrocarbons (PAH) were analyzed. 
The following conclusions were derived from the study of four 
Volvo cars where a methanol-gasoline blend was substituted for a 
standard gasoline: CO, HC, and NO/sub x/ tend to slightly decrease 
(provided that the carburetor and fuel injection system are carefully 
maintained); total aldehydes will increase, formaldehyde being re- 
sponsible for most of the increase; no significant difference could be 
detected between the two regarding PAH emissions; the fuel con- 
sumption is about the same on an energy basis; and with widespread 
use, adjustment of the fuel system will be a critical point. The 
experimental program was conducted by the Swedish Methanol 
Development Co., the Group for Exhaust Gas Research AB Ato- 
menergi ad the Department of Analytical Chemistry, Arrhenius 
Laboratory, Stockholm University. 


30775 (CONF-7705119—, pp 108-109) Session VII: energy self- 
sufficiency 1990. Muller, J. (Hawaii Natural Energy Inst., Manoa). 
1977. 

From Symposium on energy; Hilo, HI, USA (18 May 1977). 


30776 (SAN—1212-1) Hydrogen engine performance analysis. 
First annual report. Adt, R.R. Jr.; Swain, M.R.; Pappas, J.M. (Miami 
Univ., Coral Gables, FL (USA); Hawthorne Research and Testing, 
Inc., Coral Gables, FL (USA)). Aug 1978. Contract EC-77-C-03- 
1212. 318p. Dep. NTIS, PC A14/MF AO1. 

Many problems associated with the design and development 
of hydrogen-air breathing internal combustion engines for auto- 
motive applications have been identified by various domestic and 
foreign researchers. This project addresses the problems identified in 
the literature, seeks to evaluate potential solutions to these problems, 
and will obtain and document a design data-base convering the 
performance, operational and emissions characteristics essential for 
making rational decisions regarding the selection and design of 
prototype hydrogen-fueled, airbreathing engines suitable for manu- 
facture for general automotive use. Information is included on the 
operation, safety, emission, and cost characteristics of hydrogen 
engines, the selection of a test engine and testing facilities, and 
experimental results. Baseline data for throttled and unthrottled, 
carburetted, hydrogen engine configurations with and without ex- 
haust gas recirculation and water injection are presented. In addition 
to basic data gathering concerning performance and emissions, the 
test program conducted was formulated to address in detail the two 
major problems that must be overcome if hydrogen-fueled engines 
are to become viable: flashback and comparatively high NO/sub x/ 
emissions at high loads. In addition, the results of other hydrogen 
engine investigators were adjusted, using accepted methods, in order 
to make comparisons with the results of the present study. The 
comparisons revealed no major conflicts. In fact, with a few excep- 
tions, there was found to be very good agreement between the 
results of the various studies. 


30777 Fuel additive. Coon, M.D. US Patent 4,105,417. 8 Aug 
1978. Filed date 11 Apr 1974. 8p. 

A certain fuel-soluble nitrogen-hydrocarbyl-substituted ni- 
trogenous composition has been found to display a previously unre- 
ported detergency in the internal combustion engine when present in 
fuels to the extent of 10 to 4,000 ppM. The nitrogenous composition 
is composed of a hydrocarbyl group bonded to a nitrogenous sub- 
strate. The hydrocarbyl substituent contains from 30 to about 400 
carbon atoms, and the nitrogenous substrate is a carbamate, urea or 
amide. 


30778 Fuels for internal combustion engines. Mohnhaupt, 
D.F.A. US Patent 4,105,418. 8 Aug 1978. Filed date 18 Jun 1975. 
10p 


A liquid fuel for internal combustion engines is disclosed 
which allows better combustion and increased purity of exhaust 
gases, especially in terms of CO concentration and freedom from 
unburned or only partially burned hydrocarbons. The fuel is a 
conventional hydrocarbon based fuel, like gasoline and diesel oil, 
containing at least one additive which reduces the surface tension of 
the liquid fuel. 
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30779 (CEER—5, pp 111-118) Materials science. Oct 1977. 

In Puerto Rico Nuclear Center annual report, July 1, 1975— 
September 30, 1976. 

The Materials Science Division is engaged in research on 
physical properties of materials and the effects of radiation upon 
them. This involves solid state materials undergoing phase transi- 
tions, energy storing materials, and biomaterials. The Division also 
offers research facilities for M.S. and Ph.D. thesis work in the fields 
of physics, chemistry, materials, and radiation sciences in coopera- 
tion with the various colleges and departments of the UPR Maya- 
guez Campus. It is anticipated that it will serve as a catalyst in 
starting energy-related research programs in cooperation with UPR 
faculty, especially programs involving solar energy. To encourage 
and promote cooperative efforts, contact is maintained with former 
graduate students and with visiting scientists from Latin American 
research institutions. 


30780 Temperature-dependent Sellmeier coefficients and nonlin- 
ear optics average power limit for germanium. Barnes, N.P.; Piltch, 
M.S. (University of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). J. Opt. Soc. Am.; 69: No. 1, 178- 
180(Jan 1979). 

A temperature-dependent Sellmeier equation is calculated for 
Ge. The accuracy of this temperature-dependent Sellmeier equation 
is compared with the internal consistency of the data. The phase- 
matching condition is discussed for four-wave mixing when two of 
the wave vectors are equal. The average power limit for four-wave 
mixing in a material like Ge is derived both for the case where one 
wave vector is fixed and for the case where two wave vectors are 
fixed. Using the derived Sellmeier equation, the average power limit 
for the four-wave mixing is calulated. 


30781 Material problems in solar and nuclear energy and storage 
of energy. Claassen, R.S. (Sandia Laboratories, USA). SAMPE Q.; 
10: No. 1, 27-35(Oct 1978). 

From Fifth Energy Technology Conf.; Washingon, D.C. 
(Feb 1978). 

Typical examples are provided to illustrate the intimate rela- 
tionship of materials and processing to the energy program. Devel- 
oping energy technologies place increasing demand on material 
performance and in some cases exceed known material capabilities. 
Material choices in solar systems are dominated by cost; distributed 
collectors and the central receiver illustrate practical problems. The 
demand for absolute safety in nuclear power requires a depth of 
understanding and level of knowledge about materials unachieved in 
previous engineering systems; problems in water-cooled and breeder 
reactors emphasize the point. Fusion reactors will push far beyond 
our present knowledge of material response and behavior. Within 
limits, energy storage is practical today but present technologies 
such as batteries are being pushed hard and new schemes such as 
superconducting solenoids and thermochemical storage are under 
intense study. 


30782 Light Metals 1977. Volume 1. Higbie, K.B. (ed.). New 
York, NY; American Institute of Mining, Metallurgical and Petro- 
leum Engineers, Inc. (1977). 568p. (CONF-770312—P4). $27.00. 
From 106. annual meeting of the AIME; Atlanta, GA, USA 
(6 Mar 1977). 
Included are papers dealing with reduction cell technology, 
carbon technology, and developments in magnesium technology. 


METALS AND ALLOYS 


REFER ALSO TO CITATION(S) 28683, 28687, 28689, 28691, 
28784, 30555 


30783 (WARD-SD—3045-15) MATLIB: a computer library of 
material properties user's manual. Knoish, H.J.; Snow, A.L. (Wes- 
tinghouse Electric Corp., Madison, PA (USA). Advanced Reactors 
Div.). Dec 1978. Contract EY-76-C-02-3045-032. 149p. AT. 
MATLIB is a library of computer programs and subroutines 
for description of material properties which may be used with a wide 
variety of structural analysis computer programs to provide uniform 
and efficient implementation of material property subroutines. All 
subroutines of a given type share a common name and a common 
input/output specification, e.g., all subroutines for describing ther- 
mal creep behavior are named TCREEP, and receive and pass out 
data through the same variables in all cases. Such subroutines differ 
only in the material being treated and/or the equations(s) used to 
describe the variation of the material property. This degree of 
standardization allows TCREEP subroutines, or similar MATLIB 
items such as TBL2D1, TBL3D1, or ELAS subroutines, to be used 
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interchangeably. Thus, any program capable of using a TCREEP 
subroutine may use any such subroutine in the MATLIB library. 


30784 Superalloys: metallurgy and manufacture. Kear, B.H.; 
Muzyka, D.R.; Tien, J.K. (Wlodek, S.T. (eds.). Baton Rouge, LA; 
Claitor’s Publishing Division (1976). 530p. (CONF-7609194—). 
$35.00. 

From 3. symposium on superalloys; Seven Springs, PA, USA 
(12 Sep 1976). 

Forty-four papers are presented concerning current needs and 
new applications, minor element effects, physical metallurgy, ad- 
vanced materials, and new trends in manufacturing processes for 
superalloys. Separate abstracts were prepared for 6 of the papers. 
(FS 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 28701, 28704, 28711, 28743, 
28788, 29388, 30138, 30294, 30342, 30579, 30674, 30810, 30828, 
31055, 31357 


30785 (BDX—613-1748(Rev.)) Burrs produced by turning. Gil- 
lespie, L.K. (Bendix Corp., Kansas City, MO (USA)). Dec 1978. 
Contract EY-76-C-04-0613. 84p. Dep. NTIS, PC A0O5/MF AOl. 

Methods were determined for controlling turning-burr size to 
reduce deburring cost and improve the quality of miniature precision 
components. A maximum burr height and thickness of 25.4 ym 
(0.001 inch) are essential to obtaining consistent deburring and 
limiting stock loss to 2.54 wm (0.0001 inch) and edge radii to 76.4 ym 
(0.003 inch). Controlling factors include the tool's side-cutting edge 
angle, back rake, feedrate, and radial depth-of-cut, and the material's 
strain-hardening exponent and ductility. 


30786 (CONF-781018—, pp III.31-III.33) Development of tech- 
niques for cladding and welding low-alloy and Cr—Mo steels. Good- 
win, G.M. (Oak Ridge National Lab., TN). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


In order to assure the technical relevance of this program, 
several major fabricators were contacted to ascertain their experi- 
ence with clad overlaying Type 320 on low-alloy or carbon steels. In 
addition, a literature survey was performed for applicable cladding 
processes and materials. None of the sources contacted had experi- 
ence with Type 320 stainless steel cladding of ferritic steels on a 
production basis at high deposition rates. We therefore began our 
program by experimentally evaluating weld deposits made by the 
submerged-arc (SA) and gas metal-arc (GMA) processes. It was 
determined that fissure-free type 320 cladding can be performed on 
ferritic steels if the nickel concentration of the deposit is maintained 
at a sufficiently high level. For GMA cladding it was found that an 
intermediate layer of high-nickel material (Inconel 82 in this case) 
was necessary to reliably avoid fissures. For SA —s a single 
layer technique can be used, if nickel fortified welding fluxes are 
employed. Cladding conditions have been determined for producing 
fissure-free deposits with both processes on 2.25 Cr—1 Mo steel base 
metals. In addition, electron microprobe evaluations have been per- 
formed on clad specimens both with and without fissures. No 
unusual segregation of materials was found in the specimens contain- 
ing no fissures. However, for the fissured specimens, unusually high 
concentrations of Nb were found along several fissured grain bound- 
aries. The areas of high Nb do not appear to be in the form of 
carbides, and may be related to the fissuring. 


30787 (CONF-781121—20) Extent of annealed or melted regions 
as a function of energy of pulsed laser irradiation. Narayan, J.; White, 
C.W. (Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AOI. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

The depth of melt front penetration induced by Q-switched 
ruby laser irradiation has been studied by electron microscopy for 
laser pulses of different duration and energy density in thermally 
diffused and ion implanted silicon. In thermally diffused specimens, 
dissolution of dislocation loops and precipitates by the laser radiation 
provides evidence for melting and the depth over which loops and 
precipitates are dissolved provides a measure of the melt front 
penetration depth. In ion implanted specimens, if the melt front does 
not exceed the thickness of the implanted layer, dislocation tangles 
and polycrystalline regions are observed after the laser irradiation. A 
complete annealing of displacement damage is achieved at an energy 
density (threshold) where the melt front penetrates beyond the 
damage layer. 


30788 (CONF-781121—21) Comparison of effects of pulsed 
Ruby laser and pulsed electron beam annealing of **AS* implanted 
silicon, Wilson, S.R.; Appleton, B.R.; White, C.W.; Narayan, J. (Oak 
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Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 8p. Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Ion-backscattering, ion-channeling, and transmission electron 
microscopy (TEM) were used to study a series of ion implanted 
silicon samples that were annealed with either a pulsed laser or a 
pulsed electron beam. Single crystal [(001) orientation] silicon sam- 
ples were implanted with either 35 or 100 keV ™As* to a dose of ~ 
1 x 10'* As/cm? and subsequently annealed with either a Q-switched 
pulsed Ruby laser or the electron beam generator. A series of energy 
densities was used in both cases to optimize results. It was deter- 
mined from backscattering that the as-implanted profiles were redis- 
tributed in essentially the same manner for both types of anneals, 
indicating that melting and rapid recrystallization has occurred. For 
the 35 keV 7°As* implanted samples the two techniques produced 
equivalent anneals with no remaining damage as indicated by chan- 
neling and TEM. However, for the 100 keV implants the anneal was 
not uniform across the sample in the electron beam case and the 
channeling minimum yields for the major axes ((110], [111], and 
[100]) were higher than the laser annealed results. In both cases, the 
As substitutionality (97 to 99%) and minimum yields are better than 
results obtained from conventional thermal annealing. 


30789 (CONF-781167—3) Lattice location of As and Sb implant- 
ed in silicon after annealing with a pulsed ruby laser. Wilson, S.R.; 
White, C.W.; Pronko, P.P.; Young, R.T.; Appleton, B.R. (Oak 
Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 8p. Dep. NTIS, PC A02/MF AO1. 

From AIP conference on laser-solid interactions and laser 
processing; Boston, MA, USA (28 Nov 1978). 

The lattice location of implanted arsenic and antimony in 
single crystal silicon [(100) orientation] after pulsed laser annealing 
was studied using positive ion channeling-backscattering. The sam- 
ples were implanted with 100 keV 7As or '!Sb to doses in the 
range 1 x 10*° to 3 x 10'*/cm? and subsequently annealed using the 
Q-switched output of a pulsed ruby laser (1.5 to 1.7 J/cm’, ~ 50 x 
10~° sec pulse duration). Channeling measurements (2.5 MeV He* 
ions) along major axial directions ({100}, [110], and [111]) and de- 
tailed scans across the axes were used to determine the lattice 
location of the implanted dopants after annealing. In the dose range 
investigated, 98 to 99% of the As occupy substitutional sites. Anti- 
mony doses less than 1.5 x 10'®/cm? yield similar results. Electrical 
measurements of the number of electrically active dopants support 
the high substitutional fractions observed by the ion channeling- 
backscattering measurements. Also reported are channeling results 
for As implanted (~ 1 x 10'® As/cm*) samples that were annealed 
with an electron beam generator. Substitutional fractions (97 to 
99%) comparable to laser annealing were obtained, but some nonuni- 
formities across the samples were observed that were not present in 
the laser annealed samples. 


30790 (INIS-mf—4055, pp 51-61) Concept of nuclear heat appli- 
cation in iron metallurgy. Hotovy, J. (Generalni Reditelstvi Hutnictvi 
Zeleza, Prague (Czechoslovakia)). 1976. (In Czech). 

From Employment of heat from nuclear energy sources; 
Prague, Czechoslovakia (7 Dec 1976). 


On the national scale, iron metallurgy consumes 16% of 
primary fuel. Three forms of energy are used in iron metallurgy, 
viz., electric, low-potential thermal and high-potential thermal 
energy. Demands are put forward for low-potential thermal energy 
supply for the years 1990 to 2015. The demand for heating water for 
this period is also estimated. Some results achieved so far in applying 
nuclear reactor high-potential thermal energy are presented and the 
benefits and constraints of the use thereof in a nuclear metallurgical 
facility are shown as given in the literature. It is envisaged that after 
1995 in Czechoslovakia nuclear heat will be supplied to the Ostrava 
metallurgical complex and to the Eastern Slovakia Iron Works. The 
full introduction of nuclear heat requires the commissioning of a 
high-temperature reactor with cooling gas output temperature of 
about 1,000 degC. 


30791 (LBL—7280) Recent advances in common semiconductor 
materials. Haller, E.E. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Apr 1977. Contract W-7405-ENG-48. 7p. (CONF- 
771023—52). Dep. NTIS, PC A02/MF AOI1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Recent results obtained from studies of solid phase epitaxy, 
ion implantation, and regrowth of amorphous layers are summarized. 
New results have been applied to detector making; 


30792 (ORNL/TM—6716) Notch effects in uniaxial tension 
specimens. Delph, T.J. (Oak Ridge National Lab., TN (USA)). Mar 
1979. Contract W-7405-ENG-26. 2lp. Dep. NTIS, PC A02/MF 
AOl. 
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Results of a literature survey on the effect of notches on the 
time-dependent failure of uniaxial tension specimens at elevated 
temperatures are presented. Particular attention is paid to the failure 
of notched specimens containing weldments. 


30793 (SAND—77-8047) Gold plating for hybrid microcircuits. 
Dini, J.W.; Johnson, H.R. (Sandia Labs., Albuquerque, NM (USA)). 
Apr 1978. Contract EY-76-C-04-0789. 48p. (CONF-790103—2). 
Dep. NTIS, PC A03/MF AOl. 

From Plating in electronics industry symposium; San Francis- 
co, CA, USA (16 Jan 1979). 

Electrochemical porosity tests and Auger electron spectros- 
copy were used to evaluate three gold electroplating formulations 
(citrate, phosphonic acid, and phosphate) at varying current densi- 
ties, deposition modes (ad, dc, and pulse), and thicknesses for eventu- 
al use on hybrid microcircuits. Electroplated films were shown to be 
less porous than evaporated or sputtered films by at least an order of 
magnitude. Plating current densities of 75.6 A/m? produced deposits 
more porous than those obtained at 10.8 and 32.4 A/m?. Direct 
current or pulse-plated deposits were typically less porous than ac 
deposits. Auger electron spectroscopy showed more chromium to be 
present on the surface of evaporated than on electroplated gold- 
coated hybrid microcircuits after heating at 300°C for two hours. In 
the amount of chromium which diffused through the films, a com- 
parison of the various methods of electrodepositior showed very 
little difference. 


30794 (SAND—78-8027) Joining by plating: optimization of oc- 
cluded angle. Dini, J.W.; Johnson, H.R.; Kan, Y.R. (Sandia Labs., 
Albuquerque, NM (USA)). Nov 1978. Contract EY-76-C-04-0789. 
33p. Dep. NTIS, PC A03/MF AO1. 

An empirical method has been developed for predicting the 
minimum angle required for maximum joint strength for materials 
joined by plating. This is done through a proposed power law failure 
function, whose coefficients are taken from ring shear and conical 
head tensile data for plating/substrate combinations and whose expo- 
nent is determined from one set of plated-joint data. Experimental 
results are presented for Al-Ni-Al (7075-T6) and AM363-Ni-AM363 
joints, and the failure function is used to predict joint strengths for 
Al-Ni-Al (2024-T6), UTi-Ni-UTi, and Be-Ti-Be. 


30795 (SAND—78-8045) Plating on Zircaloy-2. Dini, J.W.; 
Johnson, H.R.; Jones, A. (Sandia Labs., Livermore, CA (USA)). 
Mar 1979. Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC A02/MF 
AOl. 

Zircaloy-2 is a difficult alloy to coat with an adherent electro- 
plate because it easily forms a tenacious oxide film in air and aqueous 
solutions. Procedures reported in the literature and those developed 
at SLL for surmounting this problem were investigated. The best 
results were obtained when specimens were first etched in either an 
ammonium bifluoride/sulfuric acid or an ammonium bifluoride solu- 
tion, plated, and then heated at 700°C for 1 hour in a constrained 
condition. Machining threads in the Zircaloy-2 for the purpose of 
providing sites for mechanical interlocking of the plating also 
proved satisfactory. 


30796 (Y—2165) Inertia and friction welding of type 1100 alumi- 
num to type 316 stainless steel. Perkins, M.A. (Oak Ridge Y-12 Plant, 
TN (USA)). Dec 1978. Contract W-7405-ENG-26. 25p. Dep. NTIS, 
PC A02/MF AOl1. 

The inertia and friction-welding processes were evaluated for 
joining Type 1100-H14 aluminum to Type 316 VIM VAR stainless 
steel. While both processes consistently produce joints whose 
strength exceed the aluminum base metal, 100 percent bonding has 
not been reliably achieved. This deficiency points out the need for 
the development of nondestructive testing techniques for this type of 
joint. Additionally, solid state volume diffusion did not appear to be 
a Satisfactory explanation for the inertia and friction-welding bond- 
ing mechanism. 


30797 Formation of microcracks during stress-relief annealing of 
a weldment in pressure vessel steel of type A508 C1 2. Liljestrand, 
L.G. (Telefon AB LM Ericsson, Stockholm, Sweden); Aucouturier, 
M. (Paris-11 Univ., 91 - Orsay (France)); Oestberg, G. (Tekniska 
Hoegskolan, Lund (Sweden)); Lindhagen, P. (ASEA-ATOM AB, 
Vaesteraas (Sweden)). J. Nucl. Mater.; 75: No. 1, 52-67(Jul 1978). 

Crack formation in the heat-affected zones of heavy section 
weldments of type A 508 Cl 2 pressure vessel steel during stress- 
relief annealing has been studied on an actual weldment and on 
simulated structures. Mechanical testing of the latter showed that 
stress relaxation of the order of magnitude occuring during stress- 
relief annealing can produce cracks of the same kind as occasionally 
found in weldments of pressure vessel steel. The primary cause is 
believed to be grain boundary sliding, possibly but not necessarily 
enhanced by impurities. 
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30798 Development and applications of low perlite containing 
weldable nickel steels. Haynes, A.G. Stahibau; 47: No. 9, 278- 
282(1978). (In German). 

The low perlite containing weldable nickel steels are a family 
of age-hardenable nickel-copper steels developing yield strengths of 
400 to 700 N/mm? combined with impact transition temperatures 
down to -110°C. The balance of low-carbon and alloy content 
avoids heat-affected zone problems and ensures good weldability 
without preheat and at sub-zero temperatures. This paper deals with 
the production, processing, properties and application of SCuNi 12 3 
(standard no. 1.8980), a Ni-Cu-Nb steel for general structural appli- 
cations involving thin plate and structural shapes and of IN-787, a 
Ni-Cu-Cr-Mo-Nb steel for service in arctic pipelines, storage and 
pressure vessels, ship, marine and heavy engineering industries. 


30799 (RFP-Trans—265) Monitoring the degree of modification 
of aluminum alloys containing 13% silicon. Defrancq, C.; Cure, O. 
Translated from Fonderie Belge; 46: No. 3, 17-21(1976). llp. Dep. 
NTIS, PC A02/MF AOl. 

Various existing theories explaining the basic mechanisms of 
the modification of Al—Si alloys are described. The advantages of 
the modified alloys are pointed out. The necessity of monitoring the 
degree of modification and the actual possibilities for monitoring are 
stated and discussed. A new method of monitoring the degree of 
modification is presented. This method is based on measurement of 
the eutectic temperature of modified Al-13%Si alloy, made possible 
by the use of so-called Quick-cup with a quick and very accurate 
response. 


30800 Properties of electrodeposits: their measurement and sig- 
nificance. Sard, R.; Leidheiser, H. Jr.; Ogburn, F. (eds.). Princeton, 
NJ; Electrochemical Society, Inc. (1975). 436p. (CONF-741013— 
P1). $13.00. 

From 146. meeting of the Electrochemical Society; New 
York, NY, USA (13 Oct 1974). 

Methods used to obtain physical, chemical, mechanical and 
electrical properties of electrodeposits are presented. Separate ab- 
stracts have been prepared for items within scope for the energy 
data base. (FS) 


30801 Flyer plate techniques for quantitatively measuring the 
adhesion of plated coatings under dynamic conditions. Dini, J.W.; 
Johnson, H.R.; Jacobson, R.S. (Sandia Labs., Livermore, CA). pp 
307-318 of Properties of electrodeposits: their measurement and 
significance. Sard, R.; Leidheiser, H. Jr.; Ogburn, F. Princeton, NJ; 
Electrochemical Society, Inc. (1975). 

From 146. meeting of the Electrochemical Society; New 
York, NY, USA (13 Oct 1974). 

A method for shock wave testing works well for quantitative- 
ly assessing the adhesion of deposits plated on various substrates. 
Magnetic repulsion is used to accelerate flat metal flyer plates 
against the substrates. Evaluation of Ni, Cu, and Ni—Co electrode 
deposits plated on stainless steel showed the test to be more discrimi- 
nating than conventional static tests. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 30788, 30789, 30799, 30824, 
30835, 30880, 31637 


30802 Grain boundaries. London, mene Institution of Metal- 
lurgists (1976). 223p. (CONF-7604159—). £ 11.00. 

From Grain boundaries, spring residual conference; Jersey, 
UK (9 Apr 1976). 

The importance of grain boundaries in materials is discussed. 
Research in grain boundaries behavior in heat treatments, phase 
transformations, recrystallization, diffusion paths, precipitation cavi- 
tation, dislocations, nucleation, twinning, and microstructure is de- 
scribed. (FS) 


30803 (ORNL—5509) Elastic energy and metastable phase equi- 
libria for coherent mixtures in cubic systems. Williams, R.O. (Oak 
Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 18p. Dep. NTIS, PC A02/MF AO1. 

Expressions were derived for the elastic energy due to coher- 
ency for cubic systems for an isotropic structure and for (100) or 
(111) habit planes for a lamellar structure. For the metastable equilib- 
ria the usual tangent compositions are replaced by compositions that 
are tangent to the elastic energy curve. For a loss of coherency there 
is an energy decrease due to the elastic effects and a further decrease 
associated with compositional changes. Information contained 
within this treatment permits calculation of the x-ray diffraction 
effects for such structures. 


30804 (SAND—78-1427C) Diffusion of hydrogen and its iso- 
topes in BCC metals. Emin, D.; Baskes, M.I.; Wilson, W.D. (Sandia 
Labs., Albuquerque, NM (USA); Sandia Labs., Livermore, CA 
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(USA)). 1979. Contract EY-76-C-04-0789. 9p. (CONF-790301—7). 
Dep. NTIS, PC A02/MF AO1. 

From Hydrogen in metals international meeting; Munster, 
F.R. Germany (6 Mar 1979). 

It has been suggested that light interstitials in metals diffuse in 
much the same manner as do self-trapped electronic carriers (small 
polarons) in semiconductors and insulators. The motion is assumed 
to occur via a succession of phonon-assisted quantum-mechanical 
tunneling events. Such interstitial jumps were modeled formally by 
adopting Holstein’s non-adiabatic approach to small-polaron ho oe 
motion. It is the purpose of the present work to transcend this t 
and explicitly calculate the diffusion constant for models of the 
interatomic interactions associated with an interstitial in a metal. 
With this procedure the conditions under which quantum-mechani- 
cal tunneling is the predominant mode of light interstitial transport in 
metals was investigated. In situations characterized by inerstitial 
tunneling motion the validity of simplifying assumptions of the 
formal theory were examined. It was found that there are meaningful 
examples of light interstitial diffusion which do not correspond to 
tunneling through a barrier. In those instances where tunneling 
motion does prevail, the influence of excited states of the interstitial 
wells, the breakdown of the Condon approximation, and the pre- 
dominance of adiabatic hopping qualitatively affect the hopping rate. 
The occurrence of these situations reflects fundamental physical 
differences between an electron tunneling between the relatively 
deep potential wells of an insulator and an atom moving between 
interstitial positions in a metal. The magnitudes, en depen- 
dences and isotope dependences of the calculated diffusion constants 
are consistent with existing diffusion data on bcc metals. 


30805 Hydrogen trapping mechanisms by permeation techniques. 
Johnson, H.H.; Quick, N.; Kumnick, A.J. (Cornell Univ., Ithaca, 
NY). Ser. Metall.; 13: No. 1, 67-72(Jan 1979). 

Trapping phenomena may be well characterized by transport 
measurements carried out as a function of lattice concentration of 
the species undergoing diffusion and trapping. Although the reason- 
ing in general, applications are probably most feasible for gas-solid 
systems, and in particular for hydrogen in metals. 


30806 Intrinsic diffusion and vacancy flow effects in vanadium— 
titanium alloys. Carlson, P.T. (Oak Ridge National Lab., TN). 
Metall. Trans., A; 9: 1287-1297(Sep 1978). 

Intrinsic diffusion coefficients and vacancy flow parameters 
have been determined in the vanadium—titanium system from 900 to 
1500°C. The experimental results reflect a greater influence of the 
vacancy flow phenomenon on the intrinsic flux of each species than 
that predicted on the basis of the random alloy model. The principal 
assumptions of the random alloy model are that a single vacancy 
mechanism is the operative diffusion mechanism and that all diffus- 
ing species find themselves in random environments with the ab- 
sence of preferred sites for either atoms or vacancies. Solvent 
diffusivity enhancement calculations have been performed, however, 
and suggest that existence of two competing, vacancy mechanisms in 
this system. The observed discrepancies between theoretical and 
experimental values are examined in light of the occurrence of a 
combined monovacancy-divacancy mechanism. In addition, other 
nonrandom effects are discussed which result in violations of the 
random model assumptions and which lead to differences between 
theoretical and experimental quantities. 


30807 Phase transitions in complex magnetic structures. Sav- 
chenko, M.A.; Stefanovich, A.V. (Moscow Institute of Radio Engi- 
neering, Electronics, and Automation). Sov. Phys. - JETP (Engl. 
Transl.); 47: No. 6, 1195-1199(Jun 1978). 

High-temperature phase transitions are considered in alloys of 
rare-earth metals, of the type Er-Tb and Er-Dy, whose magnetic 
structure is a tilted spiral wave traveling along a preferred axis z of 
the crystal. For these compounds a phase diagram is constructed in 
the variables T and vertical-bara/sub parallel/vertical-bar (a/sub 
parallel/ is the anisotropy constant along the z axis); it describes 
phase transitions from the paramagnetic region to all possible states 
of the tilted spiral. The discontinuities of the order parameter and 
the critical exponents are calculated. There is a “tetracritical” point 
on the phase diagram. The behavior of the system in the vicinity of 
the "tetracritical’’ point is considered; and it is shown that in this 
system, along with first-order phase transitions to a planar spiral or 
to a state with a longitudinal sinusoidal wave, there can occur a 
second-order phase transition of the second kind directly to a tilted 
spiral. 


30808 Pseudopotential calculation of the screening of a helium 
atom in aluminium, Benedek, R. (Argonne National Lab., IL). J. 
Phys., F (London); 8: No. 5, 807-824(1978). 

The screening of a helium atom embedded in an electron gas 
with a density appropriate to aluminium has been calculated in a 
linear approximation. The helium impurity was represented by a 
pseudupotential of the Austin form. The total charge is expressed as 
the sum of three components: the helium core charge density, the 
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orthogonalization hole and the linear screening charge. The calculat- 
ed charge density in the vicinity of the nucleus agrees well with the 
results of a recent nonlinear screening calculation of Whitmore. At 
longer range, the two calculations differ by a phase shift in the 
Friedel oscillations. Both the linear and the nonlinear screening 
calculations are compared with a recent Green function calculation 
by Inglesfield and Pendry. Their results exhibited a much smaller 
orthogonalization hole than was found in the other two calculations. 
He—Al interatomic potentials were calculated based on both linear 
and nonlinear screening. The results are in reasonable agreement in 
the repulsive region. 


30809 Monte Carlo calculation of the simultaneous ionic conduc- 
tivity and tracer diffusion in B-alumina. Murch, G.E.; Thorn, R.J. 
(Argonne National Lab., IL). Philos. Mag., A; 37: No. 1, 85-93(1978). 

A new Monte Carlo method is described for simulataneously 
calculating the charge carrier and tracer correlation factors. Appli- 
cation is made to B-alumina where the conduction plane is represent- 
ed by a lattice gas model in which nearest-neighbor interacting 
sodium ions diffuse via a vacancy mechanism over two interpene- 
trating non-equivalent lattices. The charge carrier correlation factor 
is calculated from the average drift of the ions in an imposed electric 
field while the tracer correlation factor is calculated from the mean 
square displacements of tracer ions normal to the field. Results for 
the charge carrier correlation factor are in good agreement with the 
Path Probability calculations of Sato and Kikuchi (1971 a,b) but 
results for the tracer correlation factor differ significantly because of 
the limitations of the averaging procedure of the pair approximation 
in the Path Probability method. 


30810 Partitioning of iron to Zr2Al during the peritectoid trans- 
formation Zr + Zr2Al — Zr3;Al. Schulson, E.M.; Davidson, R.D. 
(Chalk River Nuclear Labs., Ontario). Metall. Trans., A; 8A: 2019- 
2021(Dec 1977). 

A study of the peritectoid transformation Zr + ZrAl — 
ZrsAl was made. Zr2Al particles act as iron sinks similar to hydro- 
gen sinks. The system is a three component alloy, and is thermodyn- 
amically stable over a range of temperatures accounting for Zr2Al 
even in the hypostoichiometric alloy. The smaller the amount of iron 
in the starting material, the samller the amount of residual Zr2Al. 


(FS) 


30811 Electronic states in disordered alloys. II. Results for real 
solids. Faulkner, J.S. (Oak Ridge National Lab., TN). Jnt. J. Quant. 
Chem., Symp.; No. 10, 405-415(1976). (CONF-760147—). 

From International symposium on atomic, molecular and 
solid-state theory and quantum statistics; Sanibel, FL, USA (19 Jan 
1976). 


Some coherent-potential-approximation calculations on real 
disordered solids are reviewed and used to demonstrate general 
insights that have been obtained about the behavior of electrons in 
such systems. Some of the efforts to go beyond the coherent poten- 
tial approximation are described. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 28693, 28696, 28706, 28707, 
28709, 28710, 28785, 28799, 29270, 29899, 29903, 30003, 30042, 
30043, 30087, 30133, 30136, 30139, 30794, 30799, 30810, 30880, 31952 


30812 (CEGB/LM/MATS—220) Fracture toughness and slow 
crack growth in austenitic stainless steels and weldments. Haigh, J.R. 
(Central Electricity Research Labs., Leatherhead (UK)). 14 Sep 
1978. 30p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Fracture of notched and cracked sections of austenitic stain- 
less steels and weldments is reviewed, particularly for AISI Type 
316. Temperatures up to and including the creep range are included. 
Emphasis is placed on ductilities rather than strengths to help 
solution of problems in defect assessment caused by residual stresses. 
The lowest ductilities occur in the creep range in as-welded filler 
metals exposed for extended periods. Comparisons with some ferritic 
steels which generally perform well show that brittle fracture of 
austenitics is unlikely in service conditions. The comparisons become 
particularly favorable with stress relief heat treatments. 


30813 (CEGB/RD/L/N—174/77) Creep crack growth in a 
Type 316 austenitic stainless steel weld metal. Part 1: effects of 
metallurgical variables and temperature. Haigh, J.R.; Laidler, W. 
(Central Electricity Generating Board, Berkeley (UK). Berkeley 
Nuclear Labs.). Mar 1978. 27p. (FRDC/MWP/P—(78)750; FRDC/ 
MWP/MPSG/P—(78)171). Dep. NTIS, PC A03/MF AOI. 

Creep crack growth tests were performed under constant 
load in a highly constrained geometry at 538°C on an as-deposited 
austenitic stainless weld metal containing about 3% 6-ferrite. The 
effects of microstructural orientation were examined and compared 
with a wrought steel. The worst orientation was considerably more 
brittle than the wrought steel when ductility was measured in terms 
of crack opening displacement for creep crack initiation or crack 
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charpness. Cracking was always associated with 5-ferrite particles 
whatever the orientation. Temperature reduction to 488°C had little 
effect on ductility and at a given load level slowed down creep crack 
growth rates by a factor 10. Comparable tests were performed on 
deposits of heat treated welds which simulated stress relieved materi- 
als. The uniaxial creep properties were almost unaltered, but the 
ductility and creep resistance of the cracked specimens were signifi- 
cantly improved by the treatments which are recommended from a 
metallurgical as well as an engineering point of view. A survey of 
new and other available creep and rupture data for type 316 weld 
metal as well as stress relaxation results for 750°C and 800°C heat 
treatments are included. 


30814 (CONF-781219—5) Overview of U.S. efforts directed to- 
wards development of mechanical properties data in support of FBR 
development. Brinkman, C.R. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/MF 
AOl. 


From US/UKAEA specialists meeting on mechanical proper- 
ties; Oak Ridge, TN, USA (4 Dec 1978). 

The object of U.S. Breeder Reactor Program associated with 
primary and secondary circuit structural materials is to develop a 
design data base and associated design technology on commercially 
available material as well as new alloys. The commercially available 
materials include ASIA 316 and 304. Chromium—molybdenum 
steels and alloy 800H. (FS) 


30815 (COO—3476-16) Application of microdynamics and lattice 
mechanics to probiems in plastic flow and fracture. Final report, 1 
April 1973—31 March 1978. Bilello, J.C.; Liu, J.M. (State Univ. of 
New York, Stony Brook (USA). Dept. of Materials Science). 21 Jun 
1978. Contract EY-76-S-02-3476. 15p. Dep. NTIS, PC A02/MF 
AOl. 

Progress in an investigation of the application of microdyna- 
mics and lattice mechanics to the problems in plastic flow and 
fracture is described. The research program consisted of both theo- 
retical formulations and experimental measurements of a number of 
intrinsic material parameters in bcc metals and alloys including 
surface energy, phonon-dispersion curves for dislocated solids, dislo- 
cation-point defect interaction energy, slip initiation and microplastic 
flow behavior. The study has resulted in an improved understanding 
in the relationship among the experimentally determined fracture 
surface energy, the intrinsic cohesive energy between atomic planes, 
and the plastic deformation associated with the initial stages of crack 
propagation. The values of intrinsic surface energy of tungsten, 
molybdenum, niobium and niobium-molybdenum alloys, deduced 
from the measurements, serve as a starting point from which fracture 
toughness of these materials in engineering service may be intelli- 
gently discussed. 


30816 (EPRI-NP—991) Estimation of the defect detection prob- 
ability for ultrasonic tests on thick sections steel weldments. Technical 
report. Johnson, D.P.; Toomay, T.L.; Davis, C.S. (Failure Analysis 
Associates, Palo Alto, CA (USA)). Feb 1979. 69p. Electric Power 
Research Inst., Palo Alto, CA. 

An inspection uncertainty analysis of published PVRC Speci- 
men 201 data is reported to obtain an estimate of the probability of 
recording an indication as a function of imperfection height for 
ASME Section XI Code ultrasonic inspections of the nuclear reactor 
vessel plate seams and to demonstrate the advantages of inspection 
uncertainty analysis over conventional detection/nondetection 
counting analysis. This analysis found the probability of recording a 
significant defect with an ASME Section XI Code ultrasonic inspec- 
tion to be very high, if such a defect should exist in the plate seams 
of a nuclear reactor vessel. For a one-inch high crack, for example, 
this analysis gives a best estimate recording probability of .985 and a 
90% lower confidence bound recording probabilty of .937. It is also 
shown that inspection uncertainty analysis gives more accurate 
estimates and gives estimates over a much greater flaw size range 
than is possible with conventional analysis. There is reason to believe 
that the estimation procedure used is conservative, the estimation is 
based on data generated several years ago, on very small defects, in 
an environment that is different from the actual in-service inspection 
environment. 


30817 (KAPL—4110) Generalized fracture toughness of brittle 
materials. Di Leonardo, G. (Knolls Atomic Power Lab., Schenec- 
tady, NY (USA)). Jan 1979. Contract EY-76-C-12-0052. 20p. Dep. 
NTIS, PC A02/MF AOI. 

A generalization of fracture toughness of brittle materials, 
when subjected to multiaxial loadings, is presented. The theory 
characterizes the fracture strength of structural materials under any 
combination of the three basic modes of crack surfaces displacement. 
With reference to three-dimensional loading systems, the generalized 
fracture toughness may be represented, in the K;K2Ks Cartesian 
orthogonal space, by a surface Fracture Envelope characteristic for 
a specified material, whose equation is determined by the (symmet- 
ric) fracture toughness K/sub Ic/ and Poisson's ratio v. The most 
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general fracture mechanism is the result of the combination of the 
opening mode of the tangential stress component and the tearing 
mode of the antiplane shear. From the knowledge of the Fracture 
Envelope relative to a structural material, a simple fracture criterion 
permits forecasting crack propagation for any combination of loads 
and geometries. 


30818 (NUREG/CR—0542) Photoelastic studies of crack prop- 
agation and arrest in polymers and 4340 steel. Irwin, G.R.; Fourney, 
W.L.; Kobayashi, T.; Metcalf, J.T.; Dally, J.W. (Maryland Univ., 
College Park (USA). Dept. of Mechanical Engineering). Nov 1978. 
326p. Dep. NTIS, PC A15/MF AOl. 

Progress is reported concerning the further evaluation of 
proposed standard procedures for determining arrest toughness; 
study of crack behavior of 4340 steel with firefringent coatings; 
comparison of crack behavior in plastic and steel duplex specimen; a 
dynamic photoelastic study of crack propagation in a ring specimen; 
characterization of effect of damping on crack behavior; comparison 
of crack behavior in Araldite B and Homalite 100; and parametric 
aspects of crack tip stress fields. 


30819 (ORNL—5442) Dynamic and static measurements of elas- 
tic constants with data on 2 1/4 Cr—1 Mo steel, types 304 and 316 
stainless steels, and alloy 800H. Hammond, J.P.; Ratcliff, L.T.; 
Brinkman, C.R.; Moyer, M.W.; Nestor, C.W. Jr. (Oak Ridge Nation- 
al Lab., TN (USA)). Feb 1979. Contract W-7405-ENG-26. 58p. AT. 

Methods for determining the dynamic and static elastic con- 
stants (E, G, and v) of engineering materials were developed and 
evaluated. A hybrid sonic method incorporating the double pulse, 
block-sample technique for determining accurate room-temperature 
data and the single pulse, thin-wire technique for gathering elevated- 
temperature data were used to determine the dynamic elastic con- 
stants. Of three methods examined for measuring static constants 
(using the linear variable differential transformer, the weldable resis- 
tance gage, and the capacitive gage), the method employing the 
linear variable differential transformer ~ge served well as a refer- 
ence method for dtermining Young’ modulus. The method using the 
capacitive gage showed greatest merit for determining combined E, 
G, and v. The dynamic and static elastic constants of 2 1/4 Cr—1 
Mo steel, types 304- and 316 stainless steel, and alloy 800H were 
determined from room temperature to 649°C (1200°F) and higher. 


30820 (ORNL—5473) Contour maps for parameters describing 
the temperature-stress-strain rate behavior of Type 304 stainless steel 
(heat 912796). Swindeman, R.W. (Oak Ridge National Lab., TN 
(USA)). Feb 1979. Contract W-7405-ENG-26. 38p. AT. 

Contour maps were constructed for the parameters that de- 
scribed the temperature-stress-strain rate behavior of Type 304 stain- 
less steel. The maps were constructed to provide a basis for evaluat- 
ing the applicability of the deformation mechanism map developed 
by Frost and Ashby for Type 304 stainless steel. Parameters of 
interest included the stress exponent of the secondary creep rate (n), 
the thermal activation energy for the secondary creep rate (Q), the 
ratio of the initial creep rate to the secondary creep rate (e/sub i//e/ 
sub s/), the transient creep strain asymptote (e/sub t/), and the 
transient creep rate constant (r). The parameters were obtained from 
a base of approximately 300 tensile and creep tests, which covered a 
temperature range of 425 to 800°C and a time range from 1 to 1.5 x 
10° s. The contour maps disclosed the existence of at least four 
stress-temperature fields that were distinct from one another regard- 
ing the values of the parameters. 


30821 (ORNL/TM—6438) Multiaxial creep and fatigue damage 
summation for type 304 stainless steel. Blass, J.J. (Oak Ridge Nation- 
al Lab., TN (USA)). Mar 1979. Contract W-7405-ENG-26. 54p. AT. 

Multiaxial creep and fatigue failure criteria are assessed in 
relation to available test data for type 304 stainless steel at tempera- 
tures in the range 538 to 649°C (1000 to 1200°F). Methods of 
accounting for the interaction of creep and fatigue damage processes 
are briefly reviewed and the results of combined axial and torsional 
fatigue tests with hold periods at constant maximum positive strain 
are analyzed by the method of linear summation of creep and fatigue 
damage. The results tend to confirm the adequacy of current design 
methods while indicating that a fatigue failure criterion based on the 
shear and normal strains acting on the planes of maximum shear 
strain would be more effective than the criterion based on the Mises 
equivalent strain. 


30822 Fatigue-crack growth in Inconel 718 weldments at elevated 
temperatures. James, L.A. (Westinghouse Hanford Co., Richland, 
WA). Weld. J. Res. Suppl.; vp(Jan 1978). 

The techniques of linear-elastic fracture mechanics were used 
to characterize the fatigue-crack growth behavior of Inconel 718 gas 
tungsten arc (GTA) weldments over the temperature range 24 to 649 
C (75 to 1200 F). Two different postweld heat treatments were 
employed: the conventional (ASTM A637) treatment, and a modi- 
fied heat treatment designed to eliminate the brittle Laves phase that 
forms during the welding process. Weldment specimens given the 
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modified postweld heat treatment consistently exhibited superior 
fatigue-crack growth behavior relative to conventionally-treated 
weldments. In addition, weldment specimens treated by either proc- 
ess exhibited higher crack growth rates than plate specimens similar- 
ly heat treated. 


30823 (UCRL—S52621) Experimental and imulati 
study of high-velocity impact deformation in er nace) materials. 
Gust, W.H.; Young, D.A.; Scudder, J.K. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 12 Dec 1978. Contract W- 
7405-ENG-48. 20p. Dep. NTIS, PC A02/MF AO1. 

A new reverse gun technique for studying high-strain-rate 
deformations in preheated materials was developed. In this proce- 
dure, a rigid plate is fired at a stationary heated cylindrical rod; in 
contrast, the standard rifle procedure fires an unheated rod into a 
stationary plate. The advantage of the reverse gun method is that the 
rod can be preheated and the temperature monitored. Our technique 
was validated by comparing both methods in experiments conducted 
at room temperature, new deformation data for aluminum and 
copper rods heated to 725°K were obtained. Good agreement was 
observed between the measured shape of the recovered rods and the 
shapes generated by hydrodynamic code calculations using a modi- 
fied Steinberg—Guinan constitutive model and a Grueneisen equa- 
tion of state. 


30824 Electron-optical investigation of hydrogen-induced defor- 
mation in nickel single-crystal foils. Carpenter, R.W. (Oak Ridge 
National Lab., TN); Bauer, G.S. Metall. Trans., A; 10: No. 1, 13- 
20(Jan 1979). 

Direct experimental evidence for hydrogen absorption in 
nickel during electropolishing is presented. Single crystal nickel 
disks were charged with hydrogen by thinning to electron transpar- 
ency in a strong acid solution at room temperature. Thin regions of 
the crystals underwent plastic deformation due to hydrogen absorp- 
tion during the thinning process. The deformation substructure con- 
sisted principally of planar arrays of unit slip dislocations and co- 
planar microtwins in the thinnest regions of the foils. Cracks at the 
foil edges were often associated with the microtwins. The stress 
system in the foil is a result of nonuniform hydrogen distribution. 
The formation of microtwins is consistent with the three-layer 
microtwin mechanism proposed by Mahajan and Chin. The origin of 
the cracks at the foil edges is most probably associated with slip on 
planes inclined to the foil surface near the microtwins, rather than a 
consequence of the microtwinning itself. 


30825 Creep rupture properties of beta-phase Zircaloy-2 cladding 
in the region 1000-1500°C, Clay, B.D. (Central Electricity Generat- 
ing Board, Berkeley (UK). Berkeley Nuclear Labs.); Stride, R. 
(UKAEA, Winfrith. Atomic Energy Establishment). Nucl. Eng. 
Des.; 48: No. 2, . 497-504(Aug 1978). 

Accurate creep parameters are essential for the prediction and 
assessment of fuel cladding behaviour under reactor accident condi- 
tions. To resolve uncertainties in the limited data available for beta- 
phase Zircaloy cladding, an extensive programme of isothermal 

stress rupture tests have been undertaken for Zircaloy-2 tubes in a 
non-oxidizing environment at temperatures from 1000 to 1500°C. 
The secondary creep parameters are calculated from an analysis of 
the strain histories obtained from each test using a novel photo- 
electronic technique for the continuous monitoring of tube deforma- 
tion. The resulting creep equation is compared with recent rupture 
life data for Zircaloy tubes. The analysis also identifies an anomalous 
primary stage which significantly retards the early stage for low 
stress tests at 1200°C and above and which is found to be extemely 
sensitive to prior annealing. The influence of this — compo- 
nent on predictions of cladding behaviour is 


30826 Annealing behavior of vanadium, previously irradiated with 
210 keV helium at 625°C to high fluences. Kaletta, E.; Stubbins, J. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Material- und Festkoerperforschung). J. Nucl. Mater.; 74: No. 1, 
93-100(Jun 1978). 

Helium-induced damage is one of the major contributing 
factors leading to projected loss of integrity of the first wall in fusion 
reactor systems. Previous electron microscopy investigations of the 
surface and bulk damage induced by energetic He* bombardment of 
vanadium revealed that only a small fraction of the total implanted 
helium could be accounted for after irradiation. This fraction was 
contained in observable bubbles with diameters, d > 4nm. In this 
study transmission electron microscopy techniques were used to 
establish the development of a new population of small diameter 
bubbles (d < 3nm) after post-irradiation annealing treatments. A 
characteristic bimodal distribution function for the bubble popula- 
tion was found after annealing. This distribution has a strong peak at 
small diameters induced by growth of helium-vacancy clusters from 
the available thermally created vacancies. 


30827 Development of a statistical lower bound fracture 
ness curve. Oldfield, W.; Server, W.L.; Wullaert, R.A.; Stahlkopf, 
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K.E. (Mater Res and Comput Simul, Goleta, Calif). Int. J. Pressure 
Vessels Piping; 6: No. 3, 203-222(May 1978). 

A collection of mechanical property data has been used to 
develop reference lower bound fracture toughness curves. Many 
heats of nuclear pressure vessel steel (A533B-1, A508-1, A508-2, 
A540, A302B, A537-1 and A537-2), heat affected zone material, 
manual arc and submerged arc weld material were used in the study. 
First, mean curves relating the reference test to fracture toughness 
were developed. Second, the distribution of actual data about the 
curves was characterised in terms of variance and the form of 
distribution. 18 refs. 


30828 Effects of temperature, irradiation and cold work on creep 
behavior of metals. Wei, C. Iowa City, IA; Univ. of Iowa (1978). 
112p. University Microfilms Order No. 78-22,465. 

Thesis (Ph. D.). 

The effects of temperature, irradiation and cold work on the 
creep behavior of metals were investigated using two approaches: 
one is the linear kinetic constitutive equation in conjunction with the 
nonquadratic form of the Gibb’s free energy; the other is the 
nonlinear kinetic constitutive equation in conjunction with the qua- 
dratic form of the Gibb’s free energy. The second approach has a 
more profound physical foundation but the first approach has the 
capability to describe the nonlinear nature of the stress-dependence 
of transient creep. In the derivation of a kinetic constitutive equa- 
tion, the slope of the local tilt of potential energy barriers has been 
proposed in the form: C/sup r/ = (A/sup r/o)" 'kT Sinh™'[{(Sinha/ 
sup r/o)/sup m/]. This form has been verified experimentally 
through the discussion of the steady-state creep rate. The mecha- 
nisms for neutron irradiation enhanced creep have been proposed as 
follows: the thermal activation process associated with the volumet- 
ric behavior due to Internal Forces which was introduced by Va- 
lanis. As such, the coupling effect of irradiation creep and irradition 
growth has been presented naturally. The notion of intrinsic time 
introduced by Valanis has been proposed in connection with cold 
work effect on creep behavior of metals. The theoretical predictions 
of the effects of temperature, irradiation and cold work on the creep 
behavior of metals have been presented with several combinations 
where the experimental data are available. Fairly good agreements 
have been shown in all comparisons. 


30829 Fatigue-crack propagation behavior of several pressure 
vessel steels and weldments. James, L.A. (Westinghouse Hanford Co., 
Richland, WA). Weld. J. Res. Suppl.; vp(Dec 1977). 

Linear-elastic fracture mechanics techniques were used to 
characterize the fatigue-crack growth behavior of four pressure 
vessel steels, plus weldments in two of these steels, over the tempera- 
ture range 75 to 1000 F (24 to 538 C). Crack growth rates generally 
increased with increasing temperature, and the behavior of the four 
steels plus two weldments did not differ greatly from one another at 
a given temperature. The effects of several parameters upon crack 
growth behavior in pressure vessel steels are also reviewed. 


30830 High-temperature nitriding of the Zr + 1% Nb alloy. 
Novoselov, G.P.; Komarov, Eh.V.; Pastushkov, V.G. At Energ. 
(USSR); 43: No. 2, 122-123(Aug 1977). (In Russian). 


30831 Effect of interface roughness on cracking of anodic oxide 
film on aluminum, Chawla, K.K.; Metzger, M. Fracture; 3: 1039- 
45(Jun 1977). 

Roughness of the interface between Al and Al2Os, in the form 
of sharp steep-sided pits, produced shorter cracks and higher crack 
density in the oxide films at larger strains as compared with a smooth 
interface. This is explained by the hooking of the film at the sharp pit 
edges so that if no crack lies between two pits, free interphase slip is 
prevented in this region and load transfer from Al to AleOs contin- 
ues to occur with further strain. This accounts for both the higher 
crack density and the arresting of crack growth in the stress free part 
of the film within the pit. 


30832 Fracture toughness of AISI M2 and AISI M7 high-speed 
steels, Johnson, A.R. (Climax Molybdenum Co. of Michigan, Ann 
Arbor). Metall. Trans., A; 8: 891-897(Jun 1977). 

A study has been made of the fracture toughness of AISI M2 
and M7 high-speed steels. Fracture toughness of these steels was 
found to depend principally on austenitizing temperature and hard- 
ness level. The results are highly reproducible. At usual working 
hardness levels the fracture toughness of M7 and M2 were approxi- 
mately equal. Instrumented unnotched Charpy tests showed M2 to 
have higher impact strength than M7. A model for fracture that 
assumed preexisting flaws was tested with the data obtained. The 
model is consistent with the results obtained for M7 but not for M2. 
The assumption of preexisting flaws in M2 high-speed steel does not 
seem warranted. Possible mechanisms for crack initiation in M2 are 
discussed briefly. 
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30833 Anomalously large amplitude dependent damping and mo- 
dulus defect in polycrystalline zirconium. Ritchie, 1.G.; (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba); Atrens, A.; Blair, D.G. 
pp 639-643 of Internal friction and ultrasonic attenuation in solids. 
Tokyo, Japan; University of Tokyo Press (1977). 

A large peak (6 = 0.15) in the damping as a function of strain 
amplitude has been found in the same temperature range where a 
large anomalous drop (> 10%) occurs in the dynamic Young's 
modulus. The results are discussed in terms of thermally assisted 
unpinning of fresh dislocations created by the precipitation of hy- 
drides. It is shown that when the amplitude dependent curve is 
traced more slowly using constant strain amplitude measurements, it 
is distorted by the effects of vibration conditioning which rearranges 
the pinning point distribution. 


30834 Basic aspects of superalloy design for crack growth resis- 
tance. Tien, J.K.; Purushothaman, S. (Columbia Univ., New York, 
NY ). pp 181-199 of Superalloys: metallurgy and manufacture. Kear, 
B.H.; Muzyka, D.R.; Tien, J.K.; Wlodek, S.T. (eds.). Baton Rouge, 
LA; Claitor’s Publishing Division (1976). 

From 3. symposium on superalloys; Seven Springs, PA, USA 
(12 Sep 1976). 

In anticipation of the design of superalloy components by the 
fracture mechanics concept, the current understanding of flaw or 
crack growth resistance is reviewed. Theories for fatigue and creep 
crack growth resistance that are particularly applicable to superal- 
loys, including considerations of the crystallographic cracking 
which is unique to the nickel-base superalloys are developed. For 
superalloys of a given strength level, it is predicted that fatigue crack 
growth resistance can be enhanced by increased plane strain ductil- 
ity, cyclic work hardening exponent, or elastic modulus. Based on 
theories, and substantiated by very limited empirical data, it is 
believed that some nickel-base superalloys may not exhibit fail-safe 
fatigue crack growth behavior at low values of stress intensity. 
Cobalt-base superalloys may display this behavior, but superimposed 
brittle fracture modes could be present in these systems. Creep crack 
growth resistance is also discussed from alloy design viewpoints. 
Directions for future empirical research are indicated. 


30835 Long-time creep-rupture properties and elevated tempera- 
ture stability of D-979. Wood, J.R. (Allegheny Ludlum Research 
Center, Brackenridge, PA). pp 227-235 of Superalloys: metallurgy 
and manufacture. Kear, B.H.; Muzyka, D.R.; Tien, J.K.; Wlodek, 
S.T. (eds.). Baton Rouge, LA; Claitor’s Publishing Division (1976). 

From 3. symposium on superalloys; Seven Springs, PA, USA 
(12 Sep 1976). 

Long-time creep rupture tests were conducted on D-979 
wrought bar in the fully heat treated condition. Forty smooth bar 
tests were run in the 1000°F to 1500°F temperature range for times 
ranging from 100 to 70,000 hours or more. A few notch rupture tests 
were also conducted in this temperature range for times up to 60,000 
hours. Time to rupture and time to 1% total strain were tabulated 
and shown as log—log plots of stress versus time and as Larson— 
Miller parametric curves. The long-time parametric data showed 
good correlation with extrapolated data based upon shorter time 
tests, indicating a moderate degree of stability over the temperature 
range studied. The alloy displayed very good stability up to 60,000 
hours or more at 1000°F, 1100°F, and 1200°F and reasonably good 
stability at 1300°F or higher. Discontinued and fractured creep- 
rupture specimens were sectioned and examined metallographically 
utilizing both light and electron microscopic techniques. Structural 
changes were noted for both long and short times at each tempera- 
ture studied. Tentative identification of minor phases has been made 
by means of x-ray diffraction analysis of extracted residues and by 
electron probe microanalysis. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 28686, 28785, 30231, 30813, 
30815, 30854, 30878, 30924, 31004, 31211, 31595, 31608, 31815, 31946 


30836 (BNL—25342) Neutron scattering observations on the 
magnetic phases of rareearth ternary superconductors. Moncton, D.E. 
(Bell Labs., Murray Hill, NJ (USA); Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 15p. (CONF- 
781114—9). Dep. NTIS, PC A02/MF AO1. 

From 24. conference on magnetism and magnetic materials; 
Cleveland, OH, USA (14 Nov 1978). 

A number of ternary compounds become superconducting 
even though they contain a chemically ordered sublattice of magnet- 
ic rare-earth ions. Studies of the physical properties of these materi- 
als have revealed anomalies below T/sub c/ which have been 
attributed to magentic ordering transitions. Usng neutron spectrom- 
eters at the Brookhaven National Laboratory, a group of us has 
demonstrated that simple magnetic structures with long-range order 
do occur, and we have solved some of the magnetic structures of 
these superconductors. Specifically, we have found that in DyMo¢Ss 
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and TbMo¢Ss an antiferromagnetic structure coexists with supercon- 
ductivity. In two other compounds, ErRh,B, and HoMo¢Ss we have 
found that the development of ferromagnetism is responsible for the 
quenching of superconductivity. A study of the critical magnetic 
neutron scattering near the superconducting — ferromagnetic transi- 
tions shows the presence of fluctuations into a state with an oscilla- 
tory magnetization of wave length A = 100A. 


30837 (IS—4618) Molecular wake-shield precursor experiment. 
Final report, July 1, 1978—December 31, 1978. Schmidt, F.A.; Beck, 
M.S.; Bevolo, A.J. (Ames Lab., IA (USA)). Feb 1979. Contract W- 
7405-ENG-82. 35p. Dep. NTIS, PC A03/MF AO1. 

The feasibility of using bare metals to getter and thus sample 
near-space gas atmospheres in or around the Molecular Wake-Shield 
facility was studied. Most bare metals exposed to a gas atom flux 
will, under certain conditions, absorb many of the incident gas atoms 
providing a time-integrated sampling of the flux. Post-exposure 
analysis of the metal will then give a quantitative measure of the 
amount of absorbed gas atoms. The gas atom sorption or gettering 
behavior of the optimum material, zirconium, was examined as was 
the ability of zirconium foils to absorb carbon, nitrogen and oxygen. 
It was found that very high temperatures (~ 1400 to 1600°C) were 
required to achieve maximum carbon and gas atom absorption which 
precludes the detection of hydrogen as this leaves the surface at 
about 800°C. Ultrapure zirconium foils are necessary for this project 
and can be achieved by electrotransport processing. It was observed 
that the formation of the native oxides on the foils introduced too 
much oxygen for low pressure oxygen environments to be moni- 
tored with 24 h exposure. A means of avoiding the native oxide was 
found by in situ vapor deposition of a gold layer following the 
electrotransport process. The detection of minute concentrations of 
the absorbed atoms was ascertained to be the limiting factor. At 
pressures below 107° Torr, the number of gas atoms absorbed in 24 
h is below the detectability limits of current measuring techniques so 
that either longer exposures are required or detection methods need 
to be improved. 


30838 (IS-M—179) Directional solidification of filamentary 
shapes of Pb—Cd and Pb—Sn eutectic alloys. Dhindaw, B.K.; Ver- 
hoeven, J.D.; Spencer, C.R.; Gibson, E.D. (Ames Lab., IA (USA)). 
1978. Contract W-7405-ENG-82. 8p. (CONF-7811115—1). Dep. 
NTIS, PC A02/MF AOl1. 

From Materials Research Society annual meeting; Boston, 
MA, USA (Nov 1978). 

Eutectic alloys of Pb—Cd and Pb—Sn were directionally 
solidified as thin filamentary strips contained in stainless steel and 
quartz capillaries. As the solidification rate increased the filament 
width, w, had to be reduced to maintain complete alignment of the 
lamellae clear across the filament. It was determined that in order to 
achieve complete alignment the ratio of filament width to lamellar 
spacing, w/A had to be less than about 30. Experiments were carried 
out at rates of 2-400 ym/s and at temperature gradients of 130 and 
320°C/cm. 


30839 (TID—29445) Aspects of the numerical solution of the 
KKR-CPA equations. Stocks, G.M.; Temmerman, W.M.; Gyorffy, 
B.L. (Oak Ridge National Lab., TN (USA); Bristol Univ. (UK). 
H.H. Wills Physics Lab.). 1978. Contract W-7405-ENG-26. 29p. 
Dep. NTIS, PC A03/MF AOl1. 

Some of the difficulties encountered in the solution of the 
KKR-CPA equations and the numerical techniques developed to 
overcome them are reviewed. 13 figures, 1 table. 


30840 Notes on photon assisted field ionization. Niu, B.H.C.; 
Bryant, P.J. (Argonne National Laboratory, Argonne, Illinois 
60439). J. Chem. Phys.; 70: No. 5, 2584-2585(1 Mar 1979). 

A response to comments by Viswanathan et al (2) on a 
previous publication(1) by the authors is given. It is contended that 
the original hypothesis of photon assisted field ionization at metal 
surfaces correctly explains the results reported in Ref. 1. (AIP) 


30841 Electronic behavior in alloys: Gold—non-transition-metal 
intermetallics. Sham, T.K.; Perlman, M.L.; Watson, R.E. (Depart- 
ments of Chemistry and Physics, Brookhaven National Laboratory, 
Upton, New York 11973). Phys. Rev., Sect. B. Condens. Matter; 19: 
No. 2, 539-545(15 Jan 1979). 

Chemical effects (charge-transfer and valence-band behavior) 
upon alloying in Au alloys have been studied in a series of Au-Cd, 
Au-In, Au-Sn, Au-Sb, and Au-Te intermetallics by '87Au Moess- 
bauer and x-ray photoemission measurements. For these alloys, the 
Moessbauer isomer shifts (2.0—4.7 mm sec™! relative to Au) indicate 
significant increases of valence s character at the Au sites, whereas 
the Au-4f binding-energy shifts (0.2—1.35 eV relative to Au) indi- 
cate apparent charge depletion. This study, together with previous 
observations, confirms that there is little net charge flow between 
Au and host-metal atoms upon alloying, i.e., that the increase of 
predominantly s-like conduction-electron count, An/sub c/, at a Au 
site is largely compensated by a depletion in 5d count, An/sub d/. It 
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is found from an analysis that the net charge flow at the Au site, § = 
An/sub c/ + An/sub d/, is approximately 0.1 electron and that the 
ratio An/sub c//An/sub d/ is surprisingly constant given the various 
numerical uncertainties of the analysis. It thus appears that the d 
bands are actively involved, through hybridization, in alloying, and 
that such s-d compensation is a general characteristic of Au alloys. 
Substantial hybridization of the Au d bands with the Au non-d states 
and with the valence states of main-group metal atoms is observed in 
the valence-band spectra. The relationship of this hybridization to 
the d and non-d charge-transfer effects inferred from the core level 
and Moessbauer shifts is discussed. It is also found that in some cases 
the isomer shifts of the dilute alloys are similar to those of the 
intermetallic compounds, indicating that the local order around the 
Au site in these dilute alloys is similar to that in the intermetallic 
compounds. 


30842 Self-consistent pseudopotential calculation of the bulk 
properties of Mo and W. Zunger, A.; Cohen, M.L. (Department of 
Physics, University of California and Materials and Molecular Re- 
search Division, Lawrence Berkeley Laboratory, Berkeley, Califor- 
nia 94720). Phys. Rev., Sect. B. Condens. Matter; 19: No. 2, 568-582(15 
Jan 1979). 

The bulk properties of Mo and W are calculated using the 
recently developed momentum-space approach for calculating total 
energy via a nonlocal pseudopotential. This approach avoids any 
shape approximation to the variational charge density (e.g., muffin 
tins), is fully self-consistent, and replaces the multidimensional and 
multicenter integrals akin to real-space representations by simple and 
readily convergent reciprocal-space lattice sums. We use first-princi- 
ples atomic pseudopotentials which have been previously demon- 
strated to yield band structures and charge densities for both semi- 

conductors and transition metals in good agreement with experiment 
and all-electron calculations. Using a mixed-basis representaticn for 
the crystalline wave function, we are able to accurately reproduce 
both the localized and itinerant features of the electronic states in 
these systems. These first-principles pseudopotentials, together with 
the self-consistent density-functional representation for both the ex- 
change and the correlation screening, yields agreement with experi- 
ment of 0.2% in the lattice parameters, 2% and 11% for the binding 
energies of Mo and W, respectively, and 12% and 7% for the bulk 
moduli of Mo and W, respectively. 


30843 Electronic structure of thin films by the self-consistent 
numerical-basis-set linear combination of atomic orbitals method: 
Ni(001). Wang, C.S.; Freeman, A.J. (Department of Physics and 
Astronomy and Materials Research Center, Northwestern Universi- 
ty, Evanston, Illinois 60201). Phys. Rev., Sect. B. Condens. Matter; 19: 
No. 2, 793-805(15 Jan 1979). 

We present the self-consistent numerical-basis-set linear com- 
bination of atomic orbitals (LCAO) discrete variational method for 
treating the electronic structure of thin films. As in the case of bulk 
solids, this method provides for thin films accurate solutions of the 
one-particle local density equations with a non-muffin-tin potential. 
Hamiltonian and overlap matrix elements are evaluated accurately 
by means of a three-dimensional numerical Diophantine integration 
scheme. Application of this method is made to the self-consistent 
solution of one-, three-, and five-layer Ni(001) unsupported films. 
The LCAO Bloch basis set consists of valence orbitals (3d, 4s, and 
4p states for transition metals) orthogonalized to the frozen-core 
wave functions. The self-consistent potential is obtained iteratively 
within the superposition of overlapping spherical atomic charge 
density model with the atomic configurations treated as adjustable 
parameters. Thus the crystal Coulomb potential is constructed as a 
superposition of overlapping spherically symmetric atomic potentials 
and, correspondingly, the local density Kohn-Sham (a = 2/3) 
potential is determined from a superposition of atomic charge densi- 
ties. At each iteration in the self-consistency procedure, the crystal 
charge density is evaluated using a sampling of 15 independent k 
points in (1/8)th of the irreducible two-dimensional Brillouin zone. 
The total density of states (DOS) and projected local DOS (by layer 
plane) are calculated using an analytic linear energy triangle method 
(presented as an Appendix) generalized from the tetrahedron scheme 
for bulk systems. Distinct differences are obtained between the 
surface and central plane local DOS. The central plane DOS is 
found to converge rapidly to the DOS of bulk paramagnetic Ni 
obtained by Wang and Callaway. Only a very small surplus charge 
(0.03 electron/atom) is found on the surface planes, in agreement 
with jellium model calculations. 


30844 Influence of thermally activated flux creep on the AC 
response of a hard superconductor. Kerchner, H.R. (Solid State 
Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee). J. 
Low Temp. Phys.; 34: No. 1, 33-52(1 Jan 1979). 

A theoretical and experimental study is presented of the 
influence of thermally activated flux creep on the ac response of a 
type II superconductor in the mixed state. The theory describes the 
ac response of a cylindrical superconductor in the mixed state in an 
axial dc magnetic field and a superposed parallel ac field of low 
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amplitude and low frequency. Thermally activated flux creep gives 
rise to flux motion at the peak and the valley of the sinusoidal ac 
applied field and a frequency-independent phase shift of the voltage 
induced in a pickup coil wound about the sample. The instantaneous 
voltage at the peak or valley of the ac applied field is related to the 
critical-current density J/sub c/ and the pinning-energy barrier 
normalized by the temperature U/kT. The ac loss voltage and the 
voltage waveform were measured for a cold-worked NbZr sample. 
For temperatures T below 4.2 K, the measured values of kT/U are 
nearly proportional to the temperature. Both J/sub c/ and U were 
observed to depend on magnetic field history. 


30845 Precipitate distribution in subscales. Ohriner, E.K.; 
Morral, J.E. (Univ. of Connecticut, Storrs). Scr. Metall.; 13: No. 1, 7- 
10(Jan 1979). 

Subscales are found in alloys that have been placed in reac- 
tive gases. They occur when foreign atoms from the gas phase enter 
the alloy and react with solute atoms to form internal precipitate 
phases. The precipitates are generally found near the surface but 
exactly how the amount of precipitate varies with distance depends 
in a complex manner on a variety of thermodynamic and kinetic 
properties. The special case cons:dered here is that of a dilute alloy 
which reacts with foreign atoms whose mobility is much greater and 
whose concentration is much less than that of the solute atoms. 
Under these conditions there is an exact solution for the precipitate 
distribution. This solution is a function of two dimensionless param- 
eters which depend on well characterized thermodynamic and kinet- 
ic properties. 


30846 Stimulation and enhancement of superconductivity by ex- 
ternal electromagnetic radiation (review). Dmitriev, V.M.; Khris- 
tenko, E.V. (Physicotechnical Institute of Low Temperatures, Acad- 
emy of Sciences of the Ukrainian SSR). Sov. J. Low Temp. Phys. 
(Engl. Transl.); 4: No. 7, 387-405(Jul 1978). 

The results of experimental and theoretical investigations on 
the stimulation and enhancement of superconductivity by external 
electromagnetic radiation in narrow long [L>é (T)] and short [L<é 
(T)] specimens of Sn, In, and Al in a field of frequencies of 7 MHz to 
150 GHz are given. The dependence of the effect on the size, 
material, and purity of the specimens is examined. The experimental 
results presented here as well as results obtained by other authors are 
shown to be in good agreement with the conclusions of the micro- 
scopic theories of Eliashberg and Aslamazov and Larkin. 


30847 Concerning the superconductivity of amorphous vanadium 
films. Kuz’menko, V.M.; Mel’nikov, V.1.; Sudovtsov, A.I. (Physico- 
technical Institute, Ukrainian Academy of Sciences). Sov. Phys. - 
JETP (Engl. Transl.); 47: No. 6, 1081-1086(Jun 1978). 

The influence of gas impurities on the electronic properties of 
amorphous and crystalline vanadium films is investigated. The super- 
conducting temperature T/sub c//sup tsb/ of “bulky” pure amor- 

hous vanadium is much lower than that of crystalline vanadium and 
Is estimated at ~3.4 K. Numerical estimates show that amorphous 
vanadium has a density of states on the Fermi surface lower by about 
2.5 times than the stable crystalline phase. The upper critical magnet- 
ic field of pure amorphous vanadium (as T—0 K) is given by the 
expression B/sub c/O=1.2T/sub c//sup tsb/. The gas impurities 
decrease the electron mean free path, lower the temperature of the 
superconducting transition, and increase B/sub c/0 of both amor- 
phous and crystalline vanadium. 


30848 Investigation of the structure of the intermediate state 
produced by a current in single-crystal and polycrystalline cylindrical 
superconductors. I. Measurements on tin near T/sub c/. Kan, Y.S.; 
Frolov, V.A. (Khar’kov Physicotechnical Institute, Academy of 
Sciences of the Ukrainian SSR). Sov. J. Low Temp. Phys. (Engl. 
Transl.); 4: No. 1, 7-14(Jan 1978). 

The structure of the intermediate state produced by a current 
in thick tin cylinders near the critical temperature is investigated. A 
static structure, for which the quantity and thickness of the n- 
domains depend on the quantity R/R/sub n/, was observed in a 
single crystal specimen up to the origination of the n-shell (up to R/ 
R/sub n/=0.5). The structure of the intermediate state in polycrys- 
talline specimens is determined by the size of individual crystals and 
the scatter of their superconducting characteristics. 


30849 Formation of quantized vortices in narrow superconducting 
film bridges. Musienko, L.E.; Volotskaya, V.G. (Physicotechnical 
Institute of Low Temperatures, Academy of Sciences of the Ukraini- 
we Sov. J. Low Temp. Phys. (Engl. Transl.); 4: No. 1, 63-64(Jan 


The features of vortex formation in narrow superconducting 
bridges in magnetic fields perpendicular to the film surface are 
studied. The dependence of the critical currents on the magnetic 
field is investigated. It is shown that a threshold field exists for 
penetration of the vortices. The critical current is a pair-breaking 
current in magnetic fields smaller than the threshold field. Starting 
with he field Hi, whose magnitude is determined by the specimen 
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width and is described by the expression H: ~ Phio/w?, fluctuations 
related to the penetration of magnetic flux vortices into the film 
appear in the function I/sub c/(H). 


30850 Equation of state and transport measurements on expanded 
liquid metals up to 8000°K and 0.4 GPa. Hodgson, W.M. Davis, CA; 
Univ. of California (1978). 219p. University Microfilms Order No. 
78-22,651. 

Thesis (Ph. D.). 

Equilibrium measurements of pressure, enthalpy, density, tem- 
perature and resistivity have been made on liquid lead, platinum, 
gold—copper, uranium, niobium, and niobium—hafnium at high 
temperatures and pressures. A unique method of determining sample 
temperatures from multi-channel fast radiation pyrometry was devel- 
oped and used to calculate temperatures between 1600 and 8000°K 
without definitive emissivity information. Pseudo-potential theory 
was used to model the lead resistivity and equation of state measure- 
ments and t-matrix theory has been applied to the uranium resistivity 
data. 


30851 Electromigration of hydrogen and deuterium in vanadium, 
niobium and tantalum. Leebens, C.L. Iowa City, IA; Iowa State 
University (1977). 132p. University Microfilms Order No. 77-29,844. 

Thesis (Ph. D.). 

The electric mobility and effective valence of hydrogen and 
deuterium in vanadium, niobium, tantalum and three niobium— 
tantalum alloys were measured. A resistance technique was used to 
directly determine the electric mobility of hydrogen and deuterium 
at 30°C while a steady-state method was used to measure the 
effective valence. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 28682, 28685, 28688, 28692, 
28693, 28694, 28695, 28697, 28698, 28699, 28700, 28702, 28703, 
28704, 28705, 28707, 28708, 28727, 28743, 28786, 28787, 28797, 
28798, 28805, 28955, 28989, 28990, 28991, 28992, 28993, 29275, 
29402, 29826, 29896, 29897, 29898, 29899, 29900, 29904, 30034, 
30055, 30060, 30554, 30556, 30557, 31234, 31235, 31236 


30852 (CONF-781018—, pp III.24-III.27) Microstructural ef- 
fects in abrasive wear. Fiore, N.F. (Univ. of Notre Dame, IN). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The initial effort in the contract centered on developing 
reproducible abrasion pany procedures. This objective has been 
accomplished. The tests are highly reproducible with coefficients of 
variation within 4%. The tests indicate that microstructure has a 
marked effect on both low-stress and gouging wear resistance. For 
example, in pearlitic white irons, the higher the carbide volume 
fraction v/sub f/, the greater the wear resistance. More surprisingly, 
carbide orientation is important, since wear resistance is less perpen- 
dicular to than in the plane of the carbide long axes. Additional 
microstructural effects are evident in a series of Ni-hard 4 irons 
which consist of MsC carbides in a matrix of austenite decomposi- 
tion product with various amounts of retained austenite. Depending 
on the nature of the wear process, wear resistance may either be 
improved or decreased by the presence of retained austenite, so the 
potential for optimizing microstructure for specific wear applications 
is evident. This potential is even more clearly illustrated in plots of 
abrasion weight loss versus carbide v/sub f/ in Co-base PM alloys of 
increasing solid solution strengthener content. Weight loss passes 
through a minimum at intermediate carbide and alloying element 
contents. Consequently effort and expense required to increase 
matrix alloy content and carbide v/sub f/ beyond the optimum are 
actually counter-productive. 


30853 (CONF-781018—, pp III.28-I1I.30) Wear-resistant mate- 
rials for coal conversion. Kelley, J.E.; Leavenworth, H.W. Jr. 
(Bureau of Mines, Albany, OR). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


From laboratory tests, materials are selected for manufactur- 
ing into valve parts for trial service in actual coal gasifier units. 
Excellent erosion resistance to minus 27 micron AlpO; was shown 
for several solid materials and coatings. For example, Carborundum 
Co. sintered SiC; hot pressed SisN, and B,C from Ceradyne, Inc.; 
and SiO2/SisNs bonded SiC materials from Ferro Corp. represented 
solid materials that had high-erosion resistance. Coatings that were 
very resistant to erosion included TiB2 applied in various ways. For 
both the ceramics and the coatings, the greatest erosion resistance 
was noted on materials that were manufactured with maximum 
density and a minimum of defects. However, some of the highly 
erosion-resistant coatings were prone to spalling unless careful atten- 
tion was paid to proper selection of substrate materials. Results of 
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rubbing-wear tests in the Falex No. 6 apparatus were used to select 
materials to fabricate experimental ball-valve balls and seats for tests 
in the lock-hopper simulator. In-service tests of char-slurry letdown 
choke valve liners and discs in the Synthane pilot plant were made 
on a variety of wear-resistant materials and coatings. 


30854 (CONF-7804114—1) Electrical property studies of neu- 
tron-transmutation-doped silicon. Cleland, J.W.; Fleming, P.H.; West- 
brook, R.D.; Wood, R.F.; Young, R.T. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 30p. Dep. NTIS, PC 
A03/MF AOl1. 

From 2. international conference on neutron transmutation 
doping of semi-conductors; Columbus, MO, USA (23 Apr 1978). 

Results of studies of electrical properties of neutron-transmu- 
tation-doped (NTD) silicon are presented. Annealing requirements 
to remove lattice damage were obtained. The electrical role of 
clustered oxygen and defect-oxygen complex was investigated. An 
NTD epitaxial layer on a heavily doped n- or p- type substrate can 
be produced. There is no evident interaction between lithium intro- 
duced by diffusion and phosphorous 31 introduced by irradiation. 
There may be some type of pairing reaction between lithium 7 
introduced by boron 10 fission and any remaining boron. (FS) 


30855 Low-temperature corrosion of structural materials in 
N2O,. Chapter 3. pp 30-49 of Konstruktsionnye materialy AEhS na 
dissotsiiruyushchem teplonositele N2O,. Nesterenko, V.B. (ed.); 
Gol'’tsev, V.P.; Kamenev, A.Ya.; Rytvinskii, A.I.; Fedyushik, E.E. 
Misk; Nauka i tekhnika (1976). (In Russian) 

Mechanisms of high-temperature corrosion, conditions of 
continuity of protective oxide films are analyzed. The family of 
curves characterizing the dependence of the corrosion rate on tem- 
perature and pressure is given. It is shown that the corrosion rate 
decreases with the increase of the contact time with N2O,. Data on 
the dependence of the corrosion on the N2O, flow are presented. 
With temperature increase at a constant pressure, the corrosion rate 
drops, the higher being the pressure the larger this drop. The linear 
dependence of the corrosion rate on pressure is pointed out. The 
tests also show that at temperature over 200 deg C, the specific 
effect of tension on the corrosion rate is not observed. The flowsheet 
of the device for corrosive tests in thermal cycles between 20 and 
700 deg C is described. It is shown that the chromium-nickel steels 
have a high resistance enduring 200 cycles of heating-cooling. Mi- 
crohardness in a surface layer of the tested materials doesn’t change. 


30856 (UCRL—81029) Corrosion of nickel in atmospheres con- 
taining carbon, sulfur, and oxygen. Short, D.W.; Jeys, T.R.; Kershaw, 
R.P. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 19 Sep 1978. Contract W-7405-ENG-48. 4lp. (CONF- 
781071—1). Dep. NTIS, PC A03/MF AO1. 

From NACE south central conference; Denver, CO, USA (3 
Oct 1978). 

The reaction between nickel and atmospheres originally com- 
posed of carbon dioxide and sulfur dioxide has been studied at 1173 
K. The weight-gain kinetics are complex but separable into as many 
as four regions of behavior. Typically, after an initial nonanalytic 
transient period associated with the development of steady-state 
conditions, the behavior is parabolic for a characteristic time. This 
transport-dependent parabolic period gradually changes to a linear 
period, which also appears to be transport dependent. The linear 
behavior is then succeeded by a nonanalytic region as the scale 
ruptures and spalls. Experiments show parabolic and linear rate 
constants to be increasing functions of the sulfur concentration in the 
e oe. e.g., Sulfur partial pressures over the range from 107 '* to 

The parabolic rate constants, when correlated with the sulfur 
at pressures, fit a relation having the form: k/sub w/ = (const.) 
* (P/sub S2/)/sup 1/n/. A similar form is found for the linear rate 
constant. 


30857 (WAPD-TM—1322) Corrosion of Zircaloy-4 tubing in 
680F water (LWBR development program). Marino, G.P.; Fischer, 
R.L. (Bettis Atomic Power Lab., West Mifflin, PA (USA)). Dec 
1978. Contract EY-76-C-11-0014. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Seamless Zircaloy-4 tubing is utilized as fuel rod cladding in 
light water reactors. Water corrosion tests at 68O0F have been 
performed to determine the corrosion and hydriding characteristics 
of Zircaloy-4 tubing, fabricated by cold reduction and finished in 
two metallurgical conditions: a stress-relief anneal (SRA) and a 
recrystallization anneal (RXA). These corrosion tests revealed differ- 
ences in the post-transition corrosion product weight gains of the 
two materials. A computer corrosion model, designated CHORT, 
was developed from the test data and ascribes the observed differ- 
ence in material weight gain to an assumed difference in the period- 
icity of a postulated cyclic buckling of the oxide. 


30858 (Y—2168) Corrosion testing type HP 9-4-20-steel. Dob- 
bins, A.G.; Koger, J.W.; Mustaleski, T.M. Jr. (Oak Ridge Y-12 
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Plant, TN (USA)). 20 Feb 1979. Contract W-7405-ENG-26. 26p. 
Dep. NTIS, PC A03/MF AO1. 

Forged HP 9-4-20 steel exhibits a high yield strength [1240 
MPa (180 ksi)], a -~ fracture toughness (K/sub Ic/) [120 MN/m/ 
sup 3/2/ (110 ksi Vin)}, in good weldability. The alloy was studied 
to determine some of its corrosion and stress-corrosion characteris- 
tics, especially after welding. Potentiodynamic-polarization studies 
established that pitting of the steel was most severe when the 
chloride ion concentration was high and the pH of the solution was 
low. Higher potentials (approaching 1 V) caused increased corrosion 
rates also. Pitting of the welded samples was not preferential to any 
part of the weld and was uniform on both the base metal and weld. 
Dead-weight stress-corrosion tests demonstrated that welding did 
not increase susceptibility of the alloy to stress corrosion. The 
specimens failed in a ductile manner from the increased tensile load 
as the cross-sectional area was reduced by dissolution of the metal in 
the corrosive solution. 


30859 Effect of ferrite content on stress corrosion cracking in 
duplex stainless steel weld metals at room temperature. Baeslack, 
W.A. IIL; Duquette, D.J.; Savage, W.F. (Rensselaer Polytechnic 
Inst., Troy, NY). Corrosion; 35: No. 2, 45-54(Feb 1979). 

Constant extension rate tests have been conducted on Type 
304 stainless steel base metal specimens and on stainless steel weld 
metal specimens with ferrite contents of Ferrite Number 1, 3, 6, 11, 
16, and 24, at room temperature in deaerated, IN HCI. Stress 
corrosion cracking in wholly austenitic Type 304 base metal occurs 
transgranularly, while cracking in duplex weld metal occurs either 
by the combined action of stress assisted ferrite dissolution and stress 
corrosion cracking (SCC) in the austenite or entirely by stress 
assisted dissolution of the ferrite. Ferrite content and distribution are 
important in determining both the stress corrosion susceptibility and 
crack morphology of duplex weld metals. The most susceptible 
duplex weld metals are those which exhibit a continuous or nearly 
continuous vermicular ferrite structure. 


30860 Corrosion product deposition and release at nuclear fuel 
sheaths in boiling water. Burrill, K.A. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario). Corrosion; 35: No. 2, 84-88(Feb 1979). 

Deposition and release mechanisms for corrosion products at 
nuclear fuel element surfaces in boiling water have been considered 
in detail. Particles deposit from turbulent eddies, as in non-boiling 
water. Also, water which evaporates at nucleation sites causes a 
convective flow normal to the heating suface. Particles in the 
convective flow are filtered as the water percolates through deposits 
to reach nucleation sites. If the water pH is low (< 9.3 at 25 ©), 
magnetite crystals will grow from solution on the fuel sheaths in 
both ammoniated and lithiated water. As well, the higher the dis- 
solved hydrogen concentration, the larger the quantity of magnetitie 
precipitated. The release mechanisms depend strongly on water 
chemistry. If there is no dissolution mechanism for release, then 
deposits grow until spalling limits their thickness. Results from an in- 
reactor experiment are used to postulate a spalling mechanism which 
depends on surface heat flux. If deposits can dissolve, then deposits 
are thin (< 200 mg/m?), and deposition is only by particles from 
turbulent eddies. 


30861 Stress corrosion cracking and anodic behavior of AISI 304 
stainless steel, Inconel 600, and Incoloy 800 straining in boiling NaOH 
solutions. Park, Y.S. (Ohio State Univ., Columbus); Galvele, J.R.; 
Agrawal, A.K.; Staehle, R.W. Corrosion; 34: No. 12, 413-418(Dec 
1978). 

The straining electrode technique was used to evaluate the 
stress corrosion cracking (SCC) susceptibility of AISI 304 stainless 
steel in 20N NaOH solution, and of Inconel 600 Alloy and Incoloy 
800 Alloy in boiling 17.5N NaOH solution. The crack propagation 
rate estimated from the straining experiments correlated well with 
failure time measurements from previous constant load experiments. 
It was found that the straining electrode technique is a useful method 
for estimating, through short term experiments, parameters like 
crack propagation rate, crack morphology, and repassivation rate, as 
a function of the electrode potential. 


30862 Attack of stainless steel by liquid and vaporized cesium 
hydroxide. Goetzmann, O. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Material- und Festkoerperfors- 
chung); Johnson, C.E.; Fee, D.C. (Argonne National Lab., Ill. 
(USA)). J. Nucl. Mater.; 74: No. 1, 68-75(Jun 1978) 

Tests have been carried through with CsOH and stainless 
steel to investigate what effect the presence of a liquid phase has on 
cladding attack in an oxide fuel pin. The results have shown that 
stainless steel is readily attacked also by gaseous CsOH. Calculations 
show that reaction potential conditions in a fuel pin can be similar to 
those employed in these tests. 


30863 New heat resisting steel EP889 for pins of heating surfaces 
of the lower radiant section of high-capacity boilers. Ryabehenkov, 
A.V.; Kazimirovskaya, E.L.; Ivanova, I.P.; Tarzhumanova, V.A.; 
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Pimenov, V.M.; Meshcheryakov, V.G.; Kaminskii, V.P. (Cent Sci 
Res Inst of Heavy Mach, USSR). Teploenergetika (Moscow); No. 6, 
60-63(Jun 1978). (In Russian). 

Results of laboratory and operational tests of a new heat- 
ressting steel EP899 are presented. It is shown that ths steel is 
superior to the sichromal steel 15Cr6SiAl. The new steel EP899 
(03Cr8SiAl), tested at 900°C in a medium of calm air and in contact 
with carborundum packing, is more corrosion resistant than steel 
15Cr6SiAI and is also superior to steel 12Cr1MoV. 


30864 Effect of some factors on the efficacy of inhibiting copper- 
nickel alloys by ferriferrous sulfate. Bogachev, A.F. (All-Union Inst 
of Heat Eng, USSR). Teploenergetika (Moscow); No. 6, 63-66(Jun 
1978). (In Russian). 

Data are presented on factors contributing to the speeding-up 
of the formation of protective films on copper alloys when treating 
water with ferriferrous sulfate. The region of accelerated formation 
of protective films is in the range of pH=5.5-7.5. The concentration 
of iron in the initial period must be 5-10 $mu$g/I Fe. 


30865 Character of high temperature corrosion in residual oil 
fuel-fired boilers and possibilities of its suppression. Kuz’mina, M.A.; 
Kon’mina, G.M.; Zeger, K.E.; Ivanov, K.I. (All-Union Inst of Heat 
Eng, USSR). Teploenergetika (Moscow); No. 5, 74-77(May 1978). (In 
Russian). 

The effect of different mineral additives to sulfurous residual 
oil fuel on the corrosion of waterwalls in an atmosphere containing 
hydrogen sulfide is investigated. The efficacy of iron, magnesium, 
aluminum, and manganese oxides in this respect is demonstrated. 
The effective additive in reducing metal corrosion in the presence of 
HS is MnO. 


30866 Limiting concentrations of sulfuric anhydride and oxygen. 
Podolyak, V.E. (Ukr State Inst for Plann of Pulp, Pap and Hydroly- 
cis Enterp, Ukr SSR). Teploenergetika (Moscow); No. 5, 78-80(May 
1978). (In Russian). 

Low-temperature sulfuric-acid corrosion is considered as a 
process taking place in a stable film of sulfuric acid, in an unstable 
film, and in the absence of a liquid film of H2SOQ,. Based on an 
analysis of experimental data calculated limiting concentrations of 
agressive components in gases still permitting corrosionless oper- 
ation of boilers with an equilibrium draught and under the conditions 


of supercharging are presented. It is shown that oxygen contained in 
combustion products apparently dissolves in an acid film and strong- 
ly intensifies the process of low-temperature sulfuric acid corrosion 
of steel heating surfaces. 9 refs. 


30867 Evaluating nickel base and stainless alloys for subsurface 
H2S service. Rice, P.W. New York, NY; American Society of 
Mechanical Engineers (1977). 12p. (CONF-770903—9). $3.00. 

From ASME energy technology conference on composites in 
pressure vessels and piping; Houston, TX, USA (18 Sep 1977). 

Un-notched C-ring specimens were stressed and immersed for 
28 days in an acidified, deoxygenated sour brine solution. Galvanic 
contact between the C-ring specimens and mild steel specimen 
holders assured hydrogenation of the specimens. Inconel X-750 (2), 
an accepted alloy for downhole sour service equipment, was evaluat- 
ed along with a series of similar alloys containing significantly less 
nickel. Pitting and crevice corrosion resistance for these alloys was 
studied. Several martensitic precipitation hardening (PH), stainless 
alloys were evaluated along with similar materials now being applied 
in HeS service. The data indicate improved resistance to sulfide 
stress cracking for the leaner nickel base alloys studied, plus ade- 
quate resistance of several of the PH stainless steels when given 
overaging heat treatments. 


30868 Results of sulfide stress cracking tests in different labora- 
tories on SAE 4135 steel modified with 0.75% Mo and 0.035% Ch. 
Straatmann, J.A.; Grobner, P.J.; Sponseller, D.L. New York, NY; 
American Society of Mechanical Engineers (1977). 15p. (CONF- 
770903—10). $3.00. 

From ASME energy technology conference on composites in 
pressure vessels and piping; Houston, TX, USA (18 Sep 1977). 

Samples of SAE 4135 steel modified with 0.75% Mo and 
0.035% Cb have been subjected to extensive sulfide stress cracking 
(SSC) tests. Twelve different laboratories using a wide variety of test 
procedures have provided test results on many heats of this steel. 
The results have revealed good SSC resistance at yield strengths up 
to 115 ksi (793 MPa) and, in most cases, a distinct superiority over 
standard SAE 4100 series steels even at higher yield strengths. None 
of the results obtained shows an inferior SSC resistance of the 
modified steel as compared with the standard steels. Trial commer- 
cial production of modified compositions has been initiated for a 
variety of applications. 
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RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 30076, 30828, 30829, 31955, 
31957, 31958, 31964 


30869 (COO—3158-66) Direct observation of solute segregation 
to voids in a fast-neutron irradiated (Mo/1.0 at. % Ti alloy. Wagner, 
A.; Seidman, D.N. (Cornell Univ., Ithaca, NY (USA). Materials 
Science Center). Nov 1978. Contract EY-76-S-02-3158. 27p. Dep. 
NTIS, PC A03/MF AOl1. 

The atom-probe field-ion microscope was used to study segre- 
gation effects to voids in a Mo—Ti alloy which had been irradiated 
with fast neutrons. The Ti does not segregate significantly to voids, 
concentration of Ti in solid solution and the spacial distribution of Ti 
was not affected by irradiation, carbon was not detected, resolution 
of TiC or MoC precipitates did not occur. (FS) 


30870 (NIIAR-P—23(317)) Experimental determination of gauge 
length of ring samples cut from fuel claddings during cross tension. 
Prokhorov, V.1.; Fin’ko, A.G.; Mineev, R.I. (Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 
1977. 24p. (In Russian). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

To develop a technique for mechanical tests of fuel and 
absorbing element claddings, tensile tests have been carried out of 
irradiated and nonirradiated ring samples out of the OKh16N15M3B 
and OOKhI6N15M3B steels, OOKh20N40B, Zr+1% Nb and 
Zr+2.5% Nb alloys. The samples are irradiated by a fluence of fast 
neutrons 1x10?! n/cm? with an energy higher than 0.85 MeV in the 
temperature range of 70 deg to 650 deg C. Empirical formula for the 
sample gauge length has been obtained as its direct measurement is 
impossible due to nonuniform deformation over the ring sample 
length. It is shown that the test results depend to a great extent on 
the sample size, configuration and diameters of supports and the 
formula used for the gauge length determination. So for comparison 
of material deformability on the basis of ring sample tests these 
parameters should be taken into consideration. It is recommended 
that semicircular supports should be used with diameter being equal 
to 80-95 % of the sample internal diameres. For low-ductility 
material test prcautions should be taken not to use semicircular 
supports with shearings-off as well as with a diameter considerably 
less than the ring diameter. 


30871 (SAND—78-2392C) Depth dependent void swelling rates 
in self-ion irradiated nickel. Whitley, J.B.; Kulcinski, G.L.; Wilkes, 
P.; Billen, J.H. (Wisconsin Univ., Madison (USA)). 1978. Contract 
ET-78-S-02-4640;ET-76-C-04-0789. 21p. (CONF-790125—22). Dep. 
NTIS, PC A02/MF AOl1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Specimens of high purity nickel were irradiated with high 
energy heavy ions and the resultant microstructure examined along 
the ion path using across-sectioning sample preparation technique. 
Void nucleation was found to be very sensitive to hydrogen intro- 
duced into the samples by electropolishing proir to irradiation. 
Samples containing hydrogen had void densities of about two orders 
of magnitude greater than outgassed samples. A series of hydrogen 
doped samples were irradiated with 14 MeV nickel ions to fluences 
from 2 x 10° ions/cm? to 1.4 x 1017 ions/cm? (peak damage from 2 to 
150 dpa). The increase in the collision cross section as the incident 
ion slows down causes an increase in displacement rate with depth. 
The variation in the observed void density, void size and void 
swelling rates with depth indicating the importance of displacement 
rate on void simulation studies. 


30872 Frequency factors for the annealing of the electrical resis- 
tance changes in deuteron-bombarded copper. Primak, W. (Argonne 
National Laboratory, Argonne, Illinois 60439). J. Appl. Phys.; 50: No. 
3, 1279-1286(Mar 1979). 

The results of attempting to fit the step-annealing data to an 
activation energy distribution indicate a dispersion of the frequency 
factor ranging from 107 to 101! sec! which is explained as arising 
from diffusion processes. The distribution appears to rise gradually 
to a peak with the possible existence of a subsidiary peak, then a very 
sharp drop from the peak. This sharp drop indicates the annealing 
processes are first order. The beginning of the distribution is in 
accord with its being the residue from annealing during bombard- 
ment, subsequent treatment, and storage. It is hypothesized that the 
gradual rise is associated with the dispersion of the frequency factor. 


30873 Constitutive relations for nuclear reactor core materials. 
Zaverl, F. Jr.; Lee, D. (General Electric Co., Schenectady, N.Y. 
(USA). Metallurgy Lab.). J. Nucl. Mater.; 75: No. 1, 14-19(Jul 1978). 

A strain rate dependent constitutive equation is proposed 
which is capable of describing inelastic deformation behavior of 
anisotropic metals, such as Zircaloys, under complex loading condi- 
tions. The salient features of the constitutive equations are that they 
describe history dependent inelastic deformation behaviour of aniso- 
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tropic metals under three-dimensional stress states in the presence of 
fast neutron flux. It is shown that the general form of the constitutive 
relations is consistent with experimental observations made under 
both unirradiated and irradiated conditions. The utility of the model 
is demonstrated by examining the analytical results obtained for a 
segment of tubing undergoing different loading histories in a reactor. 


30874 Effects of sequential and simultaneous helium implantation 
on void formation in a 304 stainless steel. McGruer, J.N.; Choyke, 
W.J.; Townsend, J.R.; Chang, J.H.; Yesso, J.D. (Pittsburgh Univ., 
Pa. (USA)); Spitznagel, J.A.; Doyle, N.J.; Venskytis, F.J. (Westing- 
house Electric Corp., Pittsburgh, Pa. (USA). Research and Develop- 
ment Center). J. Nucl. Mater.; 74: No. 1, 174-177(Jun 1978). 

In this letter the first comparison of void formation in stain- 
less steel targets obtained using three helium implantation techniques 
is reported. Very dramatic differences in void sizes, numbers, distri- 
bution and swelling results from cold (approximatley 25°C) preinjec- 
tion, hot preinjection and simultaneous injection of helium have been 
observed. The nature of the dislocation structure also changes as the 
time and temperature of helium implantation is varied. 


30875 Diffusion of fission product tritium in irradiated UOb. 
Scargill, D. (UKAEA, Harwell. Atomic Energy Research Establish- 
ment). J. Nucl. Mater.; 74: No. 1, 62-67(Jun 1978). 

The effect of temperature on the rate of release of tritium 
from neutron-irradiated polycrystalline and single-crystal UO2 has 
been studied. The diffusion coefficients for tritium from 500-1000°C 
are found to be several orders of magnitude lower than those 
reported for molecular hydrogen in UQ: single crystals. Fractional 
release curves are indicative of classical diffusion and the Arrhenius 
plots for both polycrystalline and single crystal materials can be 
fitted by the diffusion — D = 0.12 (+0.21 - 0.07) X exp(-43 
600 +- 1800 cal/RT)cm*/; 


30876 Spacing of intergranular fission gas bubbles in irradiated 
UO. Tucker, M.O. (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). J. Nucl. Mater.; 74: No. 1, 34-40(Jun 
1978). 

A simple diffusion model is used to demonstrate that irregu- 
larly spaced intergranular fission gas bubbles tend to migrate to- 
wards regions of unoccupied grain boundary. In consequence it is 
concluded that coalescence of these bubbles by random migration is 
unimportant and that, in modeling gas release and swelling, the grain 
face bubbles may be assumed to remain discrete until they can no 
longer be accommodated without overlapping. 


30877 Thermal desorption of deuterium-implanted stainless steel. 
Wilson, K.L.; Baskes, M.I. (Sandia Labs., Livermore, Calif. (USA)). 
J. Nucl. Mater.; 74: No. 1, 179-184(Jun 1978). 

Results are presented for the thermal desorption of deuter- 
ium-implanted samples of type 316 stainless steel. A simple diffusion 
model can account for the observed results and in particular it is not 
necessary to include the effects of trapping. 


30878 Effect of saturation with helium atoms and subsequent 
annealing on the structure and superconducting properties of niobium. 
Volkov, M.P.; Sokurskii, Y.N.; Tsypkin, S.I1.; Chuev, V.I.; Shishov, 
V.N ‘State Committee for the Utilization of Atomic Energy). Sov. J. 
Low Temp. Phys. (Engl. Transl.); 4: No. 1, 15-19(Jan 1978). 

The structure and superconducting properties of niobium 
foils, uniformly saturated with helium atoms up to a concentration of 
0.5 at.% by injection in an electrostatic accelerator, were investigat- 
ed. It is shown that both saturation with helium and subsequent 
annealing leads to an increase of H/sub c2/, j/sub c/ and to the 
appearance of a “peak-effect” on the j/sub c/(H) curves. Annealing 
of the irradiated samples up to 800—1000°C leads to a drop of the 
ratio of the electrical resistances and to a reduction of H/sub c2/ (T/ 
sub c/ is varying insignificantly). After annealing at 900°C and 
above, gas bubbles appear, which are accompanied by an increase of 
j/sub c/. 


30879 Electron microscopy investigations of a pressure vessel 
steel after neutron irradiation. Klaar, H.J. Schweissen Schneiden; 30 
No. 3, 97-98(1978). (In German). 

A reactor pressure vessel steel with 0,2% C, 1,6% Cr, 3,9% 
Ni, 0,5% Mo and 0,2% V was electron-microscopically investigated 
in its initial state and after neutron irradiation. The frequently used 
reactor pressure vessel steel ASTM A 533 B with 0,2% C, 1,4% Mn, 
0,6% Ni and 0,5% Mo was taken as reference steal. It was attempted 
to derive a relationship between the changes of mechanical proper- 
ties and the microstructure depending on the irradiation parameters. 


30880 Interstitial-solute complexes in an irradiated Al—Fe alloy. 
Rehn, L.E.; Robrock, K.H.; Jacques, H. (Kernforschungsanlage, 
Juelich, Germany). J. Phys., F (London); 8: No. 9, 1835-1844(1978). 

The internal friction spectra of preferentially orientated poly- 
crystalline and single-crystal samples of a dilute Al—Fe alloy have 
been measured after electron irradiation at 4 to 7 K and after 
annealing at various temperatures. Several low-temperature internal 


MATERIALS 3197 


friction peaks were found that are attributed to the stress-induced re- 
orientation of self-interstitial—Fe complexes. At least three different 
defect configurations with large binding and migration energies co- 
exist in the sample after annealing at 80 K. All four major peaks 
anneal simultaneously, providing strong evidence of vacancy migra- 
tion in stage III. Defects with tetragonal or <100>-orthorhombic 
symmetry are not consistent with the observed orientation depen- 
dence of the major peaks; trigonal defects (<111> symmetry axis) 
possess the highest symmetry in agreement with the three largest 
peaks. Previous interpretations of channelling and Moessbauer mea- 
surements based on the formation of isolated, <100>-tetragonal, 
mixed-dumbbell interstitials in Al—Fe alloys are not consistent with 
the present internal friction results. 


30881 Phenomenological description of durability for samples out 
of the OKh16N15M3B steel under uniaxial tension during in-pile 
irradiation and out of pile. Tsykanov, V.A.; Losev, N.P.; Rogo- 
zyanov, A.Ya.; Samsonov, B.V. Probl. Prochnosti; No. 8, 53-55(Aug 
1977). (In Russian). 

A description of the lifetime of steel OKh16N15M3B under 
reaction radiation in uniaxial elongation at a test temperature of 650 
deg C is proposed. The description is based on the use of 
Kachanov’s damaging function. It was established that under the 
effect of radiation the function increases at a constant rate as 
compared with the similar function for irradiated steel in extra- 
reactor testing. The expected differences in the behaviour of the 
lifetime of the specimens tested on the course of reactor radiation 
and after it are indicated. 


30882 Incidence of specifically nuclear phenomena on the choice 
of metallic materials. Weisz, M. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Service de Recherches Metal- 
lurgiques Appliquees). Rev. Gen. Nucl; No. 4, 283-291(1977). (In 
French). 

Irradiation by high energy neutrons is the origin of important 
effects which have to be taken into account in the properties of use 
of metals and alloys entering in the core structures of nuclear 
reactors. At low temperature, essentially the irradiation effects upon 
mechanical properties and strength of ferritic steels used for pressure 
vessels have been retained. In the medium temperature range, with 
respect of the absolute melting temperature or of the first allotropic 
modification, essentially the phenomena of anisotropic metal growth 
(Zircaloy 4) creep, irradiation, swelling and structural changes in- 
duced by the irradiation have the most important technological 
consequences. Finally, at high temperature, other phenomena associ- 
ated with production of rare gases by nuclear reaction have a trend 
to strongly decrease the ductility of austenitic steels and of nickel 
alloys. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 28683, 28690, 28691, 29905, 
29906, 29908, 29910, 30555, 30558, 30562 


30883 (CONF-781018—, pp VI.28-V1.31) Development of sin- 
tered silicon nitride ceramics. Rowcliffe, D.J. (SRI International, 
Menlo Park, CA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The objective of this program is to develop a sintering 
method for producing strong, dense silicon nitride ceramic bodies so 
that components can be made directly, thereby avoiding the high 
machining costs of parts fabricated from hot-pressed silicon nitride. 
Shapes are formed by cold isostatic pressing. The key to fabricating 
dense ceramics by this route lies in the use of ultrafine (< 1 pm) 
silicon nitride powder with additions to promote densification by 
liquid phase sintering. Silicon nitride ceramics with densities close to 
theoretical have been produced by sintering silicon nitride powders, 
with additions of yttrium oxides and aluminum oxide, between 1650 
and 1750°C at near ambient nitrogen pressure. Studies of densifica- 
tion rate and sintering kinetics show that the rate of densification 
during sintering is much greater for fine powders than for coarse 
powders. For each starting powder, a maximum density is ap- ’ 
proached asymptotically with sintering time. This maximum is close 
to the theoretical value when submicrometer silicon nitride powders 
are used, but is considerably lower for coarse powders. High density 
ceramics have also been produced using selected mixtures of coarse 
and fine silicon nitride powders with appropriate oxide additives. 
Two advantages of incorporating coarse and fine powder fractions 
are (1) higher green density of the cold compact, which results in 
less shrinkage and better dimensional control on sintering and (2) 
lower cost because of the use of the cheaper coarse powder. The 
dependence of short-time strength, creep strength, and oxidation 
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resistance on composition is being studied as part of an effort to 
optimize properties and processing route. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 28723, 28725, 28789, 29384, 
29388, 29390, 29907, 30040, 30581 


30884 (BDX—613-2105(Rev.)) Stress relief of ceramic compo- 
nents in high voltage assemblies. Final report. Heinen, R.J. (Bendix 
Corp., Kansas City, MO (USA)). Feb 1979. Contract EY-76-C-04- 
0613. 25p. Dep. NTIS, PC A02/MF AO1. 

Two types of ceramic packages were evaluated to determine 
the effectiveness of encapsulating the ceramic components in beta 
eucryptite filled epoxy. The requirements (no high voltage break- 
down, no ceramic cracking, and no encapsulant cracking) were met 
by the spark gap assembly, but the sprytron assembly had cracking 
in the encapsulant after thermal cycling. The encapsulation of the 
ceramic component in beta eucryptite filled epoxy with a stress 
decoupling material selectively applied in the stress concentrated 
areas were used to prevent cracking in the sprytron encapsulant. 
This method is proposed as the standard encapsulation process for 
high voltage ceramic components. 


30885 (CONF-781018—, pp VI.18-VI.24) Joining of ceramics 
for high performance energy systems. Smeltzer, C.E.; Metcalfe, A.G. 
(Solar Turbines International, San Diego, CA). 1978 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The use of ceramics in advanced engineering structures for 
energy conversion requires ceramic components to be joined reliably 
to other ceramic components, as well as to metallic support struc- 
tures. The objective of this program is to evaluate two novel joining 
concepts for silicon-based ceramics, both of which treat joint design 
as an opportunity to alleviate the inherent reliability problems of 
high modulus ceramics and ceramic assemblies (viz., high stress 
concentration of point contacts as well as high sensitivity to differen- 
tial component strains). The first concept is called relaxation joining. 
It employs viscous, silicate glass adhesives to bond predominantly 
shear loaded ceramic joints. The novel feature is the ability of the 
joint faying surfaces to translate to new low-stress positions (activat- 
ed by differential service strains), through viscous relaxing flow of 
the glass adhesive. The second joining concept takes its name from 
the plastic or viscous compliant interlayer material interposed be- 
tween the faying surfaces of ceramic butt joints, loaded predomi- 
nantly in compression. The objective of the thin compliant interlayer 
(either plastic metal or viscous glass) is two-fold; i.e., (1) to flow 
locally to relieve point loading situations and (2) to flow generally 
under moderate compression forces to prevent the build-up of exces- 
sive, life-limiting strains within the ceramic components (RT- 
1800°F). The test program results uniformly support the validity of 
both novel ceramic joining concepts (viz., glass bonded relaxation 
joints and compliant interlayer joints); especially regarding the key 
engineering objectives of improved long-term joint reliability, integ- 
rity and resistance to failure. 


30886 (CONF-781018—, pp VI.37-V1.39) Effect of sputtered 
surface structure on adherence of thermal barrier coatings. Busch, R. 
(Battelle Pacific Northwest Labs., Richland, WA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The beneficial effects of increased turbine inlet temperature 
on fuel efficiency, and the temperature limits of metal turbine 
components, have led to the development of thermal barrier coat- 
ings. Such coatings, which generally consist of stabilized zirconia, 
have been applied by plasma spraying and sputtering. Since there is a 
large mismatch in thermal expansivity between the coating and the 
metal component, adherence is a major problem, particularly under 
transient conditions. It may be possible to improve the adherence of 
the coating by developing a structure consisting of densely packed 
conical features on the surface of the metal component. These 
features would provide mechanical keying between the component 
and the coating. They would also influence the structure of the 
coating, introducing growth defects which are expected to permit at 
least partial relaxation of the strains due to the expansivity mismatch. 
Early results indicate that cone formation occurs at temperatures 
above 350°C, and that this lower limit is not strongly dependent on 
the etching voltage. Various sputtering parameters were investigat- 
ed. 


30887 Fabrication of thin-walled ceramic structures. Holcombe, 
C.E. Jr. (Union Carbide Corp., Oak Ridge, TN). Am. Ceram. Soc. 
Bull.; 57: No. 6, 610(Jun 1978). 

A method for preparing thin walled cylinders or tubes (i.e. 
thermocouple sheaths) with large length to diameter ratio involves a 
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plasma spraying oxide powder on a graphite mandrel, heating the 
mandrel in an oxidizing atmosphere, and removing the mandrel 
which may be reused. (FS) 


30888 Effect of diode and array geometrical parameters on per- 
formance of high field electron emitters formed from unidirectionally 
solidified uranium dioxide—tungsten composites. Ohlinger, W.L. At- 
lanta, GA; Georgia Inst. of Tech. (1977). 198p. University Micro- 
films Order No. 77-29,216 

Thesis (Ph. D.). 

The use of unidirectionally solidified composite materials 
provides a unique opportunity to form high packing density (> 1 x 
10° pins/cm?) arrays suitable for application as high-field electron 
emitters. Multiple-pin field emission cathodes show great theoretical 
promise to fulfill the need for a high current density (> 10 A/cm?) 
electron source. The capabilities of UO.—W composites applied as 
multi-poin field emission cathodes, to evaluate the effects of vari- 
ation of certain geometrical diode and array parameters on emission 
performance, and to compare the experimentally demonstrated capa- 
bilities with theoretical predictions were assessed. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 30040, 30318, 30343, 30811, 
30895, 30896, 31637 


30889 (BNL—25689) Applications of some microscopic, diffrac- 
tion and absorption techniques to the study of metal—hydrogen sys- 
tems. Pick, M.A. (Brookhaven National Lab., Upton, NY (USA)). 
1979. Contract EY-76-C-02-0016. 11p. (CONF-790127—7). Dep. 
NTIS, PC A02/MF AOl1. 

From Workshop on analysis of hydrogen in solids; Albuquer- 
que, NM, USA (23 Jan 1979). 

Several experimental techniques were reviewed which are 
used to investigate metal hydrogen systems. The first technique is 
metallography and optical microscopy. This is a very old technique 
which was found to be very powerful in the case of metal hydrogen 
systems. A few examples of such work are shown and the results are 
discussed. 


30890 (SAND—79-0244C) Proton location in metal hydrides 
using electron spin resonance. Venturini, E.L. (Sandia Labs., Albu- 
querque, NM (USA)). 1979. Contract EY-76-C-04-0789. 20p. 
(CONF-790127—S). Dep. NTIS, PC A02/MF AO1. 

From Workshop on analysis of hydrogen in solids; Albuquer- 
que, NM, USA (23 Jan 1979). 

Electron spin resonance (ESR) of dilute paramagnetic ions 
establishes the site symmetry of these ions. In the case of metal 
hydrides the site symmetry is determined by the number and location 
of neighboring protons. Typical ESR spectra for trivalent erbium in 
scandium and yttrium hydrides are presented and analyzed, and this 
technique is shown to be a versatile microscopic probe of the 
location, net charge and occupation probability of nearby protons. 


30891 Structure of lead silicate glasses determined by vibrational 
spectroscopy. Furukawa, T.; Brawer, S.A.; White, W.B. (Pennsylva- 
nia State Univ., University Park). J. Mater. Sci.; 13: 268-282(1978). 

The polarized Raman spectra and infrared powder absorption 
spectra for PbO - xSiOz glasses, with 0.5 = x = 2, were measured 
and interpreted in terms of the structure of the glasses. Comparison 
of the spectra of the glasses with the spectra of numerous stable and 
metastable crystalline phases was also made. It was found that the 
glasses are composed of a number of silicate species. In glasses for 
which x is less than 1, the presence of ionic oxygen (oxygen not 
bonded to silicon) is confidently inferred from the spectra. A new 
way of deconvoluting the spectra is also reported. 


30892 Profile analysis of x-ray powder diffractometer data: struc- 
tural refinement of Lao 75Sro 25CrOs. Khattak, C.P.; Cox, D.E. 
(Brookhaven National Lab., Upton, NY). J. Appi. Crystallogr.; 10: 
405-411(1977). 

Data have been collected from a standard silicon sample with 
Cu K& radiation selected by means of a pyrolytic graphite monoch- 
romator mounted in the scattered beam. The peak shapes can be 
described reasonably well by Lorentz-type functions, but not by a 
Gaussian function. These results have been applied to the profile 
refinement of data for rhombohedral Lao 75Sro 25CrOs, a perovskite- 
type compound which is slightly distorted from the ideal cubic 
structure. The analysis, which employs a slightly modified version of 
a neutron profile program [Rietveld (1969), J. Appl. Cryst. 2, 65-71] 
indicates that the best compromise for the peak shape is a modified 
Lorentz function of the form A[l + C(A2 @)*]~' ® fitted over a 
range of two halfwidths on each side of the Bragg peak position. 
The results are compared with a similar refinement of neutron data 
collected from the same sample. 





JUNE 15, 1979 


30893 Neutron scattering studies of the structural phase transfor- 
mation in NbO2. Axe, J.D.; Pynn, R.; Thomas, R. (Brookhaven 
National Lab., Upton, NY). Ferroelectrics; 16: 149-151(1977). 

NbO, shows an apparently second order phase transformation 
at T/sub c/ = 810°C, which coincides with anomalous changes in 
both electrical and magnetic properties. New neutron scattering 
measurements are discussed and the nature of the structural distor- 
tions and the relation between the structural instabilities in the 
isoelectronic compounds VO: and NbO: are described. 


30894 Acoustic studies of hydride phase transitions. Amano, M.; 
Birnbaum, H.K. (Univ. ‘of Illinois, Urbana). pp 323-327 of Internal 
friction and ultrasonic attenuation in solids. Tokyo, Japan; Universi- 
ty of Tokyo Press (1977). 

The a’—f and B—e phase transitions in the Nb—H system 
have been studied using acoustic measurements of the single crystal 
elastic constants and of the attenuation. The a'—8, cubic to orthor- 
hombic transition was preceded by a marked softening of the moduli 
and a divergence of the attenuation. These effects were largest for 
the C’ mode and could be best interpreted as a Landau-type mode 
softening transition. The B—e low temperature transition appears to 
be a classical first order ordering transition and is not accompanied 
by mode softening. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 28684, 28712, 28719, 28721, 
28722, 28726, 29675, 29738, 30040, 30343, 30831, 30833 


30895 Effect of hydrogen on fatigue crack propagation in vanadi- 
um. Chung, D.W. (Univ. of Manitoba, Winnipeg); Stoloff, N.S. 
Metall. Trans., A; 9: 71-78(Jan 1978). 

The influence of hydrogen on fatigue crack propagation in 
unalloyed vanadium and several hydrogen-charged vanadium alloys 
has been investigated. The Paris—Erdogan equation, da/dN = 
C(AK)/sup m/, was approximately obeyed for all alloys. Crack 
growth rates were lowest in vanadium and dilute vanadium—hydro- 
gen alloys, and were not very sensitive to volume fraction of 
hydrides in more concentrated alloys. The crack growth exponent, 
m, is inversely proportional to the cyclic strain hardening rate, n’, 
and the rate constant C is inversely proportional to the square of the 
ultimate tensile stress, o/sub UTS/: metallographic examination 
showed hydride reorientation and growth in the originally hydrided 
alloys. No stress-induced hydrides were observed in V—H solid- 
solution alloys. Fractures in hydrided materials exhibited cleavage- 
like features, while striations were noted in unalloyed vanadium and 
dilute solid-solution alloys. 


30896 a <100> dislocation loops in magnesium oxide. Narayan, 
J. (Oak Ridge National Lab., TN). Phys. Status Solidi (a); 45: 625- 
630(1978). 

Transmission electron microscopic studies show the presence 
of dislocation loops with a <100> Burgers vectors in [100], planes 
in magnesium oxide crystals which had undergone electrical conduc- 
tion for long periods of time at high temperatures. The vacancy or 
interstitial nature of these loops is analyzed and all the loops exam- 
ined are found to be of vacancy type. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 28656, 28720, 30146, 30331, 
30560, 30893, 30984 


30897 (NUREG/CR—0549) Theoretical considerations of rate 
effects in UOQ.. Bergeron, E.D. (Sandia Labs., Albuquerque, NM 
(USA)). Feb 1979. Contract EY-76-C-04-0789. 43p. (SAND—78- 
1745). Dep. NTIS, PC A03/MF AO1. 

The possibility and consequences of observing a non-equilibri- 
um heat capacity are discussed. Particular emphasis is given to UO2 
because of supporting indirect experimental evidence. Microscopic 
calculations are presented which give estimates for the time of 
relaxation to equilibrium for the high temperature solid phase of UO. 
of from 40 ys to 20 ms. In addition, a microscopic picture which can 
be extended to the liquid and vapor phases is presented. The effect of 
such non-equilibrium behavior on experimental measurements is 
modeled for a number of different systems. 


30898 EPR studies of paramagnetic rhodium centers in LiH and 
LiD. Abell, G.C.; Bowman, R.C. Jr. (Monsanto Research Corpora- 
tion, Mound Facility Miamisburg, Ohio 45342). J. Chem. Phys.; 70: 
No. 6, 2611-2619(15 Mar 1979). 

EPR spectra have been obtained for two independent para- 
magnetic Rh centers in UV-irradiated single crystals of LiH and 
LiD. The spin Hamiltonians for both species indicate S=1/2 and are 
assigned to Rh* ions with low-spin 4d’ electron configurations. 
Analysis of the anisotropic g-factor for the tetragonal center shows 
the unpaired electron is the Rh 4d/sub x/2-y2 orbital. The unpaired 
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electron occupies the 4d/sub 3z/ ?/sub -r/ ? orbital in the orthor- 
hombic center. The g factor, hyperfine constants, and protium 
superhyperfine constants for the Rh centers in LiH and LiD are 
compared with similar parameters for Rh** ions in several halide and 
oxide crystals. Although the isotropic protium hyperfine values 
indicate significant vertical-barls>-vertical-bar4d> orbital interac- 
tions, the total covalency in the Rh—H(D) bonds is rather small 
since the hydrogen vertical-bar2p> orbitals cannot participate. The 
displacements of H ligands in the Rh centers have been determined 
from the direct-dipolar contributions to the superhyperfine tensor. 


30899 Work function of zirconium carbide—oxygen. Matskevich, 
T.L. (A. F. loffe Physicotechnical Institute, Academy of Sciences of 
the USSR, Leningrad). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: 
No. 8, 972-975(Aug 1978). 

The effect of O2 on the work function of ZrC has been 
studied using thermionic emission and thermal desorption over the 
oxygen pressure range 3x10~5—3x10~® torr and over the range of 
cathode temperatures 1300—1550° K. Two stationary states form on 
the ZrC surface under these conditions. In the first the work 
function phi=3.2—3.3 eV, a value which is lower than phi (ZrC) 
= 3.67 eV and phi (CrOz) =4.6 eV. This state only exists in vacuum 
and is destroyed at 1600° K, which is approximately the temperature 
at which zirconium oxycarbide becomes homogeneous. The first 
stationary state is apparently a ZrC/sub x/O/sub y/ monolayer. In 
the second state the work function phi=4.25—4.15 eV. This state 
arises after the absorption of 4.6x10'* molecules/cm?. It only exists in 
an oxygen atmosphere and apparently represents a layer of oxygen 
adatoms on a ZrC/sub x/O/sub y/ monolayer. In contrast with the 
W—O, and Re—On:, the formation of an adsorbed film and the 
penetration of oxygen into the sample occur in the ZrC—O: system 
simultaneously at comparable rates. The sticking factor is 6x10~* +- 
3x10~* and is independent of the coverage. The rate at which ZrC is 
oxidized is limited by the adsorption of the oxygen molecules. 


30900 Self-diffusion of plutonium in uranium-plutonium mononi- 
tride. Bradbury, M.H.; Matzke, H.J. (Commission of the European 
Communities, Karlsruhe (Germany, F.R.). European Inst. for Tran- 
suranium Elements). J. Nucl. Mater.; 75: No. 1, 68-76(Jul 1978). 

The self-diffusion of Pu-238 in two batches of mixed uranium- 
plutonium mononitride (Usub(0.8)Pusub(0.2))N with different densi- 
ty, oxygen content, and X/M-ratio was measured between 1500 and 
1800°C. The obtained diffusion coefficients are lower than all results 
for other advanced fast breeder fuels of the MX-type (M=U-+ Pu; 
X=(C+0O+N)). Thus, MN is the material showing the lowest 
uranium and plutonium mobilities. Measurements performed at con- 
stant nitrogen partial pressure of 53 kPa (400 Torr) yielded apparent 
activation enthalpies, AH, of 451 and 497 kJ/mole (108 and 119 kcal/ 
mole) for the two batches, respectively. The material with the higher 
AH had also the higher X/M-ratio. Measurements at constant tem- 
perature and variable nitrogen partial pressure showed decreasing 
diffusion rates with decreasing pressure. Simultaneously, the activa- 
tion enthalpies increased. This is in contrast to the behaviour of 
carbides indicating that bonding conditions in MN are different from 
those in MC. 


30901 Ivestigation of B-alumina electrolytes by electric modulus 
spectroscopy. Grant, R.J.; Ingram, M.D.; West, A.R. (Univ. of 
Aberdeen, Scotland). Electrochim. Acta; 22: No. 7, 729-734(Jul 1977). 

Various types of B-alumina (including single-crystal cylindri- 
cal boules, Monofrax flakes, and polycrystalline sinters) was investi- 
gated by electric modulus spectroscopy. The complex electric modu- 
lus is identical with the inverse complex permittivity, i.e., M* is 
identical to (e*)~', and is also related to the complex impedance by 
the equation M* = j w CoZ*; the modulus spectra are obtained by 
plotting the imaginary component, M”, vs log (frequency). The 
single-crystal specimens of B-alumina have spectra markedly broader 
than simple Debye curves, and in this respect they resemble vitreous 
and molten electrolytes rather than alkali halide crystals. The more 
complicated spectra of the polycrystalline samples show the marked 
effects of anisotropic conductivity. At the lowest temperatures stud- 
ied (-160°C), the current appears to follow a series pathway through 
crystals in two distinct orientations, and it is apparently not able to 
seek out a preferred pathway, as is the case at higher temperatures. 7 
figures. 


30902 Influence of foreign ions addition on relative stability and 
electrical conductivity of 8 and 8” alumina type phases localization of 
impurities. Biolot, J.P.; Kahn, A.; Thery, J.; Collongues, R.; Antoine, 
J.; Vivien, D,; Chevrette, C.; Gourier, D. (Laboratoire de Chimie 
Appliquee de I’Etat Solide, Paris, France). Electrochim. Acta; 22: No. 
7, 741-745(Jul 1977). 

The influence of the addition of foreign ions on the stability 
and the electrical properties of 8 and 8” alumina-type phases was 
investigated. The localization of paramagnetic impurities in the 8 
alumina structure was performed by electron paramagnetic reso- 
nance and uv visible spectroscopy. 5 figures, 3 tables. 
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30903 Recent results on lithium ion conductors. Huggins, R.A. 
(Stanford Univ., CA). Electrochim. Acta; 22: No. 7, 773-781(Jul 
1977). 

Conductivity data for several new lithium ion conductors are 
presented. LisN has a very open structure with intersecting tunnels 
in 2 dimensions. High ionic conductivity was found at relatively low 
temperatures. Data indicate that the conductivity can be improved 
by suitable doping, as well as stoichiometric control. Solid solutions 
of LisSiO, and LisPO, were investigated. The unit cell of LisSiO, 
contains two SiO,~‘ tetrahedra linked by 8 Li ions, which are 
distributed over 18 possible sites. An improvement of the conductiv- 
ity of about five orders of magnitude at 100°C was obtained at 40 
mole % LisPO,. Solid LiAlCl, has relatively large values of conduc- 
tivity in the range from room temperature to its melting point at 
about 146°C. Upon melting, the ionic conductivity jumps to over 0.1 
0-' cm™'. Another group of materials are based upon the anti- 
fluorite structure. Data are presented on LieS and LigO. The related 
compounds LisAlO,4, LisGaQ,., and LisZnO, have a partially occu- 
pied cation sublattice. The ionic conductivity of these materials rises 
very rapidly at about 380°C, reaching very high values over 400°C. 
The large values of ionic conductivity found in some of these 
materials may lead to their practical use as solid electrolytes. 7 
figures, 6 tables. 


30904 Thermodynamic properties of U(C,N) solid solutions and 
derived relationships among thermodynamic excess properties. Single- 
ton, G.S. Raleigh, NC; North Carolina State Univ. (1977). 130p. 
University Microfilms Order No.77-29,675. 

Thesis (Ph. D.). 

Well characterized U(C,N) solid solutions were investigated 
thermodynamically using an oxygen bomb calorimeter. A specially 
designed experimental system was constructed and used for prepara- 
tion and analysis of these pyrophoric materials in ultra high purity 
inert atmospheres. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 28684, 28712, 28714, 28715, 
28716, 28717, 28724, 28789, 30147, 30557, 30560, 30853 


30905 Shielding time of a surface irradiated by a COz laser. 
Bessarab, A.V.; Romanov, V.M.; Samylin, V.A.; Funtikov, A.I. Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 23: No. 8, 995-996(Aug 1978). 

An experimental determination of the shielding time of a 
surface irradiated by a carbon dioxide laser, as a function of laser 
intensity; is reported. The shielding time is independent of the target 
material. 


30906 Kinetics of the initial stages of the reduction of Nb2O; and 
Ta.O; by atomic hydrogen. Lavrenko, V.O.; Tikush, V.L.; Zenkov, 
V.S.; Vereshchak, V.M. (Institut Problem Materialoznavstva, Kiev, 
Ukrainian SSR). Dopov. Akad. Nauk Ukr. RSR, Ser. A: Fiz.-Mat. 
Tekh. Nauki; 854-858(Sep 1975). (In Ukrainian). 

The vacuum microbalance method and electron diffraction 
and petrographic analysis of interaction products were used to study 
the kinetics of the initial stages of the reduction of Nb2O; and Ta2O; 
in a high-frequency hydrogen discharge at pressure of 0.9 torr and in 
the temperature range from 25 to 1000 C. One observes under these 
conditions, despite the thermodynamic possibility of deep reduction 
to the corresponding metals, the formation of phase with variable 
composition displaying an insignificant degree of reduction. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 30077 


30907 Fission gas bubble distribution in a mixed oxide fast 
reactor fuel pin. Baker, C. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). J. Nucl. Mater.; 75: No. 1, 
105-109(Jul 1978). 

The fission gas bubble distribution has been studied in a mixed 
oxide fast reactor fuel pin irradiated in DIDO MTR to 2.8% burn-up 
at centre and surface temperatures of 2000 and 1000°C. The intra- 
granular fission gas bubbles are very small (< 6 nm diameter) and 
this is a consequence of the high re-solution rate at fast reactor 
ratings. The bubbles nucleate heterogeneously and linear arrays of 
bubbles, due to nucleation on fission tracks, are observed up to 
irradiation temperatures of 1900°C. At 1980°C approximately 4% of 
the fission gas produced is present in intragranular bubbles. There is 
no definite evidence for gas bubble mobility or coalescence. Apart 
from any effects of columnar grain growth fission gas release in fast 
reactor fuel pins seems to occur predominantly by the diffusion of 
single gas atoms, at least up to irradiation temperatures of 2000°C. 


30908 Irradiation induced volume change in UO2. Nakae, N.; 
Kirihara, T. (Nagoya Univ. (Japan). Faculty of Engineering); Nasu, 
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S. (Japan Atomic Energy Research Institute, Tokai, Ibaraki, Japan). 
J. Nucl. Mater.; 74: No. 1, 1-9(Jun 1978). 

Two sets of uranium dioxide samples having grain sizes of 2.5 
and 5 um were irradiated with different fission doses in the range of 
1.1 X 10'* to 2.9 X 10% fissions/em*, the volume change was 
measured. A steep volume expansion was observed up to a dose of 
about 5 X 10? fissions/cm* which corresponds to the reported dose 
for maximum elongation of stack length of UOz fuel elements in the 
starting period of BWR. At higher doses, an abrupt volume shrink- 
age was noted. The concentrations of interstitials and vacancies at 
various doses were evaluated from the changes of the volume and 
the lattice parameter. Kinetic equations for the densification of fuels 
based on the concentration of vacancies are proposed. 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 30912 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 29825 


30909 (BDX—613-2121) Characterizaion of a Kevlar-filled 
epoxy molding compound. McFarland, J.W. (Bendix Corp., Kansas 
City, MO (USA)). Feb 1979. Contract EY-76-C-04-0613. 18p. Dep. 
NTIS, PC A02/MF AOl. 

A Kevlar-filled epoxy molding compound was tested in fiber 
lengths of 6 and 13 mm. Kevlar is an aromatic polyamide fiber. Both 
materials were tested for tensile, flexural, and compressive strengths 
at 24°C. The 6 mm fiber length material was also tested at tempera- 
tures of 79 and 135°C. Thermal behavior was determined for both 
materials over a temperature range of 24 to 220°C. At 135°C the 6- 
mm fiber length material retained 59.1 percent of its tensile strength, 
51.7 percent of its flexural strenth, and 46.2 percent of its compres- 
sive strength, based on the values obtained at 24°C. The respective 
values at 205°C were 15.9, 19.1, and 16.7 percent. The two materials 
had similar thermal expansion curves, expanding initially and then 
beginning to shrink with further heating. The 6-mm fiber length 
material shrank above 104°C, and the 13-mm material shrank above 
130°C. When the two specimens were cycled a second time, neither 
retraced its original curve. It appeared that heating above 100°C 
caused a change in the material. 


30910 (SAND—79-0015C) Design and development of the 24- 
foot diameter hybrid Kevlar-29/nylon ribbon parachute. Pepper, W.B. 
Jr. (Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76- 
C-04-0789. 8p. (CONF-790308—1). Dep. NTIS, PC A02/MF AO1. 

From 6. AIAA Aerodynamic Deceleration and Balloon 
Technology conference; Houston, TX, USA (5 Mar 1979). 

A total of 70 tests, including static, rocket sled-launched, 
rocket-boosted and aircraft drops, have been used to develop the 24- 
ft-diameter hybrid Kevlar-29/nylon ribbon parachute for recovery 
of the 765-lb store. The parachute has been deployed successfully 
over the environmental temperature range of -65° to 160°F and has 
operated successfully over the design range of deployment speeds 
from 330 KCAS to Mach 1.2 at sea level. 


30911 (UCRL—13971) Mechanical behavior of 304 LN weld- 
ments. Jelinek, F.J. (Battelle Columbus Labs., OH (USA)). 22 Feb 
1979. Contract W-7405-ENG-48. 10p. Dep. NTIS, PC A02/MF 
AOl. 

Mechanical properties of various weld configurations for 304 
LN stainless steel are reported. The results include Charpy V-notch, 
tensile, and fracture toughness data. The determinations were made 
at temperatures of 300, 77, and 4.2°K. Each of the three types of 
mechanical evaluations are treated separately. 


30912 (UCRL—81245) Epoxy resin-elastomer system for fila- 
ment winding. Rinde, J.A.; Mones, E.T.; Moore, R.L.; Newey, H.A. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 20 
Oct 1978. Contract W-7405-ENG-48. 28p. (CONF-790135—1). Dep. 
NTIS, PC A03/MF AO1. 

From 34. annual conference of the Reinforced Plastic/Com- 
posite Inst.; New Orleans, LA, USA (29 Jan 1979). 

Tests characterizing an epoxy system that contains 5% rubber 
and is suitable for wet-filament winding are described. The resin is a 
bisphenol-A rubberized epoxy diluted with an aliphatic diglycidyl 
ether and cured with an aromatic amine. The viscosity and pot life 
were measured and the progress of cure was monitored so an 
optimum cure could be chosen. Mechanical tests were performed on 
the cured resin. The low viscosity (0.95 Ps.s) and long pot life (29.3 
h) make for ease of processing. A cure cycle of 1.5 h at 90°C plus 2 
h at 130°C gives a cured resin having a glass transition temperature 
of 104°C. The heat-cured material has a tensile strength of 76.1 MPa 
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and a modulus of 2.43 GPa. Kevlar 49 composites of 60-, 65-, and 70- 
vol % fiber were prepared and tested. Results are presented and 
compared to two other Kevlar 49/epoxy composites. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 29825, 30910 


30913 (BDX—613-1922(Rev.)) Evaluation of plating thickness 
standards, Russell, R.J. (Bendix Corp., Kansas City, MO (USA)). Jan 
1979. Contract EY-76-C-04-0613. 25p. Dep. NTIS, PC A02/MF 
AOl. 

Existing aluminum-on-Kapton plating thickness standards 
have been found adequate to support current requirements when 
used with the Geiger-Muller detector. Data acquired with a scintilla- 
tion detector indicate errors could result unless the geometry of the 
plating thickness standards closely duplicates the part geometry. 
Synthetic plating thickness standards, artificial standards that dupli- 
cate the beta-backscatter response of a thickness of material on a 
given substrate, were fabricated and evaluated. Because of use 
limitations, they were judged unsuitable for routine inspection. 


30914 Electronic density of states and bonding in chalcopyrite- 
type semiconductors. Varea de Alvarez, C. (Lawrence Berkeley 
Lab., CA); Cohen, M.L.; Ley, L.; Kowalczyk, S.P.; McFeely, F.R.; 
Shirley, D.A.; Grant, R.W. Phys. Rev., B; 10: No. 2, 596-598(15 Jul 
1974). 

Measured x-ray-photoemission spectra for ZnGeP2 and 
CdSnAsz are presented along with density-of-states N(E) and 
charge-density calculations for ZnGeP2. Analysis of the density-of- 
states spectra illustrates the relation between N(E) structure and 
bonding properties, allowing spectral peaks to be assigned to specific 
bonds. 


30915 Small-polaron model of the low-temperature optically in- 
duced properties of chalcogenide glasses. Emin, D. (Sandia Labs., 
Albuquerque, NM). pp 261-265 of Amorphous and liquid semicon- 
ductors. Spear, W.E. (ed.). Edinburgh, Scotland; Dundee (1977). 

The low-temperature optically induced properties of a defect- 
free system in which both electrons and holes form small polarons 
are considered. The low-temperature rate at which oppositely 
charged small-polarons hop toward one another is often both ex- 
tremely small and a rapidly decreasing function of separation. Thus 
an optically generated electron-hole pair which thermalizes to form 
small polarons may remain metastably separated for a considerable 
time (2 10% sec) giving rise to two esr signals and small-polaron 
absorption bands. With absorption anywhere within these bands the 
polarons are induced to hop, ultimately bleaching the induced ab- 
sorption and eliminating the esr signal. The excitation spectra, fatigu- 
ing, annealing, and saturation effects can all be attributed to the 
formation of metastable pairs of separated polarons. The temperature 
dependence of the luminescence is associated with the competition 
between (acoustic- and optical-phonon-assisted) nonradiative recom- 
bination and radiative recombination; it is not restricted to situations 
where separated carriers form small polarons. 


30916 Hall effect in amorphous semiconductors. Emin, D. 
(Sandia Labs., Albuquerque, NM). pp 249-260 of Amorphous and 
liquid semiconductors. Spear, W.E. (ed.). Edinburgh, Scotland; 
Dundee (1977). 

The Hall mobilities of amorphous semiconductors are gener- 
ally rather low, = 1 cm*/V-sec, often increase with increasing 
temperature, and frequently manifest a sign opposite to that of the 
thermoelectric power. Aspects of the theory of the Hall effect will 
be discussed with a view toward explaining the experimental results. 
After descriptions of a Hall effect experiment and the standard 
interpretation developed for high-mobility crystals, attention is di- 
rected toward low-mobility materials. Specifically, the theory of 
small-polaron hopping motion yields low Hall mobilities that are 
typically mild (often increasing) functions of temperature which may 
be anomalously signed. A significant feature of hopping-type motion 
is that the sign of the Hall effect depends on the geometrical 
arrangement of the orbitals between which the carrier moves as well 
as on the nature and relative orientations of the local orbitals. 
Explanations of the experiments in terms of small-polaron, motion, 
the random-phase model, and models of multichannel conduction are 
all considered. 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 30920 


30917 (BDX—613-1893) Effect of cure temperature and isocyan- 
ate index on the softening point of rigid polyurethane foam. Neet, 
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T.E.; Parker, B.G.; Smith, C.H. (Bendix Corp., Kansas City, MO 
(USA)). Aug 1977. Contract EY-76-C-04-0613. 2lp. (CONF- 
771020—2). Dep. NTIS, PC A02/MF AO1. 

From 23. technical conference of the cellular plastics division; 
San Francisco, CA, USA (26 Oct 1977). 

Thermomechanical and mechanical spectrometry analyses 
were used to determine the influence of the cure mg geo and the 
isocyanate index on the softening temperature of molded, rigid 
urethane foam. Foams were formulated from both polyether and 
polyester polyols, molded to a density of 350 kg/m*, and cured at 
various temperatures. Test results indicate that an increase in the 
cure temperature produces an increase in the softening temperature 
of the foam until a maximum value is achieved. An increase in the 
isocyanate index also increases the softening temperature within the 
1.0 to 1.4 index range studied. 


30918 (MLM—2576) Preparation and evaluation of diallyl 
isophthalate molding powders containing aramid fibers with other 
fillers. Hartzel, L.W.; Schneider, R.E. (Mound Facility, Miamisburg, 
OH (USA)). 15 Dec 1978. Contract EY-76-C-04-0053. 12p. Dep. 
NTIS, PC A02/MF AO1. 

Nomex and Keylar chopped fibers were used with: Solem 
336SP, an alumina trihydrate powder, Fybex, a titanium silicate fiber 
or Ekkcel C-1000, a poly hydroxy ester powder, to formulate 
experimental diallyl isophthalate molding powders. One objective of 
the study was to obtain plastic moldings with higher heat distortion 
values than the diallyl phthalate based formulation. A second objec- 
tive was to develop a molding powder that could be substituted for 
the asbestos filled diallyl phthalate product now produced at Mound 
Facility, thus eliminating OSHA restrictions on asbestos processing. 
Both Nomex and Kevlar can be used satisfactorily with Solem 
336SP as fillers in diallyl isophthalate molding powders. When 
Fybex or Ekkcel C-1000 were used with Nomex in diallyl isophtha- 
late formulations, the molded test specimens were characterized by 
low arc resistance values. Presumably, the same condition would 
result if Kevlar were used in place of Nomex in these formulations. 
The most satisfactory Nomex-containing formulations prepared con- 
tained 26 parts by weight of detergent-treated Nomex chopped fiber 
(64-cm long), 103 parts of Solem 336SP, 2.4 ier of calcium stearate, 
1.2 parts of Scarlett pigment, 0.03 parts of hydroquinone and 100 
parts of a mixture of Dapon M (a diallyl isophthalate prepolymer 
and diallyl isophthalate monomer). The most satisfactor Kevlar- 
containing formulation prepared was composed of 18.5 parts by 
weight of detergent-treated Kevlar chopped fiber (64-cm long), 
118.6 parts of Scarlett pigment and 100 parts of the diallyl isophtha- 
late prepolymermonomer blend. Both of these formulations might be 
acceptable substitutes for Mound asbestos-filled diallyl phthalate 
molding powder. 


30919 (UCRL—50019-78-2) Organic Materials Division quarter- 
ly report, April—June 1978. Lepper, J.K. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 27 Nov 1978. Contract W- 
7405-ENG-48. 21p. Dep. NTIS, PC A02/MF AO1. 

Brief summaries are presented concerning the current status 
of research activities in the Organic Materials Division. These in- 
clude epoxy resins for high temperatures for the flywheel program, 
synthesis of W-97 silicon gum, polymeric films by plasma polymer- 
ization, thermochemical cycles for hydrogen production, explosives 
technology, and synthesis of two new peptide substrates containing 
complex fluorescent moieties for use in biomedical assay of protein- 
hydrolyzing enzymes. (FS) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 30818, 30917 


30920 (UCRL—81501) Aramid fiber composites. Chiao, T.T. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 19 
Dec 1978. Contract W-7405-ENG-48. 12p. (CONF-790307—1). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on fracture mechanics in engi- 
neering applications; Bangalore, India (26 Mar 1979). 

Aramid fiber is a new class of organic fiber that offers 
unusually high strength and modulus. Its potential as a reinforcement 
for fiber composites is summarized. Available data on the fiber 
structure, method of manufacturing, tensile properties of the fiber in 
the presence of the epoxy matrix, and unidirectional composite 
properties are reviewed. Typical applications of aramid fiber com- 
posites also are examined. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 29696, 30917 


DEGRADATION AND EROSION 
REFER ALSO TO CITATION(S) 29696 
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OTHER MATERIALS 


30921 (CEER—S, pp 119-124) Neutron diffraction. Oct 1977. 

In Puerto Rico Nuclear Center annual report, July 1, 1975— 
September 30, 1976. 

The Neutron Diffraction Program is funded by the National 
Science Foundation and is concerned with investigation of the 
structural changes in materials undergoing ferroelectric and antifer- 
roelectric transitions. The microscopic molecular structure of crys- 
tals defines their lattice vibrational and molecular spectra, which 
determine their response to impressed fields. Thus, the crystal struc- 
ture and its changes through phase transitions provide the basic 
information needed for predicting and interpreting transition mecha- 
nisms via their dynamics. Ferroelectric, antiferroelectric, or more 
generally ferroic materials have been used as optical gates, infrared 
detectors, transducers, and optical memory devices. The application 
of these materials, via the pyroelectric effect, as possible (solar) 
energy converters is dealt with earlier in this report. It should be 
noted that the study of most materials and their interactions with 
various force fields leads, in one form or another, to energy conver- 
sion. Certain solids have wear-term possibilities for use as supercon- 
ductors, superionic conductors, and perhaps ferroelectrics, but 
almost all materials will react and respond to electromagnetic and 
mechanical inputs. As data are accumulated on these properties and 
interactions, it is hoped that theories will be put to use in producing 
devices and effects for conversion, storage, and transmission of 
energy in its desired form. 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 28853, 29390, 29595, 29599, 
29600, 29601, 29602, 29610, 29614, 30579, 31231 


30922 (PNL—2676) Annealing of neutron damage in graphite 
irradiated and stored at room temperature. Gray, W.J.; Thrower, 
P.A. (Battelle Pacific Northwest Labs., Richland, WA (USA); Penn- 
sylvania State Univ., University Park (USA)). Jan 1979. Contract 
EY-76-C-06-1830. 17p. Dep. NTIS, PC A02/MF AO1. 

Annealing of neutron radiation damage in graphite at the 
same temperature at which it was irradiated is reported. Highly 
oriented pyrolytic graphite samples were irradiated to fluences in the 
range 0.44 to 153 x 10%°/cm* at room temperature using three 
different neutron sources with average energies of 1.5, 5.5, and 15 
MeV, respectively. Following these irradiations, the C44 elastic 
constants of the samples were measured several times over periods 
up to two years during which time sample temperatures never 
exceeded 30°C. The C44 constants were observed to slowly decrease 
toward their unirradiated values with up to 40% of the irradiation- 
induced changes eventually annealing out. 


30923 Method of producing structured layers on a substrate being 
irradiated with two coherent particle beams. Krimmel, E. (to Siemens 
Aktiengesellschaft). US Patent 4,133,702. 9 Jan 1979. Priority date 22 
Sep 1976, German, Federal Republic of (F.R. Germany). 6p. 

A monocrystalline layer having select structures therein is 
deposited on a substrate surface from a gas phase or via a molecular 
beam while the substrate surface is being irradiated with two coher- 
ent particle beams superimposed in relation to one another. The 
coherent particle beams are comprised of particles having an energy 
of about 10 keV and the substrate is positioned relative to the 
particle beams so that a maxima of an interference pattern formed by 
such particle beams is located on the substrate surface. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 30187, 31806 


30924 (UCID—17977) Metallic hydrogen research. Burgess, 
T.J.; Hawke, R.S. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 16 Nov 1978. Contract W-7405-ENG-48. 29p. 
Dep. NTIS, PC A03/MF AO1. 

Theoretical studies predict that molecular hydrogen can be 
converted to the metallic phase at very high density and pressure. 
These conditions were achieved by subjecting liquid hydrogen to 
isentropic compression in a magnetic-flux compression device. Hy- 
drogen became electrically conducting at a density of about 1.06 g/ 
cm* and a calculated pressure of about 2 Mbar. In the experimental 
device, a cylindrical liner, on implosion by high explosive, compress- 
es a magnetic flux which in turn isentropically compresses a hydro- 
gen sample; coaxial conical anvils prevent escape of the sample 
during compression. One anvil contains a coaxial cable that uses 
alumina ceramic as an insulator; this probe allows continuous mea- 
surement of the electrical conductivity of the hydrogen. A flash x- 
ray radiograph exposed during the experiment records the location 
of the sample-tube boundaries and permits calculation of the sample 
density. The theoretical underpinnings of the metallic transition of 
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hydrogen are briefly summarized, and the experimental apparatus 
and technique, analytical methods, and results are described. 9 
figures. 


PROPERTIES 


REFER ALSO TO CITATION(S) 28782, 30903, 30924, 30985, 
31595, 31607, 31808, 31819 


30925 (CONF-790408—3) Strength properties of concrete at ele- 
vated temperatures. Freskakis, G.N.; Burrow, R.C.; Debbas, E.B. 
(Burns and Roe, Inc., Oradell, NJ (USA)). 1979. Contract EY-76-C- 
03-1145. 30p. Dep. NTIS, PC A03/MF AO1. 

From 3. ASCE specialty cor.ference on the structural design 
of nuclear plant facilities; Boston, MA, USA (2 Apr 1979). 

A study is presented concerning the compressive strength, 
modulus of elasticity, and stress-strain relationships of concrete at 
elevated temperatures. A review of published results provides infor- 
mation for the development of upper and lower bound relationships 
for compressive strength and the modulus of elasticity and estab- 
lishes exposure conditions for a lower bound thermal response. The 
relationships developed from the literature review are confirmed by 
the results of a verification test program. The strength and elasticity 
relationships provide a basis for the development of design stress- 
strain curves for concrete exposed to elevated temperatures. 


30926 (Juel—1482) J-integral measurements for a reactor graph- 
ite. Roedig, M.; Kleist, G.; Nickel, H. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorwerkstoffe und 
Heisse Zellen). Jan 1978. Sip. (In German). Dep. NTIS (US Sales 
Only), PC A04/MF AOl1. 

It has been shown earlier that for a reactor grade graphite the 
critical stress intensity factor (fracture toughness) is dependent on 
geometric parameters such as specimen volume and crack length. In 
order to find a geometry-independent failure criterion for cracked 
graphite specimens, the critical value of Rice’s J-integral, Ji, is 
measured using compact tension specimens. The influence of the 
crack length and the specimen volume on Jo is examined. In addition, 
Jo is calculated from the approximation method by Rice, Paris, and 
Merkle, according to which Jo can be evaluated from a single 
loading characteristic. The Jo values of the tested graphite are about 
0.1 N mm~' and prove to be volume dependent, as with the fracture 
toughness. A crack length influence could not be proved with 
regard to the 95% confidence level. 


30927 (SAND—78-1922C) Effect of moisture on the strength of 
Kevlar 29 ribbon parachute fabrics. Ericksen, R.H.; Orear, L. (Sandia 
Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 
6p. (CONF-790308—2). Dep. NTIS, PC A02/MF AOl1. 

From 6. AIAA Aerodynamic Deceleration and Balloon 
Technology conference; Houston, TX, USA (5 Mar 1979). 

The effect of mositure on the strength of Kevlar 29 ribbon 
parachute fabrics was investigated. Individual yarn samples and 
various fabrics were soaked in water for periods of 1 to 30 minutes. 
Yarn strength did not change; however, fabric strength was reduced. 
The reductions ranged from 3 to 13% depending upon the fabric 
construction. Additional experiments eliminated factors such as the 
weaving process, yarn swelling, and increased abrasion in the pres- 
ence of moisture as possible mechanisms. Other tests demonstrated 
that increased interyarn friction occurs when moisture is present. 
These results suggest that the moisture-enhanced friction restrains 
highly loaded filaments from adjusting their position and relieving 
stress concentrations. Specific construction parameters governing 
the amount of strength reduction were not defined in this study. 
However, it is evident that moisture effects should be considered in 
parachute material selection and design. 


30928 (UCRL—81753) Engineering approach to static and fa- 
tigue behavior of flawed fiber-composite laminates. Kulkarni, S.V. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 25 
Jan 1979. Contract W-7405-ENG-48. 21p. (CONF-790307—2). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on fracture mechanics in engi- 
neering applications; Bangalore, India (26 Mar 1979). 

Simplified, engineering-analysis models are presented for pre- 
dicting the response of notched and unnotched fiber composite 
laminates subjected to static and fatigue tensile loadings. The static 
failure model is an analytical idealization of the stress and damage 
distribution in a notched laminate. It avoids the study of extreme 
detail but models physically realistic failure modes. The failure 
predictions are compared with limited data for notched boron/epoxy 
laminates. A graded finite-element model is proposed to overcome 
certain limitations of the static-failure model. In the fatigue model, 
the responses of notched and unnotched laminates are predicted by 
using Only limited experimental data for a unidirectional configura- 
tion or other simple laminate configurations. The model is based on a 
wearout concept wherein fatigue degrades strength and stiffness 
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properties. This model is used to determine damage accumulation, 
lifetime, and residual strength for a notched laminate, and bounds on 
debond growth as a function of fatigue cycles for a debonded 
laminated beam. For nondestructive evaluation, these bounds enable 
the determination of the margins of safety for composite structural 
components after an elapsed time during service. 


30929 ESR and ENDOR study of x-irradiated single crystals of 
B-alanine at room temperature. Close, D.M.; Fouse, G.W.; Bernhard, 
W.A.; Andersen, R.S. (Department of Radiation Biology and Bio- 
physics, The University of Rochester, School of Medicine and 
Dentistry, Rochester, New York 14642). J. Chem. Phys.; 70: No. 5, 
2131-2137(1 Mar 1979). 

Three radicals have been identified in the room temperature 
ESR spectra of x-irradiated single crystals of -alanine 
(N* HsCH2CH2CO™~ 2). ENDOR spectra from one radical exhibit 
hyperfine coupling to 1 a-proton (A/sub x/x=-33.12, A/sub y/y=: 
20.68, A/sub z/z=-10.50 G) and 2 B-protons [A/sub iso/(H/sub 
betal/) =13.24 G, A/sub iso/(H/sub beta2/) =4.89 G]. From the 
anisotropic nature of the a-proton coupling it has been determined 
that these splittings arise from a N* HsCH2CHCO™ 2 radical. It has 
been shown that this radical is the decay product of the unstable low 
temperature oxidation product. A second room temperature radical, 
N* HsCH2CH2C=0, has been shown to be a decay product of the 
primary reduction product. A minor room temperature product has 
been tentatively identified as a CH,—CH2—R radical. 


30930 Defects in unirradiated a-AlO3. Draeger, B.G.; Sum- 
mers, G.P. (Department of Physics, Oklahoma State University, 
Stillwater, Oklahoma 74074). Phys. Reyv., Sect. B. Condens. Matter; 19: 
No. 2, 1172-1177(15 Jan 1979). 

Single-crystal samples of a-AlzO3 have been studied that were 
colored during growth. The samples initially contained a single 
absorption band at 6.1 eV with a half-width of 0.68 eV. The sample 
had to be heated to a over 1400 °C to remove this band. The 6.1-eV 
band could be optically bleached at 10 K, which introduced bands at 
4.1, 4.8, and 5.4 eV, and which shifted the high-energy peak to 6.05 
eV. Bleaching the 6.1-eV band (at 10 K also) produced photocon- 
ductivity and an emission band at 3.0 eV, with a half-life of about 10 
msec. The spectral dependence of the photoresponse and the excita- 
tion spectrum of the 3.0-eV band were similar to the 6.1-eV absorp- 
tion. After bleaching an emission band at 3.8 eV was produced 
which was similar to a band produced in particle-irradiated material. 
The lifetime of the 3.8-eV emission was less than 50 nsec, and the 
excitation spectrum contained peaks at 4.8 and 5.4 eV, with a small 
shoulder at 5.9 eV. The temperature dependence of the half-width of 
the 3.8-eV emission followed a hyperbolic cotangent relation with an 
effective frequency of 340 +- 20cm™'. 


30931 Lattice-dynamics study of Cs,SiF; with application to the 
vibronic optical spectra of MnF™ *¢ in Cs.SiFs. Patterson, H.H.; Lynn, 
J.W. (Department of Chemistry, University of Maine, Orono, Maine 
04473). Phys. Rev., Sect. B. Condens. Matter; 19: No. 2, 1213-1224(15 
Jan 1979). 

Neutron scattering, Raman, and infrared absorption measure- 
ments have been made to study the lattice dynamics of cesium 
hexafluorosilicate (IV), a cubic antifluorite-type material. Dispersion 
relations for normal modes of vibration, with energies less than 20 
meV (160 cm~'), along the [€00], [E€é], and [EE0] symmetry direc- 
tions have been determined by coherent-inelastic-neutron-scattering 
experiments. Light scattering measurements were used to determine 
the Raman-active zone-center vibrations, while infrared spectra 
showed both fundamental and combination bands. The rigid-ion 
lattice-dynamics model of O'Leary and Wheeler was fit to the 
available experimental data, and gave a reasonably good representa- 
tion of the lattice dynamics. The model was then used to calculate 
the phonon density of states for Cs2SiFs. Phonon structure present in 
the luminescence spectra of MnF¢/sup -2/ in CseSiFs has been 
compared with the Cs,SiFs phonon-density-of-states calculation. Se- 
lection rules have been used to assign the low-energy vibronic 
structure to high-symmetry critical points in the Brillouin zone of 
Cs,SiFe. 


30932 Perlite—cement lightened solutions that solidify at low- 
ered temperatures. Klyusov, A.A.; Kulyavtsev, V.A.; Lepnev, E.N.; 
Medvedskii, R.I. Gazov. Prom-st.; No. 3, 40-43(Mar 1978). (In Rus- 
sian). 

New ingredients based on completed research were devel- 
oped for lightened (p = 1.46 - 1.61 g/cm®*) perlite—cement solutions 
that differ from previously known perlite—cement solutions not only 
in the absence of clay but also in the capacity to solidify at lowered 
temperatures, lower permeability, water yield, and solution thermal 
conductivity (stone) in comparison to known lightened solutions (gel 
cement and cement-chalk). 4 references, | figure, 1 table. 


30933 Kinetics of graphitization in glassy carbon, Saxena, R.R.; 
Bragg, R.H. (Univ. of California, Berkeley). Carbon; 16: No. 5, 373- 
376(1978). 
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The kinetics of graphitization has been studied using structure 
parameters doo2, L/sub c/ and L/sub a/ derived from wide angle x- 
ray diffraction measurements. For Glassy Carbon (GX) isochronally 
(2 hr each) heat treated in the temperature range 1000 to 2800°C, the 
behavior of these parameters can be studied in three separate re- 
gions: (1) For heat treatment temperature (HTT) < 1500°C GC 
undergoes dehydrogenation, (2) For 1500°C < HTT < 2300°C the 
main process is stress relief, (3) For HTT > 2300°C graphitization 
takes place. The activation energy for graphitization in the third 
region has been determined to be 215 +- kcal/mole using the 
superposition technique. 


30934 Conductivity and phase transitions in a solid electrolyte 
RbAgiI;. Borovkov, V.S.; Ivanov-Shitz, A.K. (Inst. of Electrochem- 
istry, Moscow, USSR). Electrochim. Acta; 22: No. 7, 713-716(Jul 
1977). 


The electrical conductivity of the solid electrolyte RbAg«Is 
was investigated in the vicinity of phase transitions taking place at 
temperatures T; = 121.8°K and Tz = 209°K. Measurements were 
carried out both on single crystals and on polycrystalline specimens. 
The transition at T: was found to be extended over a certain 
temperature range, and hysteresis was observed. In the case of the 
transition at T2, a conductivity jump was observed in single-crystal 
specimens. The results obtained are discussed terms of a theoretical 
model suggested for describing the transition of solid electrolytes 
into the superionic state. 6 figures. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 29244, 30038, 30216, 30228 


30935 Aspects of the corrosion of nuclear graphites for HTR 
applications, Palma, J.E.M.; Trowse, F.W.; Lewis, H.G.; Lind, R. pp 
371-376 of Fourth London international conference on carbon and 
graphite. Papers read at the conference held in Imperial College, 
London, 23-27 September, 1974, with the discussion that followed. 
London; Society of Chemical Industry (1976). 

From 4. London international carbon and graphite confer- 
ence; London, UK (23 Sep 1974). 

The reactivity of some production nuclear graphites towards 
various He/H2/CO/H2O mixtures has been studied at temperature of 
825° and 900°C in a recirculating system at 1.8 atmospheres pressure. 
The wide variation of results obtained for different graphites under 
the same exposure conditions cannot be explained in terms of impuri- 
ty contents. An alternative postulate that the variability in reactivity 
values is due to the diffusional effects determined by the pore 
structure of the graphites is supported by the results of experiments 
in gas mixtures of different compositions and pressures. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 30922 


30936 Influence of growth defects on the electrical properties of 
radiation-doped silicon, Gres’kov, I.M.; Smirnov, B.V.; Solov‘ev, 
S.P.; Stuk, A.A.; Kharchenko, V.A. (L. Ya. Karpov Physicochemi- 
cal Scientific-Research Institute, Moscow). Sov. Phys. - Semicond. 
(Engl. Transl.); 12: No. 10, 1118-1120(Oct 1978). 

An investigation was made of the influence of nondislocation 
growth defects on the electrical properties of radiation-doped sili- 
con. These defects altered the degree of homogeneity of the distribu- 
tion of phosphorus produced by the nuclear _ reaction 
5°Si(n,y)*"Si(B~/2.6h)*'P complexes formed by these defects with 
heavy impurity atoms (Cu, Au, etc.) acted as effective recombination 
centers. It was concluded that the growth defects became activated 
by the interaction with radiation defects. 


30937 Mechanism of radiation defect formation associated with 
electron transitions in doped semiconductors. Karpov, V.G.; Klinger, 
M.I. (A. F. loffe Physicotechnical Institute, Academy of Sciences of 
the USSR, Leningrad). Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 
10, 1122-1128(Oct 1978). 

A theoretical analysis is made of the effective mechanism of 
radiation defect formation (formation of separated Frenkel pairs) 
near substitutional impurities with a positively charged core in a 
covalent crystal. The principal factors are the suddenness” of the 
decisive electron transition (ionization of a deep shell of an atom of 
the host substance) and the relatively long lifetime of the relevant 
charge state of the host-lattice ion involved. A brief discussion is 
given of the relative efficiencies of these and other defect formation 
mechanisms in a semiconductor crystal, and of further manifestations 
of the investigated mechanism. A comparison is made with some 
experimental results. 


30938 Formation of donor—acceptor pairs in gallium arsenide by 
low-temperature gamma irradiation. Vitovskii, N.A.; Emel’yanenko, 
O.V.; Lagunova, T.S.; Mashovets, T.V.; Mustafakulov, D. (A. F. 
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loffe Physicotechnical Institute, Academy of Sciences of the USSR, 
Leningrad). Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 10, 1176- 
1179(Oct 1978). 

An investigation was made of the formation of structure 
defects in epitaxial n-type gallium arsenide films bombarded with 
®°Co gamma rays at 4.2 and 77° K. This treatment generated donor 
and acceptor centers at equal rates and the spatial separation be- 
tween them was not random: the average distance between the 
components of a pair was considerably less than the average distance 
between pairs. The results could be explained by postulating forma- 
tion of Frenkel pairs with an interstitial atom acting as a donor and a 
vacancy as an acceptor in one sublattice and vice versa in the other 
sublattice. 


30939 Formation of defects on the surface of silicon carbide by 
bombardment with argon ions of 5—100 eV energy. Titov, L.A.; 
Zyryanov, G.K.; Burkhanov, A.G. (A. A. Zhdanov State Universi- 
ty, Leningrad). Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 10, 
1233-1234(Oct 1978). 

A low-energy electron-diffraction study was made of the 
defects formed on the (0001) surface of SiC(6H) by bombardment 
with argon ions of 5—100 eV energy. The bombarding ions arrived 
at an angle of 70° to the surface and the maximum radiation dose was 
10'* ion/cm?. The charge and localization of the defects varied with 
the energy of the argon ions but the nature of the defects was not 
identified. (AIP) 


30940 Optical breakdown at 10.6 . wavelength near the boundary 
of a plasma layer in argon. Vas’kovskii, Y.M.; Vorob’eva, N.N.; 
Gordeeva, I.A.; Orlov, V.K.; Rovinskii, R.E. Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 9, 1112-1115(Sep 1978). 

An experimental study was made of the interaction of pulsed 
laser radiation at 10.6 » wavelength with a plasma layer in argon. 
The plasma parameters were determined spectroscopically. In the 
unperturbed state its temperature was 1.4 x 10* °K, its electron 
density 3 x 10’? cm~%, and its pressure 3 atm. It was established that 
under the influence of the laser radiation an observable plasma 
perturbation takes place at power densities exceeding 5 x 10° W/cm? 
At power densities ~ 107 W/cm? there appears a heated zone whose 
geometry is determined by the beam caustic and the absorption 
coefficient of the plasma. At higher power densities breakdown 
occurs in the cold gas near the plasma boundary. The breakdown 
pattern is similar to that observed in the interaction of radiation with 
a solid target. 


CHEMISTRY 


REFER ALSO TO CITATION(S) 31024, 31381 


30941 (IS—4620) Computerized techniques for digital filtering 
and spectral decomposition with applications to nuclear magnetic 
resonance. Murphy, P.D.; Gerstein, B.C. (Ames Lab., IA (USA)). 
Feb 1979. Contract W-7405-ENG-82. 89p. Dep. NTIS, PC A05/MF 
AOl. 

A report is presented which describes a digital filtering tech- 
nique using both a bandpass filter and an exponential filter. The 
properties of Lorentzian and Gaussian lineshapes are discussed. A 
procedure for decomposing NMR absorption spectra with overlap- 
ping lines into Lorentzian and Gaussian components is also de- 
scribed. Finally, two FORTRAN computer programs which imple- 
ment concepts developed in this report are presented. 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 28737, 28740, 28817, 29315 


30942 (BNL—25206) Surface analysis techniques and their use 
in pollution detection and measurement. Varma, M.N.; Baum, J.W. 
(Brookhaven National Lab., Upton, NY (USA)). Nov 1978. Contract 
EY-76-C-02-0016. 27p. (CONF-781150—3). Dep. NTIS, PC A03/ 
MF AOl1. 

From Symposium on assessing the industrial hygiene monitor- 
ing needs for the coal conversion and oil shale industries; Upton, 
NY, USA (5 Nov 1978). 

Surface analysis techniques such as Auger electron spectros- 
copy (AES), electron spectroscopy for chemical analysis (ESCA), 
secondary ion mass spectrometry (SIMS), and ion scattering spec- 
trometry (ISS) are reviewed. The advantages and limitations of these 
methods are compared with bulk analysis techniques such as x-ray 
fluorescence spectroscopy, atomic absorption and emission spectros- 
copy, gas chromatography, and neutron activation analysis. Results 
otained using ESCA, AES, SIMS, ISS, and x-ray fluorescence 
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analysis from automobile exhaust, laboratory-prepared samples, 
clean air, and biological samples are discussed. Possible future areas 
of research using surface techniques are discussed. 16 figures, 1 table. 


30943 Phenols as chemical fossils in coals. Bimer, J. (Polish 
Academy of Sciences, Warsaw, Poland); Given, P.H.; Raj, S. ACS 
Symp. Ser.; No. 71, 86-99(1978). (CONF-770814—P4). 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

It is generally considered that vitrinite, the principal maceral 
in most coals, represents coalified, partly decayed wood. Hence 
lignin should be one of the important precursors to the vitrinites in 
coals. Accordingly, it would be interesting to know whether any 
chemical fossils related to lignin could be found in coals. The 
purpose of this paper is to report what we believe to be a successful 
search for such fossils. The experimental approach exploited a degra- 
dation reaction developed in a study of soil humic acids by Burges et 
al. This reaction involves a reductive degradation with sodium 
amalgam and hot water. Thin layer chromatography of the ether 
soluble part of the product (yield, about 20%) showed the presence 
of a number of phenols and phenolic acids, most of whose structures 
bore obvious relationships to known microbial and chemical degra- 
dation products of lignin but some to the A ring of flavonoids. 
Humic acids can be extracted from peats and lignites but not from 
bituminous coals. However, oxidation of bituminous coals with 
aqueous performic acid generates in high yield (80 to 110% by 
weight) materials that closely resemble humic acids. The Burges 
reductive degradation was applied to humic acids extracted from 
some peats and lignites, and produced by oxidation of a number of 
bituminous coals. A number of identifications of products were made 
originally by gas chromatography with co-injection of standards. In 
this preliminary publication the experimental procedures are de- 
scribed and a sufficient selection of the data are given to show what 
was found by co-injection and later confirmed by mass spectrom- 
etry. 


30944 Trends and prospects in scanning electron microscopy. 
Hayes, T.L. (Univ. of California, Berkeley). J. Microsc. (Oxford); 
100: 133-142(Mar 1974). 

Scanning electron microscopy is developing toward increased 
analytic capabilities such as characteristic x-ray analysis as a routine 
adjunct to the topographic image. At the same time improved 
instrumentation will make higher resolution possible for both ul- 
trathin and bulk specimens. Some of the newer techniques for 
specimen preparation are also noted. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


REFER ALSO TO CITATION(S) 28830, 28831, 29331, 29343, 
29353, 29501, 30966, 31359 


30945 (CONF-760436—P2, pp III.31-III.46) Application of Cf 
for the quantitative measurement of nuclear reactor fuel materials. 
Bramblett, R.L.; Preskitt, C.A. (IRT Corp., San Diego, CA). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Sensitive and rapid measurements of the quantity and geomet- 
ric distribution of nuclear reactor fuel materials can be made using 
neutrons from californium. The neutron-induced fission rate in these 
materials may be measured by detection of either prompt radiations 
from fission or delayed radiations from radioactive fission products. 
A number of californium-based instruments are presently in use by 
the nuclear industry for purposes of process control, quality control, 
nuclear materials safeguards, and environment! assessment. An 
Automated Fuel Rod Scanner (AFRS) is used for high-speed mea- 
surement of the uniformity of loading and total fissile content of 
reactor fuel rods. The fuel rods are moved first through an irradiator 
containing about 1 mg of californium, and subsequently through 
high-efficiency detectors for the measurement of fission-product 
gamma-rays. Multiple detectors on each of two irradiation channels 
are used to reduce the californium source strength requirement. The 
fuel loading of each 15-mm-long pellet is tested to +-10% on 100% 
of the plant throughput. By summing the response over length, the 
total fissile material content of the fuel rod is measured to better than 
0.5%. An on-line computer for data processing allows the instrument 
to measure about 150 rods per hour with a single operator. The same 
activation concept is used with a 25-ug californium source in a Small 
Sample Assay System (SSAS) which measures the fissile content of 
fuel pellet sized samples with a precision of 0.5%. 


30946 (CONF-760436—P2, pp III.47-III.70) Fast control of ura- 
nium enrichment in nuclear fuel rods. Hayet, L.R. (Centre d'Etudes 
Nucleaires, Fontenay-aux-Roses, France); Pillet, C. 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 
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A fast and nondestructive method to determine the uranium 
enrichment homogeneity in nuclear fuel elements was developed at 
Fontenay-aux-Roses during 1974. The method was based on urani- 
um-235 activation by thermal or epithermal neutrons (energy lower 
than 1 MeV) and counting the delayed gamma emitted by the fission 
products. The machine consists mainly of a constant speed conveyor 
which carries the fuel rods successively through an irradiation 
chamber containing two 300-yg californium-252 sources and a 2 7 
detection system using a Nal [T]) annular scintillator 1-in.-thick, 1-1/ 
2-in.-high, and 4-in.-ID and three photomultipliers. The associated 
electronic equipment includes a computer which converts the counts 
into uranium-235 percentage and a tape printer. Countings were 
made at regular time intervals set from 0.1 to 9.9 sec. Counting rates 
greater than 300,000 counts/sec were obtained with fuel rod speeds 
ranging from 0.5 to 6 m/min. With these conditions variations as low 
as 0.5% in the uranium-235 content or 5% in the uranium enrich- 
ment could be discriminated. The first device started operation in 
July 1975. It is now used for process control of light water reactor 
fuel elements manufactured at Saclay. 


30947 (CONF-760436—P2, pp III.71-III.78) Determination of 
the U-235 content in enriched samples by the fission track registration 
technique. Mafra, O.Y. (Sao Paulo Univ., Brazil); Cesar, M.F.; Ger- 
aldo, L.P.; Renner, C. 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


This paper deals with the investigation of the determination 
of 7*5U content in enriched samples employing a method based on 
solid state track detectors. The technique developed here is based on 
the principle that only 7*°U is fissionable by thermal neutrons, so 
that the number of fissions occurring in a uranium sample of known 
concentration is proportional to the **°U amount. Several uranium 
solutions (with concentrations from 1 mg/ml to 20 mg/ml) in dilute 
nitric acid were irradiated with the thermalized neutrons of a *?Cf 
source (thermal flux 2.0 x 10®n/cm?/sec). Makrofol strips immersed 
in these solutions were used as detectors. Uranium solutions were 
used to avoid the non-uniformity of solid uranium samples and the 
difficulties associated with the preparation of thin uranium targets. 
After irradiation, the Makrofol strips were rinsed with water and 
etched in KOH(35%) at 60°C for 20 minutes. The track density was 
then measured automatically in a discharge chamber. Several irradia- 
tions were carried out using natural uranium solutions with different 
concentrations to check the self-absorption corrections and the re- 
producibility of the method. The data obtained were treated statisti- 
cally in order to estimate the reliability of the straight line obtained. 
No self-absorption effects were observed for the uranium concentra- 
tions used and the reproducibility of the irradiations were around 
1%. Samples of several 7°°U enrichments (maximum 19.98%) were 
irradiated to establish a calibration curve. The enrichment can be 
determined with a total error of 3% in the interval analyzed after 
corrections are made for the fast fissions of *°*U. 


30948 (CONF-760436—P2, pp IV.45-IV.55) Some uses of cali- 
fornium-252 in teaching radiochemistry. Bowen, H.J.M. (Univ. of 
Reading, Eng.). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Twelve pg **Cf have been used to construct a neutron 
source yielding a uniform flux of about 10 neutrons cm~*s~! over a 
volume of 75 cm*, at a cost of about Pound 40. This source has been 
used to introduce undergraduate students to practical work on 
neutron activation analysis and to hot-atom chemistry. 


30949 (CONF-760436—P2, pp IV.57-IV.67) *5*Cf applications 
at the Engineering Faculty, Rome. Cesareo, R.; Frazzoli, F.V.; Man- 
cini, C.; Sciuti, S.; Storelli, L. (Univ. of Rome, Italy). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


At the Nuclear Physics Laboratory ***Cf sources are em- 
ployed in different fields of applications. A source of 1 yg of *5?Cf is 
used for non-destructive analysis of ancient Roman and Greek silver 
coins. Besides coins in pure silver, other coins, called suberatae, were 
also struck which were made of silver-plated copper blanks. The 
method employed is based on the different neutron absorption of 
copper and silver. The equipment is easily transportable in museums 
and allows a suberate coin to be identified with measuring times of 
10 seconds. A **Cf source of 100 yg is employed by activation 
analysis. The system was used for the determination of vanadium in 
fuel oils. Trace elements in aqueous solutions were also studied by 
the same activation analysis system, and the minimum detectable 
limit improved by using a simple pre-enrichment ion-exchange resin 
system. Finally a neutron radiography device has been assembled. It 
employs a 100-ug *°*Cf source and an image intensifier coupled to 
an ESICON tube in a high sensitivity TV system. 
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30950 (CONF-760436—P2, pp IV.69-IV.80) Analysis of coins 
by neutron activation using californium-252: application to numismatic 
studies. Barrandon, J.N. (CNRS, Orleans, France). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


The utilization of ***Cf makes possible a determination which 
is representative of the composition of coins and indicates exactly 
and rapidly the principal constituent elements of coins, in particular 
gold, silver, and copper. Results obtained with coins of the time of 
Constantine have made it possible to study monetary devaluations in 
the Roman Empire for the period 313 to 340 A.D. 


30951 (CONF-760436—P2, pp IV.93-IV.109) University use of 
a 1.5 mg Cf-252 irradiator. Cogburn, C.O.; Rowe, G.H. III; Van 
Horn, J.T. (Univ. of Arkansas, Fayetteville). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


The californium-252 irradiation facility, which is briefly de- 
scribed, was designed and constructed as a student project. The 
object was to provide a low-cost, safe, and versatile source of 
neutrons. The water-filled tank with composite shield provides for 
variable spacing of sources, and contains a pneumatic sample system 
(rabbit), a beam-port, a loop for sample irradiation at different flux 
levels while under flow conditions, and other features. The irradia- 
tor is used routinely for isotope production and activation analysis 
experiments in nuclear engineering courses. A thermal flux of over 3 
x 107 n/cm?-sec is adequate for a wide range of experiments. The 
facility is also invaluable for M.S. thesis research projects. Some of 
these are described. 


30952 (CONF-760436—P2, pp VI.1-VI.17) Some applications of 
252Cf neutron and fragment sources in technology. Buczko, M.; Csikai, 
J.; Daroczy, S. (Kossuth Univ., Debrecen, Hungary). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


In order to estimate the induced activity and the effect of 
interfering reactions in activation analysis, the thermal, epithermal 
and fast neutron flux distributions have been determined for a **Cf 
point source in water. Results were compared with theoretical 
calculations. On the bases of the cross sections for unmoderated 
neutrons, the sensitivity of activation analysis based on Nal(T1) and 
Ge(Li) detectors was calculated for 16 elements. An on-stream 
method was developed for the determination of impurities in crude 
oil. For vanadium a sensitivity of 10 ppM was achieved for 1 hour 
measuring time. An absolute method was used for the determination 
of Mn contents in Al alloys by thermal neutron activation. The 
sensitivities and accuracies obtained show that it is possible to 
produce AIMn standards with a relative accuracy of 5% in the 50 to 
5 x 10* ppM concentration interval. The Ti, Mn, and Fe contents in 
bauxites of different origin have been determined with moderated 
and unmoderated neutrons from a *5*Cf source. The sensitivity and 
accuracy were compared with the results from other methods. A 
°52Cf fragment source has been used for the study of the detection 
characteristics of jumping spark counters. 


30953 (CONF-760436—P2, pp VI.19-VI.29) Analysis of cement 
raw mix by californium-252 neutron capture gamma-ray spectroscopy. 
Damkjaer, A. (Technical Univ. of Denmark, Lyngby). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Neutron capture gamma-ray spectroscopy is a promising tool 
for the composition analysis of cement raw mix. The properties of 
the final cement are mainly determined by the raw-mix content of 
the four major components CaCQs, SiOz, AleOs, and Fe2QOs, all of 
which exhibit prominent peaks in the capture gamma-ray spectrum. 
The present investigation concerns the analysis of cement raw-mix 
with a weak californium-252 neutron source under optimum condi- 
tions. Cement raw mixes of different composition are analyzed and 
the sensitivity and the precision are determined. The analyzing 
system consists of a 2.5-ug californium-252 neutron source around 
which the raw mix sample is placed. The resulting capture gamma- 
rays are detected by a large Ge(Li) detector positioned at the sample 
surface. The short distance between the source and the detector 
results in a large detection efficiency for capture-gamma-rays. How- 
ever, this is achieved at the expense of a high gamma background 
and an increased fast-neutron dose rate at the detector. This dose 
rate has been measured and the limits of fast-neutron damage to the 
detector is discussed together with detector shielding and pile-up 
problems. On the basis of the measurements, the necessary source 
strength for capture gamma-ray analysis of cement raw mix is 
estimated. 
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30954 Fae 760436—P2, pp VI.31-VI.41) Neutron capture 
gamma ra for analysis of sulfur. Profio, A.E.; Cheng, 
D.K. (Univ. a California, Santa Barbara). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Neutron capture gamma-ray spectrometry has been devel- 
oped for analysis of sulfa ur in fuel oil and crude petroleum. The 
neutron source was 0.2 yg or less of **Cf. The detector for the 5.42- 
MeV sulfur capture gamma ray was a 7.6-cm-diam by 7.6-cm-thick 
Nal(TI) scintillation counter. Optimum source-detector spacing in oil 
was 18 cm. A novel anti-coincidence time-gating method was ap- 
plied to reduce prompt fission gamma-ray background. Accuracy of 
concentration measurement, in a 5-liter sample containing 4% sulfur, 
is 0.1% for a countimg time of 2000 seconds. 


30955 (CONF-760436—P2, pp VI.43-VI.56) Analysis of coal 
streams with californium-252. Worster, B.W. (FMC Corp., Santa 
Clara, CA). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


The sulfur, ash, water, and energy content of coal are increas- 
ingly important parameters to various coal users because of their 
tionship to air pollution, energy conservation, and to the proper 
onion of coal-burning plants. For example, ash accumulation is 
critical in electric power plants and suppliers of coal operate under 
contracts specifying maximum ash and sulfur content of their prod- 
uct. Conventional analysis of streams of coal on the order of 100 to 
2000 tons/hour have relief on elaborate mechanical sampling mecha- 
nisms to take primary, secondary, and tertiary cuts from the coal 
stream with pulverizing stages between cuts to reduce it down to a 
fine powder which is analyzed off-line with wet chemical methods. 
(X-ray backscatter techniques have been applied to small coal 
streams for ash analysis.) This technique is too slow for process 
control in coal cleaning and blending operations, and is unreliable 
because of the highly heterogeneous nature of coal as it comes from 
the mine. Analysis of the entire stream of coal for the parameters of 
interest appears to be feasible only by analyzing the prompt gamma 
rays produced by capture of thermal neutrons diffusing through the 
coal. At FMC Corporation, we are performing extensive tests of the 
analysis of coal on-line for its important parameters using a califor- 
nium-252 neutron source. In this paper we report the progress of our 
tests and the outlook for commercial industrial application of the 
method. 


30956 (CONF-760436—P2, pp VI.57-V1.86) Analysis of geologi- 
cal material and especially ores by means of a *?Cf source. Barran- 
don, J.N. (CNRS, Orleans, France); Borderie, B.; Melky, S.; Halfon, 
J.; Marce, A. 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Tests were made on the possibilities for analysis by **Cf 
activation in the earth sciences and mining research. The results 
obtained show that while *5*Cf activation can only resolve certain 
very specific geochemical research problems, it does allow the exact 
and rapid determination of numerous elements whose ores are of 
great economic importance such as fluorine, titanium, vanadium, 
manganese, copper, antimony, barium, and tungsten. The utilization 
of activation analysis methods in the earth sciences is not a recent 
phenomenon. It has generally been limited to the analysis of traces in 
relatively small volumes by means of irradiation in nuclear reactors. 
Traditional neutron sources were little used and were not very 
applicable. The development of *°?Cf isotopic sources emitting more 
intense neutron fluxes make it possible to consider carrying out more 
sensitive determinations without making use of a nuclear reactor. In 
addition, this technique can be adapted for in situ analysis in mines 
and mine borings. Our work which is centered upon the possibilities 
of instrumental laboratory analyses of geological materials through 
*52Cf activation is oriented in two principal directions: the study of 
the experimental sensitivities of the various elements in different 
rocks with the usual compositions; and the study of the possibilities 
for routine ore analyses. 


30957 (CONF-760436—P2, pp VI.87-VI.96) Use of a *?Cf 
source in the noble metals industry. Blondiaux, G. (CNRS, Orleans, 
France); Breban, P.; Debrun, J.L.; Michel, S.; Devaux, M. 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Four **Cf sources of 135 yg each were used to study the 
analysis of noble metals in industrial samples such as mattes, ce- 
ments, slags, and catalysts. Silver was determined at the 20,000 ppM 
level with a precision of 2 to 3%, Au at the 40 to 80 ppM level with 
a precision of 2 to 6% and Ir at the 400 ppM level with a precision of 
0.3%. All measurements were performed by non-destructive y-ray 
spectrometry after radiation. 


ERA VOL. 4, NO. 11 


30958 (CONF-760436—P2, pp VI.97-VI.106) Utilizations of a 
neutron source at a chemical industry's applied research centre. Verot, 
J.L. (Produits Chimiques Ugine Kuhlmann, Levallois, France). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Since July 1973, a ***Cf source has been used at the Levallois 
Applied Research Centre for analytical purposes. The Laboratory 
has been equipped with: (a) an irradiation facility for measurements 
on discrete solid samples as well as on liquids flowing through a 
loop; and (b) a fast sequential system allowing the determination of 
short half-lived radioelements. This facility is described in the pres- 
ent paper. Current applications include the following determinations: 
uranium in steriles and ore processing solutions (detection limit 50 
ppM of natural uranium); fluorine in various organic or inorganic 
matrices (from 1 to 10%); aluminium, macroscopic quantities, in 
various matrices (from 1 to 10%); sodium; vanadium; hafnium in 
tracer quantities; tin, macroscopic quantities, in organic compounds; 
and antimony (macro), chlorine, bromine in various matrices. All 
these applications are performed as analytical services for the benefit 
of the various branches of the Levallois Applied Research Centre. 


30959 (CONF-760436—P2, pp VI.107-VI.118) Analysis of im- 
purities in steel by activation with a ***Cf source. Breban, P. (CNRS, 
Orleans, France); Barrandon, J.N.; Debrun, J.L.; Vialatte, B. 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Unalloyed steel samples were analyzed by neutron activation 
with a *°*Cf source. Al and Mn were determined simultaneously and 
non-destructively; the detection limits are 30 ppM and 10 ppM, 
respectively. It was demonstrated that As, Cr, Co, Cu, Mo, Sb, and 
W could also be analyzed simultaneously and non-destructively after 
a longer irradiation period; detections limits are respectively 1 ppM, 
200 ppM, 20 ppM, 7 ppM, 40 ppM, | ppM, and | ppM, under our 
experimental conditions. 


30960 (CONF-760436—P2, pp VI.127-V1.139) Feasibility and 
market potential of protein determination of wheat using californium- 
252. Roberts, T.C. Jr. (Black and Veatch Consulting Engineers, 
Kansas City, MO); Eckhoff, N.D.; Clack, R.W.; Roberts, T.C. Sr. 
1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


To evaluate the feasibility of protein determination by capture 
gamma-ray analysis using californium-252 neutrons, an in-situ pro- 
tein analysis system for use by grain handlers has been examined. 
Three 227 kilogram (approximately) lots of wheat were used to 
determine the amount of nitrogen present. Protein analyses by the 
Kjeldahl method were obtained from samples taken before and after 
the capture gamma-ray analyses. The 5.267-MeV gamma-ray was 
selected for use in this study as a compromise between efficiency and 
interference from other elements. The associated counting equip- 
ment was a multichannel analyzer with pulse shaping electronic and 
analysis computing equipment. A linear regression program was 
used to compare the regions of interest to the Kjeldahl protein 
averages. The counts composing each peak were summed and nor- 
malized using the total count of the hydrogen peak. The normalized 
nitrogen percentages indicate a significant correlation between the 
spectral regions and the Kjeldahl analyses. To a first approximation, 
the value of wheat is the wheat protein. At the present time, protein 
testing of wheat is destructive, cumbersome, and time-consuming as 
compared to the potential for capture gamma-ray analysis testing. 
Assuming that such a protein analysis unit can analyze 42 tonne of 
wheat per hour, over 120 units would be needed to monitor one-half 
the U.S. annual wheat production. A 0.5% improvement in proces- 
sor realizations and grain throughput value of $167.00 per tonne will 
result in a projected savings of $150,000 per year per unit. 


30961 (EPRI-FP—989(Vol.7)) Nuclear assay of coal. Volume 7. 
Coal rheology and its impact on nuclear assay. Final report. Hogg, R.; 
Luckie, P.; Gozani, T. (Kennedy Van Saun Corp., Danville, PA 
(USA); Science Applications, Inc., Palo Alto, CA (USA)). Jan 1979. 
36p. EPRI, Palo Alto, CA. 

A number of possible techniques for introducing coal to a 
continuous on-line nuclear analysis of coal (CONAC) system have 
been evaluated, including flow methods and nonflow methods. A 
modified flat-belt feeder system was recommended. The success of 
such a coal-presentation technique would rely on proper entry to the 
feed hopper, shape of the withdrawal opening from the feed hopper, 
and a slow belt speed to minimize demixing. 


30962 (ORNL/TM—6569) Statistical precision of delayed-neu- 
tron nondestructive assay techniques. Bayne, C.K.; McNeany, S.R. 
(Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 33p. Dep. NTIS, PC A03/MF AO1. 
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A theoretical analysis of the statistical precision of delayed- 
neutron nondestructive assay instruments is presented. Such instru- 
ments measure the fissile content of nuclear fuel samples by neutron 
irradiation and delayed-neutron detection. The precision of these 
techniques is limited by the statistical nature of the nuclear decay 
process, but the precision can be optimized by proper selection of 
system operating parameters. Our method is a three-part analysis. 
We first present differential—difference equations describing the 
fundamental physics of the measurements. We then derive and 
present complete analytical solutions to these equations. Final equa- 
tions governing the expected number and variance of delayed- 
neutron counts were computer programmed to calculate the relative 
Statistical precision of specific system operating parameters. Our 
results show that Poisson statistics do not govern the number of 
counts accumulated in multiple irradiation-count cycles and that, in 
general, maximum count precision does not correspond with maxi- 
mum count as first expected. Covariance between the counts of 
individual cycles must be considered in determining the optimum 
number of irradiation-count cycles and the optimum irradiation-to- 
count time ratio. For the assay system in use at ORNL, covariance 
effects are small, but for systems with short irradiation-to-count 
transition times, covariance effects force the optimum number of 
irradiation-count cycles to be half those giving maximum count. We 
conclude that the equations governing the expected value and vari- 
ance of delayed-neutron counts have been derived in closed form. 
These have been computerized and can be used to select optimum 
operating parameters for delayed-neutron assay devices. 


30963 (ORNL/TM—6697) Analysis of a nuclear backscattering 
and reaction data by the method of convolution integrals. Lewis, M.B. 
(Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 39p. Dep. NTIS, PC A03/MF AO1. 

A quantitative description of nuclear backscattering and reac- 
tion processes is made. Various formulas pertinent to nuclear mi- 
croanalysis are assembled in a manner useful for experimental appli- 
cation. Convolution integrals relating profiles of atoms in a metal 
substrate to the nuclear reaction spectra obtained in the laboratory 
are described and computed. Energy straggling and multiple scatter- 
ing are explicitly included and shown to be important. Examples of 
the application of the method to simple backscattering, oxide films, 
and implanted gas are discussed. 7 figures, 1 table. 


30964 Comparison of thermal and epithermal neutron activation 
for the measurement of selenium in vegetation. Gladney, E.S.; Owens, 
J.W.; Marple, M.L.; Dreesen, D.R. (Los Alamos Scientific Lab., 
NM). Anal. Lett.; A11: No. 12, 1001-1008(1978). 

Selenium concentrations in vegetation measured by two 
methods of activation analysis are compared. Detection limits of 1 
ppM and 20 ppB have been achieved from epithermal and thermal 
neutron activation, respectively. 


30965 Evaluation of some procedures relevant to the determina- 
tion of trace elemental components in biological materials by destruc- 
tive neutron activation analysis. Berry, D.L. Ames, IA; Iowa State 
University (1978). 226p. University Microfilms Order No. 79-00,170. 

Thesis (Ph. D.). 

Several acid/oxidant "wet ashing’ systems were evaluated 
for inclusion in a DNAA procedure. A vessel for the controlled 
destruction of biological materials was designed and evaluated in 
conjunction with a sulfuric acid/hydrogen peroxide (90%) ashing 
medium. The ashing system effectively destroyed the matrices of 
bovine liver and blood without the loss of trace elemental compo- 
nents. The bromide, chloride and acetate forms of the ion exchanger 
AG2-X8 were investigated with respect to concentrating analyte 
ionic species and removing interfering radionuclides. The bromide 
form was most effective both for concentrating analyte species and 
removing interferences. A complete DNAA procedure was pro- 
posed and evaluated for the analysis of standard bovine liver and 
blood samples. The DNAA system was effective for the determina- 
tion of As, Cu, Fe, Hg, Mo, Rb, Sb, Se, and Zn without yield 
determinations and with a minimum turn-around time of approxi- 
mately 3 days. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 28832, 31026 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 29393, 30949 


30966 (COO—3126-38) Nuclear and radiochemical techniques in 
chemical analysis. Progress report, August 1, 1977—July 31, 1978. 
Finston, H.L.; Williams, E.T. (Brooklyn Coll., NY (USA). Dept. of 
Chemistry). Jul 1978. Contract EY-76-S-02-3126. 32p. Dep. NTIS, 
PC A03/MF AOl. 


CHEMISTRY 3207 


The study of neutron-absorption cross sections of reactor- 
produced radionuclides has been completed, and results are reported 
for ?*Na, '°I, Ce, ®*Y, '**Re, Ta, **Mn, and *Zr. The results 
for ?*Na indicate the existence of a resonance in the thermal region 
which could explain the discrepancies in the published values for the 
thermal cross section. The results of air-sampling experiments are 
described as is the proton-induced x-ray emission system developed 
at Brooklyn College. Work on sample preparation and applications 
of the PIXE technique are given. Progress on a nuclear method to 
determine fluorine-containing gaseous compounds is reported. Work 
on solvent extraction with propylene carbonate and experiments 
involving an acid-base hypothesis are descri 


30967 (RFP-Trans—271) New method for determination of 
strontium-90 in urine. Testa, C.; Santori, G. Translated from Energ. 
Nucl. (Milan); 17: No. 5, 320-324(1970). 9p. (CONF-690929— 
14(Trans)). Dep. NTIS, PC A02/MF AO1. 

From 15. national congress of the italian association for health 
physics and protection against radiation; Cagliari, Italy (29 Sep 
1969). 


During experiments on the application of inverse-phase parti- 
tion chromatography in the field oF radiotoxicological analysis, a 
new method was developed for determining strontium-90 in urine. 
The analysis is based on batchwise extraction of yttrium-90 by means 
of the liquid cationic ion exchanger di(d-ethylhexyl) orthophos- 
phoric acid (HDEHP) supported on powdered Microthene-710 (mi- 
croporous polyethylene). 5 mg natural strontium and yttrium, 25 ml 
conc. HNOs and 5 ml H2O: are added to 500 ml urine and the pH is 
adjusted to 0.5. The urine is stirred for 20 minutes by a magnetic 
stirrer with 5 g Microthene (50-100 mesh) supporting 5 ml 50% 
HDEHP in toluene. The suspension is transferred to a chromatogra- 
phic column and washed rapidly with 0.3 M HNOs. The yttrium is 
concentrated to 10 ml and yttrium oxalate is precipitated. The beta 
emission is then recorded in a low-background counter. The initial 
strontium-90 activity can be calculated from the yttrium-90 decay. 
The final yield was 92 +- 8% with a sensitivity limit of 5 pCi/liter. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 28846, 28847, 29188, 29353, 
29354, 31414 


30968 (CONF-781063—5) Spectroelectrochemistry in melts: ap- 
plications to molten chloroaluminates. Mamantov, G.; Norvell, V.E.; 
Klatt, L. (Tennessee Univ., Knoxville (USA). Dept. of Chemistry; 
Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 10p. Dep. NTIS, PC A02/MF AO]. 

From 2. symposium on molten salts; Pittsburgh, PA, USA (15 
Oct 1978). 

Spectroelectrochemistry is an effective approach to studies of 
redox chemistry in solutions. uv-visible spectroelectrochemical stud- 
ies in molten chloroaluminates (AlCl;s—NaCl mixtures) were initiat- 
ed using a silicon vidicon rapid-scan spectrometer. Electrodes made 
from glassy carbon foam and metal grids are used in optically 
transparent thin layer cells. The solute species of interest are the 
oxidation products of sulfur and some of the Group IVB—VIB 
transition metal ions. The apparatus and the initial results are de- 
scribed. 


30969 (RHO-LD—S0) Analysis of sodium at high concentrations 
by atomic absorption spectroscopy. King, A.D. (Atomics Internation- 
al Div., Richland, WA (USA). Rockwell Hanford Operations). Apr 
1978. Contract EY-77-C-06-1030. 19p. Dep. NTIS, PC A02/MF 
AOl. 

A method for determining high concentrations of sodium by 
Atomic Absorption Spectroscopy (AAS) was developed. Parameter 
values were set and an interfering ion study completed. This tech- 
nique utilizing sodium atomic absorption of zinc ion emission from 
zinc hollow cathode lamp allows analyses of solutions with concen- 
trations to 30 grams sodium/liter without dilution. 


30970 (UCRL—81043) Analysis of natural waters with an auto- 
mated inductively-coupled plasma spectrometer system. Peck, E.S.; 
Langhorst, A.L. Jr.; O’Brien, D.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jan 1979. Contract W-7405- 
ENG-48. 17p. (CONF-7810105—1). Dep. NTIS, PC A02/MF AOI. 

From 5. annual meeting Federation of Analytical Chemistry 
and Spectroscopy Societies; Boston, MA, USA (30 Oct 1978). 

A commercial ICP spectrometer system has been automated 
to provide unattended operation and data collection following initia- 
lizing commands and loading of the sample changer. Automation is 
provided by a microcomputer which permits interconnection of a 
sample changer, a card reader, a high-speed printer terminal, a dual 
floppy disk drive, and the spectrometer’s basic computer. Applica- 
tion of the system to the analysis of natural water samples is 
described. Accuracy and precision data both for short and long 
periods as determined with standard and reference water samples is 
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presented. Analytical data presentation formats can be altered with 
the system. Some aspects of data handling and manipulation external 
to the system are outlined. 


30971 Effectiveness of interference filters for reduction of stray 
light effects in atomic emission spectrometry. Fassel, V.A.; Katzen- 
berger, J.M.; Winge, R.K. (Ames Laboratory—U. S. Department of 
Energy and Department of Chemistry, Iowa State University, Ames, 
Iowa). Appl. Spectrosc.; 33: No. 1, 1-5(Jan 1979). 

Quantitative data are presented on the effectiveness of inter- 
ference filters for reduction or elimination of stray light effects in 
optical spectrometers employed for trace atomic emission analyses. 
Specific attention is focused on those analyte species that contribute 
significant stray light at wavelengths far removed from the offending 
radiation. For simultaneous multielement determinations with a po- 
lychromator, band reflection filters are shown to provide an attrac- 
tive means of eliminating stray light effects arising from the very 
intense Ca lines emitted in an inductively coupled plasma. For the 
spectrometers used in the present study, a major fraction of the 
background shifts caused by changing concentrations of Mg arose 
from real background contributions rather than from stray light. 


30972 Piezoelectric-tuned microwave cavity for absorption spec- 
trometry. Leskovar, B.; Buscher, H.T.; Kolbe, W.F. (to Dept. of 
Energy). US Patent 4,110,686. 29 Aug 1978. Filed date 17 Aug 1977. 
6p. 


PAT-APPL-825,503. 

Gas samples are analyzed for pollutants in a microwave 
cavity that is provided with two highly polished walls. One wall of 
the cavity is mechanically driven with a piezoelectric transducer at a 
low frequency to tune the cavity over a band of microwave frequen- 
cies in synchronism with frequency modulated microwave energy 
applied to the cavity. Absorption of microwave energy over the 
tuned frequencies is detected, and energy absorption at a particular 
microwave frequency is an indication of a particular pollutant in the 
gas sample. 


30973 Spectrophotometric studies of transcurium element halides 
and oxyhalides in the solid state. Young, J.P.; Haire, R.G. (Oak 
Ridge National Lab., Tenn. (USA)); Fellows, R. L.; Peterson, J.R. 
(Tennessee Univ., Knoxville (USA). Dept. of Chemistry). J. Ra- 
dioanal. Chem.; 43: No. 2, 479-488(1978). 

The present state of a microscale spectrophotometric tech- 
nique is described. The application of spectrophotometry to trans- 
curium elements (Bk, Cf, Es) requires some rather specialized micro- 
techniques for the following reasons: only small amounts of these 
elements are available; their radioactivity makes the use of yg-sized 
samples desirable; and spectral study of solids requires thin samples. 
A schematic diagram of the microscope-spectrophotometer used for 
spectrophotometric study of the transcurium element compounds is 
shown. The spectrophotometer, of local design, consists of two 
microscopes equipped with Cassegrainian reflecting microscope ob- 
jective lenses, a quartz field lens, and a Jarrell Ash 1/2 meter 
scanning monochromator equipped with a 1180 line/mm grating 
blazed at 4000 A. The photomultiplier used in this system is an S-1 
type RCA 7102 operated at approximately -50 deg C. This grating- 
photomultiplier combination provides a continuous response free of 
discontinuities over the useful wavelength range of the system from 
3000 to 11 000 A. The microscope-spectrophotometer is a single 
beam instrument. Each spectral trace is registered as photomultiplier 
current on a strip chart recorder. In order to obtain true absorption 
spectra, however, the output from the photometer is also simulta- 
neously digitized for on-line processing. The unique advantages of 
applying both spectrophotometric and X-ray powder diffraction 
methods on the sample, in order to identify and characterize newly 
synthesized compounds, are also discussed. 


30974 High resolution laser spectroscopy with minute samples. 
Greenlees, G.W.; Clark, D.L.; Kaufman, S.L.; Lewis, D.A.; Tonn, 
J.F; Broadhurst, J.H. (Univ. of Minnesota, Minneapolis). Opt. 
Commun.; 23: No. 2, 236-239(Nov 1977). 

A technique is described which enables high resolution mea- 
surements to be made, using a c.w. tunable dye laser, with atomic 
beam fluxes as low as 10 atoms/s, corresponding to a spatial density 
of about 0.2 atoms/cm*. The burst of resonantly scattered light, 
occuring as each atom crosses the laser beam, is recorded. Detected 
bursts of 3 photoelectron pulses, or more, show significant improve- 
ments in peak to background ratios. Results for Na (5890 A) and 
Ba(5535 A) are discussed. In both cases, the experimental resolution 
is determined by the natural linewidths of the transitions. 


30975 (LA-tr—78-63) Quantitative investigation of the fluores- 
cence transition in naphthols. Weller, A. Translated from Z. Elektro- 
chem.; 56: No. 7, 662-668(1952). 21p. (CONF-510502—1). Dep. 
NTIS, PC A02/MF AO1. 

From 50. main convention of the German Bunsen Society; 
Gottingen, F.R. Germany (4 May 1951). 


ERA VOL. 4, NO. 11 


The qualitative research available so far concerning the flu- 
orescence transition in naphthols in aqueous solution has been sup- 
plemented by quantitative measurement on a-naphthol, 8-naphthol, 
and 2,5-naphthol-sulfonic acid. The temperature dependence of the 
absorption transitions (ca. pH = 9) and the fluorescence transitions 
(ca. pH = 2) were measured to obtain information concerning the 
energy conditions in the dissociation reaction in the ground state and 
the excited state. The dissociation equilibrium in the excited state is 
established only incompletely in the pH range between 7 and 4. The 
rate constants of the dissociation reaction are proportional to the 
equilibrium constant (log k vector = log K + 10.6). The forward 
and reverse reactions are interpreted as a diffusion process. The 
influence of the extinction reaction is discussed in conjunction with 
a-naphthol. 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 28846, 28847, 29253, 29376, 
29385, 30966, 31043 


30976 (BNL—25398) Equilibrium theory of heatless adsorption. 
Chan, Y.N.I.; Hill, F.B.; Wong, Y.W. (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 40p. (CONF- 
790405—5). Dep. NTIS, PC A03/MF AOl1. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

The equilibrium theory of heatless adsorption was derived for 
the case of isothermal removal of a single trace adsorbable compo- 
nent from an inert carrier. The adsorbing component obeyed a linear 
distribution law. A modification is made in order to render all 
material balances exact. The modified theory is presented and ex- 
tended to the case of the two-component system in which both 
components are adsorbable. A survey was made of the predictions of 
the corrected theory. Calculations were made of the steady state 
performance of a single heatless adsorption stage when operating at 
the condition of complete removal of the trace component from the 
product stream. Quantities calculated included the critical purge to 
feed ratio, enrichments in the purge and in the blowdown gas, and 
overall enrichment. Operation at the critical purge to feed ratio for 
perfect cleanup and the shortest column length corresponds to the 
condition of maximum sorbent utilization, providing an upper bound 
on the performance of the column. The overall enrichment increases 
with pressure ratio and decreases with the equilibrium parameter B. 
It is dominated by the enrichment in the purge stream for small 
values of 8. At a purge to feed ratio greater than the critical, the 
overall enrichment is diminished and exhibits a maximum with 
respect to pressure ratio. For separation factors less than unity, only 
modest depletion of the trace component in th product stream is 
found, and this depletion is relatively insensitive to pressure ratio. 
From transient calculations, the number of cycles required to reach 
steady state increases with pressure ratio. 


30977 Axial mixing of liquid, a characteristic parameter of hy- 
drodynamic state on column trays. Dietz, H. (Technische Hochschule 
fuer Chemie, Leuna-Merseburg (German Democratic Republic). 
Sektion Verfahrenstechnik); Comel, M. (VEB Kombinat Chemische 
Werke, Buna (German Democratic Republic). Direktion Forschung 
und Entwicklung). Verfahrenstechnik (Mainz); 12: No. 3, 150- 
154(Mar 1978). (In German). 

Taking into account four principles of mass-transfer-investiga- 
tions a calculation concept for scaling- and process-transfer is pro- 
posed. Particularly problems concerning the process-transfer from 
counter-current to cross-current in technically scaled apparatus are 
discussed. The axial mixing will be considered and treated as the 
decisive characteristic for describing the hydrodynamic state of the 
fluid-regime on the tray. With the application of the eddy-diffusion- 
mixing-model the axial liquid mixing is modelled for both phase 
conductions. The results of the modelling are correlations for the 
calculation of the eddy-diffusion-coefficient. Applying own data and 
those from literature the wide range of variation of the influential 
quantities permit a generalized statement about the axial mixing 
coefficient. In the proposed transfer concept the mixing coefficient 
in connection with a local mass transfer value serves to calculate the 
overall-tray-efficiency, which allows esimation of the employment 
capability of trays in the development process. 


30978 Design of rotating disc contactors. Marr, R.; Moser, F. 
(Technische Univ., Graz (Austria). Inst. fuer Verfahrenstechnik); 
Husung, G. (Bochum Univ. (Germany, F.R.). Lehrstuhl fuer Ther- 
mische Stofftrennverfahren). Verfahrenstechnik (Mainz); 12: No. 3, 
139-144(Mar 1978). (In German). 

It is shown how to calculate the column diameter and the 
column height of a RDC (rotating disc contactor). Specific results 
and data from other authors are discussed. The hydrodynamics 
design is good; the calculation of column height requires detailed 
information on theoretical mass transfer. 
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30979 Extraction of zirconium from nitric acid media by butyl 
lauryl phosphoric acid in dodecane. Maya, L.; Bopps, C.D. (Oak 
Ridge National Lab., Tenn. (USA)). J. Inorg. Nucl. Chem.; 40: No. 6, 
1147-1151(1978). 

Butyl lauryl phosphoric acid (HBLP) was chosen as a model 
compound of secondary degradation products of Purex process 
solvent. The extent of zirconium complexation by this compound is 
similar to that of dibutyl phosphoric acid or bis(2 ethylhexyl) phos- 
phoric acid. The mechanism of zirconium extraction by HBLP was 
studied. The nature of the extracted species could not be unambi- 
guously established. Tributyl phosphate has an antagonistic effect on 
the zirconium extraction by HBLP. Removal of HBLP from the 
solvent cannot be accomplished by alkaline washes representative of 
solvent clean-up procedures used in the Purex process. This could 
lead to a long term build-up of this type of compound under Purex 
processing conditions. The threshold HBLP concentration for an 
enhancement of zirconium extraction is 2 x 10-*M. 


30980 Interactions in the tri-n-butyl phosphate-water-diluent 
system. Roddy, J.W. (Oak Ridge National Lab., Tenn. (USA)). J. 
Inorg. Nucl. Chem.; 40: No. 10, 1787-1791(1978). 

Tritium tracer techniques have been used to measure the 
solubility of water in undiluted TBP from 0 to 65°C at unit water 
activity and as a function of water activity at 25°C; from the latter 
results, the activity of the solvent has been derived by applying the 
Gibbs-Duhem relation. The solubility measurements were extended 
to include TBP-n-octane solutions that were 0.01 to 1.0 M in TBP, 
and these values were used to estimate hydration quotients. The 
solubility of water in undiluted TBP is 3.57 +- 0.02 M at 25°C and 
decreases slowly with increasing temperature. At constant tempera- 
ture, the water content decreases rapidly at first and then more 
slowly with decreasing water activity. The variation of the activity 
of TBP in the diluent-free water system suggests that the extracted 
species is TBP.H2O, when the loading of TBP is less than 0.5 mole 
H2O per mole of TBP. Results of computer analyses of the solution 
data can be interpreted in terms of monomeric anhydrous TBP and 
the formation of the monohydrate TBP.H2O, and suggest the addi- 
tional hydrate species (TBP.H2O),, (TBP.H2O),, and TBP.2H2O, 
with formation concentration quotients log Qsub(TH) = -0.82, log 
Qsub((TH))z = 1.82, log Qsub((TH)), = -0.39, log Qsub(TH2) = - 
1.66. 


30981 Extraction of U(VD, Th(IV), Am(IID) and Eu(IID by bis 
para-octylphenyl phosphoric acid in benzene diluent. Mason, G.W.; 
Bilobran, I.; Peppard, D.F. (Argonne National Lab., Ill. (USA)). J. 
Inorg. Nucl. Chem.; 40: No. 10, 1807-1810(1978). 

The extraction of U(VI) from both chloride and nitrate 
aqueous phases and of Th(IV), Am(III) and Eu(III) from a chloride 
aqueous phase by bis para-octylphenyl phosphoric acid, [p-(1,1,3,3- 
tetramethylbutyl) phenyl O},PO(OH), HDOphiP, in benzene as car- 
rier diluent has been studied as a function of the concentration of 
HDOphiP in the organic phase and of the concentration of H* in the 
aqueous phase. The distribution ratios, K, of the tracer-level metallic 
ions were determined by radiometric techniques. 


INORGANIC AND PHYSICAL CHEMISTRY 
REFER ALSO TO CITATION(S) 28698, 28699 


30982 LEED analysis of acetylene and ethylene chemisorption on 
the Pt(111) surface: Evidence for ethylidyne formation. Kesmodel, 
L.L.; Dubois, L.H.; Somorjai, G.A. (Materials and Molecular Re- 
search Division, Lawrence Berkeley Laboratory, and Department of 
Chemistry, University of California, Berkeley, California 94720). J. 
Chem. Phys.; 70: No. 5, 2180-2188(1 Mar 1979). 

The stable surface species formed from the chemisorption of 
acetylene (C2H2) or ethylene (C2Hs) on the Pt(111) surface 
(T~300—350 K) has been studied by a low-energy electron diffrac- 
tion intensity analysis. High resolution electron energy loss spectra 
reported by Ibach et al. have been interpreted by comparison to 
infrared data on relevant model compounds. The surface species 
most consistent with these studies is ethylidyne ( C—CHs). The 
species is coordinated to a threefold surface site with the C—C axis 
normal to the surface within an uncertainty of ~15° A saturated 
C—C bond length of 1.50 +- 0.05 A and three equivalent Pt—C 
bond lengths of 2.00 +- 0.05 A are determined by the LEED 
analysis and are consistent with the reported structures of ethylidyne 
in organometallic clusters. The ethylidyne group forms readily upon 
exposure of C2H, to the Pt(111) surface at T~ 300 K with the loss of 
one hydrogen atom per ethylene. The complete conversion of C2He 
to ethylidyne requires the presence of hydrogen atoms and proceeds 
rapidly at T~350 K. By comparison to reported reaction mecha- 
nisms on related transition metal clusters it seems likely that vinyli- 
dene ( C=CHz2) is an intermediate in both reactions. 


CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 28718, 28844, 29911, 30338, 
31046, 31417 


30983 (ANL—78-70, pp 112-139) Basic energy science. Aug 
1978. 

In Chemical Engineering Division research highlights, 1977. 

Topics studied were: thermodynamic properties of water, 
acetone, acetic acid, and halogenated alcohols; solubilities of sulfides 
in molten halides; high-temperature molten-salt vapors and vapor 
complexes; cycling of Li—Al(—Mg) electrodes; oxide and sulfide 
electrodes; regeneration of sulfated dolomite; use of spent oil shale as 
sulfur sorbent; chemistry of particulates in atmosphere; fluid cata- 
lysts for arene hydrogenation; thermodynamics of liquid metals and 
alloys, especially Li alloys; and thermochemistry of aromatics from 
coal pyrolysis, geothermal sulfides, and cesium chromates. (DLC) 


30984 (COO—1140-224) High temperature thermodynamics and 
vaporization of the zirconi iobi oxygen system. Rinehart, 
G.H. (Kansas Univ., Lawrence (USA). Dept. of Chemistry). 18 May 
1978. Contract EY-76-S-02-1140. 424p. Dep. NTIS, PC A18/MF 
AOl. 

Thesis. 

The vaporization behavior of the Zr—Nb—O system was 
studied by means of successive vaporization, Knudsen effusion-target 
collection experiments, and mass spectrometric analysis of the 
vapors effusing from a Knudsen crucible. The successive vaporiza- 
tion experiments were performed on two ternary samples in open 
crucibles. X-ray powder diffraction patterns of the residues and x- 
ray fluorescence analysis of the condensates and residues indicated 
the preferential vaporization of niobium-containing species with the 
composition of the residue subsequently becoming closer to that of 
congruently vaporizing ZrO/sub 2-x/. The Knudsen effusion-target 
collection experiments were employed on two samples, pure 
NbO.(s) and a two-phase ZrO.—NbOz2 mixture, in order to obtain 
information on the activity of NbO2 in the two-phase mixture. 
Second law enthalpies and entropies of sublimation as well as third 
law enthalpies were obtained for both systems. The vaporization 
behaviors of five compositions in the Zr—Nb—O system, NbOz, 
NbO, a ZrO.—NbO2 two-phase mixture, Nb2O;, and ZreNb20i7, 
were investigated. Above Nb2Os and the fully oxidized ZrsNb2O17 
oxygen is preferentially lost; over NbOz, the two-phase ZrO.—NbO, 
system, and NbO the principal gaseous species is NbO2. 


30985 (HCP/T—2115) Study to determine the potential use of 
silicone fluids in transformers. (General Electric Co., Pittsfield, MA 
(USA) ). Nov 1978. Contract EX-76-C-01-2115. 127p. Dep. NTIS, 
PC A07/MF AO1. 

This report surveys the family of silicone fluids to determine 
which fluids could be used in place of conventional hydrocarbon 
transformer fluids, and studies the effect of molecular structure and 
composition on the dielectric properties. Forty-one fluids were sur- 
veyed. Very few of the silicone fluids have dielectric strengths equal 
to transformer mineral oil or askarels at room temperature, aithough 
they can be operated at higher temperatures. It seems probable that 
some slicones will be used in special applications, such as railway 
and precipitator transformers, but wide applications are unlikely. 
The most attractive silicones (except for cost) are methyl decyl 
polysiloxane, methyldodecy] siloxane, and methyldecylmethylethyl 
copolymer. (DCL) 


30986 (IS-T—837) Determination of bond energies by mass spec- 
trometry. Some transition metal carbonyls. Michels, G.D. (Ames 
Lab., IA (USA)). Jan 1979. Contract W-7405-ENG-82. 257p. Dep. 
NTIS, PC A12/MF AO. 

Thesis. 

Two groups of transition metal carbonyls have been studied, 
M(CO). and M(CO)sCS complexes of the Group VIB metals and 
M2(CO)io complexes of the Group VIIB metals. Results for the 
hexacarbonyl complexes indicate that the measured fragmentation 
energies are in error by 0.25 +- 0.02 eV per CO produced. This is 
attributed to excitation of CO to the first vibrational state. Least- 
squares dissociation energies calculated from corrected data for 
M(CO)sCS complexes indicate that the M—CS bond is 3 to 4 times 
stronger than the M—CO bonds. Substitution of CS for CO in going 
from M(CO)s to M(CO)sCS weakens the remaining M—CO bonds 
by an average of 0.2 eV. Previously unreported MnTc(CO)io and 
TcRe(CO):o are prepared by halide substitution of Tc(CO);Br and 
Re(CO)sBr with Mn(CO)s~ and Tc(CO)s~, respectively. In the posi- 
tive ion, metal and mixed-metal decacarbonyls are considered as 
(CO);M* —M(CO)s complexes possessing five strong and five weak 
M—CO bonds. For Mno(CO)i0 and Re2(CO)i0, M* —M dissociation 
energies are 3.0 +- 0.1 and 4.0 +- 0.3 eV, respectively. These 
energies are 2.5 times greater than those reported for homolytic 
cleavage to M(CO) ;* and M(CO). 
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30987 (IS-T—849) I. Interaction of ammonia with single crystal 
rhodium catalysts. II. Hydrogen and nitrogen adsorption on a W(111) 
surface: a theoretical molecular orbital approach. Vavere, A. (Ames 
Lab., IA (USA)). Jan 1979. Contract W-7405-ENG-82. 166p. Dep. 
NTIS, PC A08/MF AOl1. 

Thesis. 

Rates of ammonia decomposition on (110), (100), and (111) 
single crystal faces of rhodium were measured at 580 to 725°K and 
10~* to 500 x 10~* torr. The decomposition rates were proportional 
to P/sub NH3/sup/1/2/ and P/sub NHs/ at low and high hydrogen 
pressures, respectively. The Hz kinetic order varied from 0 (low P/ 
sub H2/) to -1.0 (high P/sub H/). The rate was independent of No 
pressure. NHs decomposes about 1.5 times faster than NDs on the 
(110) and (111) faces. Rates on the (110) surface are over 10 times as 
rapid as on the (111). LEED, Auger, and flash desorption experi- 
ments indicated that boron was a significant surface poison and that 
the Rh(110) surface was essentially nitrogen-free. A rate expression 
is derived from a model involving surface species Rh2NH, RhH, and 
RAN on a nearly bare RH surface. The rate limiting process involves 
the concurrent dehydrogenation of RhzNH and desorption of Ne. A 
decreasing NHs order (< 1/2) at high P/sub NHs/ and low T is due 
to buildup of surface intermediates. The relative bonding energies of 
hydrogen and nitrogen chemisorbed at three sites on a W(111) 
surface were obtained via the extended Hueckel molecular orbital 
theory. The preferred site for both H and N chemisorption was 
determined as the TOP position, i.e., a single coordination site on top 
of a protruding W atom. The W(111) surface was simulated by 
truncated arrays of seven tungsten atoms. The basis set for the 
calculations included the tungsten valence orbitals plus the filled Sp 
orbitals needed for repulsion at small internuclear distances. N 
adsorption in the three-fold holes available on the W(111) lattices 
used disrupted the W—W bonds sufficiently to cause the overall 
bond energy to be less than for the single coordination site. The 
dissymmetry between the three-fold lattices and the four-fold W d 
orbitals may also be a contributing factor. 


30988 (LA-tr—79-5) Investigation of the reactions of aluminum 
nitrate with oxalic acid and its sodium salts. Savchenko, G.S. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 23p. Dep. NTIS, PC A02/MF AO1. 

Electrical conductivity, emf, spectrophotometric and thermo- 
metric methods were used to study individuall profiles and composi- 
tion of fluorsaluminates in systems consisting of aluminum nitrate, 
oxalic acid or its sodium salts and water. It was established that in 
some cases it is useful to consider deviation of the values of a 
physical property from additivity as a result of which one can 
clearly determine the composition of the compounds forming in the 
solution. It was found that the composition of the chemical com- 
pounds which form in the investigated systems depends on the 
concentration of hydrogen ions in them. At low solution pH a 
neutral salt of the composition of Alo(C204)s forms, while in a 
neutral or weakly alkaline solution the compound Na[Al(C20,))] is 
stable. 


30989 Aerosol formation on the flash photolysis of SO2/gas 
mixtures. Fogel, L.D.; Sutherland, J.W. (Department of Energy and 
Environment, Brookhaven National Laboratory, Upton, New York 
11973). J. Chem. Phys.; 70: No. 6, 2775-2788(15 Mar 1979). 

A long-lived transient absorption observed on the flash photo- 
lysis of SO2/gas mixtures at A> or = 190 nm has been identified as 
resulting from light scattering by H2SO, aerosols. No detectable 
signals were monitored on photolysis at A> or =270 nm, indicating 
that the aerosol precursors originated from the promotion of SO: 
into its second singlet level and into its dissociation continuum. The 
SO; that was formed was hydrated immediately to yield H2SO, 
vapor in a highly supersaturated state and heteromolecular homoge- 
neous nucleation to produce H2SQO, aerosols ensued. This nucleation 
was quenched rapidly as the acid vapor was consumed by further 
nucleation, by condensation, and by vapor diffusion to the cell walls. 
A model was formulated in which the condensations of the H2SO, 
and the HzO vapors on the growing droplets were considered 
kinetically negligible and the particles grew by coagulation; simulta- 
neously, they were lost by tranquil gravitational settling and by 
diffusion to the cell walls. Computer simulations demonstrated that 
the observed time dependence of the absorbance data (measured at a 
fixed wavelength) could be accounted for by this scheme. The 
effects of temperature, pressure, and wavelength (of the analyzing 
light) were also described satisfactorily by this model. 


30990 Search for vibrational activation in the chemisorption of 
methane. Yates, J.T. Jr.; Zinck, J.J.; Sheard, S.; Weinberg, W.H. 
(Division of Chemistry and Chemical Engineering, California Insti- 
tute of Technology, Pasadena, California 91125). J. Chem. Phys.; 70: 
No. 5, 2266-2272(1 Mar 1979). 

Direct laser excitation of the excited vs and 2v, vibrational 
modes of CH, has been used to determine whether either state is 
active for inducing CH, dissociative chemisorption on the (111) 
surface of Rh. The upper limit of the efficiency of chemisorption 
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from either of these states was measured to be approximately 5 x 
10-5. This experimental finding suggests that thermally activated 
dissociation of CH, on metal surfaces may proceed via hydrogen 
atom tunneling from higher excited states or via HxxxH vibrational 
extensions which are greater than those experienced in the excited vs 
or 2v, vibrational states. 


30991 Kinetics and mechanism of oxidation of cobalt (II) macro- 
cycles by iodine, bromine, and hydrogen peroxide. Heckman, R.A.; 
Espenson, J.H. (Ames Lab, IA). Inorg. Chem.; 18: No. 1, 38-43(Jan 
1979). 

A series of cobalt(II) complexes of tetradentate, 14-membered 
macrocyclic ligands with nitrogen donor atoms is oxidized by bro- 
mine and iodine in acidic aqueous solution to the corresponding 
monohalocobalt(III) product. The rate law shows a first-order de- 
pendence on each reactant; rate constants and reduction potentials 
were determined for each substance. Only one of the cobalt(II) 
complexes, Co'!([{14JaneN,)”*, reacts with hydrogen peroxide in the 
same manner, and in that reaction positive results were obtained in 
scavenging for a hydroxyl radical intermedicate. The other peroxide 
reactions apparently do not produce HO. The mechanisms of all of 
the reactions are considered and discussed. 3 figures, 5 tables. 


30992 Diagnostic features of transition-metal-SO,. coordination 
geometries. Kubas, G.J. (Los Alamos Scientific Lab., NM). Inorg. 
Chem.; 18: No. 1, 182-188(Jan 1979). 

SO. complexes have been carefully examined in regard to 
possible correlations involving their physicochemical properties and 
SO. coordination geometries (coplanar MSO:2, pyramidal MSO2, 
bridging MSO2M, O,S-bonded SOs, or ligand-SO: interaction). On a 
1 : 1 basis, general correlations of geometry with SO infrared 
stretching frequencies, reversibility of SO. binding, and tendency of 
a complex to undergo the sulfato reaction can be made, but excep- 
tions do exist. However, certain combinations of properties have 
been found to be diagnostic of specific geometries and appear to be 
useful criteria for identifying modes of SO. binding. The synthesis 
and properties of two new complexes, Ir(SPh)(CO)(PPhs)2(SO2) and 
[RhCl(PPhs)2(SO2)}2, are described in relation to the above correla- 
tions. These species as well as RhCl(PPh2Me)s(SO2) were found to 
react with atmospheric oxygen to form sulfates, which also were 
isolated and characterized. 2 figures, 2 tables. 


30993 Absence of oscillations in the magnetic field dependence of 
the rate of carbonylation of nickel. Crabtree, G.W.; Moll, D.J. 
(Argonne National Lab., IL). J. Phys. Chem.; 82: No. 26, 2808- 
2812(28 Dec 1978). 

Measurements of the temperature, pressure, and magnetic 
field dependence of the rate of the reaction Ni + 4CO = Ni(CO), 
are presented. No evidence for an oscillatory dependence of the rate 
on the strength of the magnetic field is found. 6 figures. 


30994 Moessbauer spectra and lattice parameters of some new 
sulfide phases of iron. (Argonne National Lab. IL). J. Phys. Chem.; 
82: No. 26, 2850-2853(28 Dec 1978). 

Synthesis of the iron sulfides, KeLiFe2sSe6Cl, FeS.LieS, and 
3FeS.2LieS.Cu2S, is described. Moessbauer spectra at room tempera- 
ture and 77°K, thermal parameters, and lattice constants obtained by 
x-ray diffraction are tabulated. 3 figures, 2 tables. 


30995 Gas—liquid equilibria in mixtures of hydrogen and thian- 
aphthene. Sebastian, H.M.; Simnick, J.J.; Lin, H.M.; Chao, K.C. 
(Purdue Univ., Lafayette, IN). Can. J. Chem. Eng.; 56: No. 6, 743- 
746(Dec 1978). 

Gas—liquid equilibrium conditions in binary mixtures of hy- 
drogen and thianaphthene were experimentally determined at tem- 
perature of 190 to 430°C and pressures to 250 atm in a flow 
apparatus. The same apparatus was also employed to measure the 
vapor pressure of thianaphthene. Comparisons of the new mixture 
data with Chao—Seader and Grayson—Streed correlations show 
that both correlations predict the thianaphthene equilibrium ratios 
well but are in error by up to about 45 and 35% respectively for K- 
values of hydrogen. 4 figures, 2 tables. 


30996 Catalytic hydrolysis of carbonyl sulphide over gamma— 
alumina. Vincent Chan, A.Y.; Dalla Lana, 1.G. (Univ. of Alberta, 
Edmonton). Can. J. Chem. Eng.; 56: No. 6, 751-753(Dec 1978). 
The presence of COS in gaseous streams being processes for S 
recovery from H2S creates difficulties if not hydrolyzed. This paper 
presents preliminary results of a kinetic study of the heterogeons 
catalytic hydrolysis of COS. The data suggest that the first order 
behavior of COS and changing order behavior of HxO may be 
described by a simple Langmuir—Hinshelwood kinetic model. Cause 
of Fe long-term decline in alumina activity is not known. 4 figures. 
) 


30997 Salts of alkali metal anions and process of preparing same. 
Dye, J.L.; Ceraso, J.M.; Tehan, F.J.; Lok, M.T. (to Dept. of 
Energy). US Patent 4,107,180. 15 Aug 1978. Filed date 29 Nov 1974. 
8p. 
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PAT-APPL-528,381. 

Compounds of alkali metal anion salts of alkali metal cations 
in bicyclic polyoxadiamines are disclosed. The salts are prepared by 
contacting an excess of alkali metal with an alkali metal dissolving 
solution consisting of a bicyclic polyoxadiamine in a suitable solvent, 
and recovered by precipitation. The salts have a gold-color crystal- 
line appearance and are stable in a vacuum at -10°C and below. 


30998 Heat transfer in stirred and non-stirred gas-liquid reactors. 
Steiff, A.; Weinspach, P.M. (Dortmund Univ. (Germany, F.R.). Abt. 
Chemietechnik). Ger. Chem. Eng. (Engl. Transl.); 1: No. 3, 150- 
161(Aug 1978). 

A reliable sizing of heating and cooling surfaces in stirred and 
non-stirred bubble reactors (short bubble columns and one and 
multistage agitated vessel cascade) requires the knowledge of the 
relation between the heat transfer coefficient and the most important 
system variables. The heat transfer investigations, described here, 
have been carried out in five vessels of different geometry (diameter 
and height-diameter ratio) at steady-state conditions and upward co- 
current flow of gas and liquid. The gas was introduced through a 
sintered plate, and agitation effected by six-blade single and multis- 
tage turbine impellers. Three test fluids were employed differing 
considerably in viscosity and surface tension. The experimental 
results, correlated with the help of similarity theory and of multiple 
regression analysis, can be described by means of a working formula 
for the heat transfer from vessel wall or helical coil to aerated liquid 
with an accuracy of +- 25%. 


30999 Chemical ‘reaction spectrum’ and the catalyst selectivity. 
Wisseroth, K. (BASF A.G., Ludwigshafen am Rhein (Germany, 
F.R.)). Chem. Ztg.; 102: No. 2, 45-61(Feb 1978). (In German). 

The conversion of elementary chemical substances as well as 
chemical compounds is in principle possible by different reaction 
ways yielding various reaction products. The latter ones all together 
form in a certain way a spectrum of reaction possibilities, whose 
frequency distribution is mainly determined by the kind of the 
reaction components and the conditions of thermodynamical state. - 
This spectrum may characteristically be described in a reduced form 
in neglecting the state conditions by coordination of activation 
energy and trasition state energy. Absolute computation of this 
‘reaction spectrum’ is possible and was demonstrated by a special 
example. With respect to earlier representations a quantum mechani- 
cal treatment of the chemical catalysis phenomenon is given. The 
derived ‘catalysis condition’ enables the understanding of catalysis at 
all, and further more the understanding of ‘catalyst selectivity’. The 
latter meaning the accelerating action of a catalyst in relatively small 
ranges of the reaction spectrum and in this way prefering certain - 
singular - reaction products. 


31000 Doublet-quartet transitions in nitric oxide by low-energy 
variable-angle electron scattering. Frueholz, R.P.; Rianda, R.; Kup- 
permann, A. (California Inst. of Tech., Pasadena). Chem. Phys. 
(Amsterdam); 31: 315-324(1978). 

The electron impact spectrum of nitric oxide between 4 eV 
and 10 eV energy loss has been studied in detail at i mpact energies of 
25, 35 and 50 eV and at scattering angles between 5° and 80°. Weak 
structure occurring between 5.22 eV and 5.60 eV has been assigned 
as vibronic bands belonging to the CHI?PI — a‘PI transition. 
Structure with an apparent Franck-Condon envelope extending from 
5.70 eV to approximately 7 eV with intensity maximum at 6.29 eV 
was assigned to the CHI?PI — b‘ =~ transition. Additional higher 
lying transitions have been tentatively assigned as doublet — quartet 
in nature. These represent the first direct observation of doublet — 
quartet excitations in the gas phase. Several previously unobserved 
doublet — doublet transitions occurring near 10 eV energy are also 
reported. 5 figures, 2 tables. 


31001 Barium chloride dihydrate by neutron diffraction. Pad- 
manabhan, V.M.; Busing, W.R.; Levy, H.A. (Oak Ridge National 
Lab., TN). Acta Crystallogr., Sect. B; 34: 2290-2292(1978). 

BaCl, 2H2O, monoclinic, P2i/n, Z = 4, a = 6.7215 (2), b = 
10.9080 (3), c = 7.1316 (2) A, B = 91.104 (3)° from room-tempera- 
ture X-ray measurements, A(CuKa,;) = 1.54051 A. Ferroelastic 
species: mmmF2/m. Each Ba** ion is linked to four others in a flat 
square pyramidal arrangement forming puckered layers parallel to 
(010). Each link consists of one bridging Cl” ion and one bridging 
water molecule. The latter is oriented so that two Ba” neighbors 
7 two H atoms are arranged approximately tetrahedrally about the 

atom. 


31002 Coordination behavior of thiocyanate in the complexes 
[CHsP(CsHs)2 hM(CNS)(M = Ni, Pd, Pt). Macdougall, J.J. (Univ. 
of Nevada, Reno), Nelson, J.H.; Babich, M.W.; Fuller, C.C.; Jacob- 
son, R.A. Inorg. Chim. Acta; 27: 201- -208(1978). 

The complexes [CHsP(CsHs)2}2M(CNS)2 (M = Ni, Pd, Pt) 
have been prepared and characterized. The structures of these 
complexes are markedly metal ion and physical state dependent. All 
of the complexes are square planar. In the solid state the nickel 
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complex is trans-L2M(NCS) (by crystal structure analysis), the 
palladium complex is trans-L2Pd(SCN): and the platinum complex is 
cis-L2,Pt(NCS)2 (both determined by infrared spectroscopy, includ- 
ing integrated intensity measurements). Fourier transform phospho- 
rus NMR spectra on cloroform solutions at ambient temperature 
indicate that for the platinum complex, all six possible isomers are 

resent in solution in the relative ratios: trans-L2Pt(NCS):: trans- 
L2Pt((SCN)(NCS):  trans-L2Pt(SCN):: — cis-L2Pt(NCS): _cis- 
L2Pt(SCN)s: cis-L2Pt(SCN)(NCS): 0.38:0.57:0.38:0.34:0.28:1, respec- 
tively. For the palladium complex, under similar conditions, all of 
the isomers but cis-L2Pd(SCN)(NCS) are present, with trans-L2- 
Pd(NCS)2 and cis-L2Pd(NCS) predominant in a ratio of 0.15:1, 
respectively. The relative population of cis isomers decreases in the 
sequence Pd > Pt > Ni, and the relative population of mixed 
linkage isomers decreases in the sequence Pt > Pd > Ni. The 
differences in the structures are discussed in light of current theories. 
1 figure, 5 tables. 


31003 Electron transfer reactions of macrocyclic compounds of 
cobalt. Part I. The halogen and hydrogen peroxide oxidations of 
macrocyclic compounds of cobalt (II). Part II. The chromium(IT) 
reduction of substituted methylcobaloximes and di ime 
Heckman, R.A. Iowa City, IA; Iowa State Univ. (1978). 202p. 
University Microfilms Order No. 79-00, 184. 

Thesis (Ph. D.). 

The kinetics and mechanisms of reduction of H2O2, Bre, and 
I, by various macrocyclic tetraaza complexes of cobalt (II), includ- 
ing Vitamin B/sub 12r/, have been studied. The synthetic macrocy- 
cles studied were all 14-membered rings which varied in the degree 
of unsaturation, substitution of methyl groups on the periphery of 
the ring, and substitution within the ring itself. Scavenging experi- 
ments demonstrated that the reductions of H2O2 produce free hy- 
droxyl radicals only in the case of Co-([14]Jan)** but with none of the 
others. In the latter instances apparently H2O2 simultaneously oxi- 
dizes the metal center and the ligand. The reductions of Bre and 
produce an aquohalocobalt(II) product for all reductants (except B/ 
sub 12r/ + Bre, which was complicated by bromination of the 
corrin ring). The mechanism of halogen reduction was found to 
involve rate-limiting inner-sphere electron transfer from cobalt to 
halogen to produce a dihalide anion coordinated to the cobalt center. 
This intermediate subsequently decomposes. Both steric and elec- 
tronic effects showed a significant influence on the rates of reaction 
of the various macrocyclic cobalt compounds. 
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REFER ALSO TO CITATION(S) 30987 


31004 Permeation of hydrogen isotopes in nickel. Bell, J.T.; 
Redman, J.D. (Oak Ridge National Lab., TN). J. Phys. Chem.; 82: 
No. 26, 2834-2838(28 Dec 1978). 

Tritium permeabilities of nickel over the 500 to 1100 K range 
have been determined and compared to deuterium and protium 
permeabilities. Solubility data for the three isotopes have been 
calculated from these permeability data and literature data for diffu- 
sivities. Then isotope effects on solubilities, diffusivities, and permea- 
bilities were tabulated. Net isotope effects on hydrogen permeation 
above room temperatures decrease permeabilities for the heavier 
isotopes, and isotope effects extrapolated to 1500 K correspond to 
the square root of the inverse mass ratios. Tritium permeation rates 
were observed to vary with the square root of tritium pressures as 
low as 10°'° torr, and a general equation was derived to calculate 
hydrogen pressures at specific temperatures where the square root 
relationship may be expected to fail. 3 figures, 3 tables. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 31038 


31005 Franck—Condon factors in studies of dynamics of chemi- 
cal reactions, V. Simple construction of quasiadiabatic potential energy 
surfaces and numerical evaluation of Franck—Condon integrals. Vila, 
C.L.; Kinsey, J.L.; Ross, J.; Schatz, G.C. (Department of Chemistry, 
Massachusetts Institute of Technology, Cambridge, Massachusetts 
02139). J. Chem. Phys.; 70: No. 5, 2414-2424(1 Mar 1979). 

We test the Franck—Condon (FC) approximation for chemi- 
cal reactions by prescribing a simple construction of quasiadiabatic 
potential energy surfaces and evaluating numerically FC overlap 
integrals for the collinear case of the chemical reactions H2(D2)+F 
and H+Clh. The FC model is derivable from the exact transition 
matrix by the use of four basic approximations: neglect of virtual 
transitions to excited electronic states; Born—Oppenheimer approxi- 
mation; neglect of nuclear—electronic couplings; and the Franck— 
Condon approximation. The wave functions involved in the FC 
overlap are determined from quasiadiabatic potential surfaces, which 
were chosen to be constructed from the corresponding LEPS and 
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anti-LEPS adiabatic surfaces for the chemical reaction in question. A 
coupling function which involves a single free parameter is needed 
to connect the quasiadiabatic surfaces. Our calculations show that 
the results are insensitive to this free parameter. We calculate 
vibrational distributions of reaction products for various initial kinet- 
ic energies of reactants and find the results to be in good qualitative 
agreement with both exact quantal calculations and FC models 
which include further approximations (with compensatory ease of 
calculation). Our results agree with the maximum in the vibrational 
distribution predicted by the other calculations and show similar 
trends with variation in initial relative kinetic energy and the masses 
(including isotopic substitution) as well as certain features of the 
potential surface. 


ORGANIC CHEMISTRY 
REFER ALSO TO CITATION(S) 28803, 28817 


31006 (LBL—7807) Chemistry of coal model compounds: clea- 
vage of aliphatic bridges between aromatic nuclei catalyzed by Lewis 
acids. Taylor, N.D. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Apr 1978. Contract W-7405-ENG-48. 175p. Dep. 
NTIS, PC A08/MF AO1. 

Thesis. 

The condensed polynuclear aromatic clusters of coal are 
believed to be linked principally by straight-chain aliphatic bridges 
varying from 0 to 4 carbon atoms in length and the cleavage of these 
linkages is expected to be an important step in the coal liquefaction 
process. This study focuses on the means by which Lewis acid 
catalysts, specifically AlCl; and ZnCh, promote the cleavage of 
these linkages. To facilitate product identification and interpretation 
of reaction mechanisms, organic compounds which model the ali- 
phatic bridges were used on substrates. All experiments were per- 
formed in a magnetically stirred autoclave under either an He or Ne 
atmosphere at elevated pressure to determine the role of He. Reac- 
tion temperatures ranging from 200 to 350°C were used to avoid the 
complication of pyrolysis reactions. Reaction products were identi- 
fied with the aid of gas chromatography/mass spectrometry, and 
quantitative product yields were determined by gas chromato- 
graphy. Experiments with AlCl; and the substrates containing two 
phenyl rings linked by 0 to 4 carbon atoms showed that AICls 
catalyzed cleavage of all the aliphatic bridges. ZnCl, was totally 
inactive in cleaving the alkyl bridges in these compounds. Substitu- 
tion of a phenyl group by a hydroxyphenyl or a naphthyl group in 
the model compounds promoted the cleavage of aliphatic linkages in 
the presence of AICls. In contrast to reactions with the diphenylal- 
kanes, ZnCl, was also found to catalyze the cleavage of these 
compounds. Plausible reaction mechanisms are proposed which ex- 
plain the experimental results. The role of gaseous He in these 
mechanisms was also investigated. 


31007 Method and arrangement of apparatus for hydrogenating 
hydrocarbons. Derr, W.R. Jr.; Gallagher, L.E.; Haddad, J.H.; Mc- 
Govern, S.J.; Schatz, K.W.; Smith, F.A. (to Mobil Oil Corp.). US 
Patent 4,126,539. 21 Nov 1978. Filed date 5 Dec 1977. 8p. 

A CHD reactor is modified to include a feed nozzle arrange- 
ment which hydrogen-saturates the charged liquid before distribu- 
tion across the fixed catalyst bed by a pair of gas—liquid distributor 
trays. Product is recovered from the catalyst bed through an appara- 
tus arrangement comprising Glitsch grid to maintain low pressure 
drop in the system. 


31008 Selective catalytic oxidation of hydrocarbons as a chal- 
lenge to the chemical engineer. Emig, G. (Erlangen-Nuernberg Univ., 
Erlangen (Germany, F.R.). Lehrstuhl fuer Technische Chemie 1). 
Ger. Chem. Eng. (Engl. Transl); 1: No. 3, 131-139(Aug 1978). 

Selective catalytic oxidation is beginning to play a more and 
more significant role in the process of converting the most important 
chemical raw materials, crude oil and natural gas, into intermediate 
and end products. In many cases, this technique makes it possible to 
replace old processes consisting of many steps by more economical 
single-step reactions. The typical example of oxidation or ammoxida- 
tion oi propylene demonstrates the problems which must be solved 
by the chemical engineer during the development of a heterogeneous 
catalytic oxidation process. The particular importance of a systemat- 
ic development of a catalyst is emphasized. General aspects relating 
to the design of new catalytic processes, or the improvement of 
existing ones are also discussed. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 28780, 28801, 28804, 28833, 
28843, 28849, 29205, 29280, 29541, 30991, 31003, 31417, 31806 
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31009 (CONF-781039—2) Ab initio quantum mechanical charac- 
terization of the 78, 8a, 9a-trihydroxy-7, 8, 9-trihydrobenzo[a]pyrene 
carbonium ion. Shipman, L.L. (Argonne National Lab., IL (USA)). 
by Contract W-31-109-ENG-48. 21p. Dep. NTIS, PC A02/MF 


From 3. symposium on polynuclear aromatic hydrocarbons; 
Columbus, OH, USA (Oct 1978). 

This triol carbonium ion is characterized using the ab initio 
molecular fragment floating spherical Gaussian orbital method. The 
lowest 7-electronic charge distribution and the lowest unoccupied 
molecular orbital are reported. 5 figures, 2 tables (DLC) 


31010 (COO—2931-3) Chemical and biological studies on nucleic 
acid derivatives. Progress report, August 1, 1977—July 31, 1978. 
Brown, G.B.; Parham, J.C. (Sloan-Kettering Inst. for Cancer Re- 
search, New York (USA)). Aug 1978. Contract EY-76-S-02-2931. 
17p. Dep. NTIS, PC A02/MF AO1. 

Adenine 1-oxide is produced in the presence of cis-5-hydroxy- 
6-hydroperoxy-5,6-dihydrothymine under ambient conditions. The 
formation of the N-oxide is greatest at pH 5 to 6, but is still 
significant at pH 7. Time studies on the formation of adenine 1-oxide 
in the presence of dilute H2O2 at pH 5 and pH 7 indicate that the 
reaction is complete within 24 hr. Several possible routes for the 
total synthesis of 7-hydroxyadenine, a reported radiolysis and perox- 
ide product of adenine, have been sien sal 


31011 Novel synthesis of 2-seleni i Jacobs, P.M. 
(Northeastern Univ. —- of Pharmacy and allied Health Profes- 
sions, Boston, MA); Davis, M.A: J. Org. Chem.; 44: No. 2, 178- 
179(19 Jan 1979). 

A novel synthesis of 2-selenienylalanine [2-amino-3-(seleno- 
phen-2’-yl)propanoic acid] was designed to permit the insertion of 
selenium late in the synthetic pathway so that a subsequent synthesis 
using selenium-75 would maximize the radiochemical yield while 
minimizing radiation exposure of the chemist. The coupling of N- 
acetyl—propargylglycine ethyl ester with trimethylsilylacetylene in 
the presence of Hay’s catalyst gave ethyl N-acetyl-2-amino-7-(tri- 
methylsilyl)-4,6-heptadiynoate in 57% yield. This product was react- 
ed with sodium hydrogen selenide which was prepared from seleni- 
um metal and sodium borohydride, and 2-selenienylalanine was 
generated in 33% yield. Synthesis of [7°Se]-2-selenienylalanine and 
its biological distribution will be reported elsewhere. 





31012 Characterization of molecular association in acetone vapor. 
Thermal conductivity measurements and molecular orbital calcula- 
tions. Frurip, D.J.; Curtiss, L.A.; Blander, M. (Argonne National 
Lab, IL). J. Phys. Chem.; 82: No. 24, 2555-2561(30 Nov 1978). 

Measurements of the thermal conductivity of acetone vapor 
at four temperatures between 341 and 378 K over the pressure range 
200 to 1200 torr are reported. The results of the data analysis are 
consistent with a monomer—dimer vapor equilibrium. The standard 
enthalpy and entropy of association for the acetone dimer are -3.22 
+- 0.35 kcal/mol and -15.07 +- 0.40 cal/mol K, respectively. Ab 
initio molecular orbital calculations were performed on various 
structures of the acetone dimer. A cyclic geometry having two C- 
H...0 hydrogen bonds was found to be the most stable. 3 figures, 6 
tables. 


31013 Conformational effects on the electron spin resenance 
spectra of radicals produced by electron attachment to amino acids and 
peptides. Sevilla, M.D.; D’Arcy, J.B.; Suryanarayana, D. (Oakland 
Univ., Rochester, MI). J. Phys. Chem.; 82: No. 24, 2589-2594(30 Nov 
1978). 

The reactions of photolytically produced electrons (at 77 K) 
with a number of amino acids and dipeptides having a side group of 
structure -CH2R’ were investigated (in 12 M LiCl, D2O glass) using 
the (ESR) technique. Deamination of the N-terminal amine group in 
these compounds was found to result in radical species of structure - 
CHCH2R’. The ESR spectra of these species exhibit strong tempera- 
ture dependences between 100 and 170 K. The results suggest the 
radical species exist in a mixture of two conformations at low 
temperatures (ca. 100 K) below the softening point of the glassy 
matrix. The first of these conformations which is close to that 
expected for the parent molecule is relatively unstable and is con- 
verted to the second more stable conformation at ca. 170 K. Com- 
puter simulations were employed to analyze the conformational 
behavior of these radical species. From these simulations, we have 
estimated the values for the two specific orientations, 4; and @2, the 
conformation range (5 C), and the relative proportions of the two 
conformations. Model compounds, 2-bromobutyric acid, 2-bromo- 
hexanoic acid, and 2-bromovaleric acid, were employed in this study 
to aid in the interpretation of the ESR spectra of amino acids and 
peptides. 7 figures, 1 table. 


31014 Glass transition temperatures for simple molecular liquids 
and their binary solutions. Angell, C.A.; Sare, J.M.; Sare, E.J. 
(Purdue Univ., West Lafayette, IN). J. Phys. Chem.; 82: No. 24, 
2622-2629(30 Nov 1978). 
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Glass transition temperatures have been measured at 20 mol 
% intervals in 55 binary molecular liquid systems and the results 
used as a basis for (a) estimating by extrapolations the glass transition 
temperatures of many common organic liquids which do not vitrify 
in the pure state and thereby (b) identifying the various structural 
features of a molecule which collectively determine the magnitude 
of its T/sub g/. In most cases, simple linear composition depen- 
dences are observed for T/sub g/. The thermodynamic significance 
of dT/sub g//dx is discussed. In the case of cyclohexanol T/sub g/ 
estimated for the liquid exceeds the known value of "'T/sub g/” for 
the plastic crystal phase by some 10°C. The T/sub g/ estimated for 
CCl and CHCl exceed by large intervals the T/sub g/ values 
reported for vapor-deposited amorphous phases of these substances. 
3 figures, 1 table. 


31015 Crystal and molecular structure of organophosphorus in- 
secticides. 8. Ronnel oxon. Baughman, R.G.; Jacobson, R.A. (Ames 


Lab., IA). Agricultural and Food Chemistry; 26: No. 2, 403(Mar 
1978). 


The crystal and molecular structure of ronnel oxon [0,0- 
dimethyl 0-2-,4-5-trichloropheny! phosphate, (HsCO)2P(O)OCsH2Cls 
» monoclinic, P2:/c, a = 9.659 (5), b = 11.388 (2), c = 14.465 (9) A, 
B = 130.09 (4)° Z = 4, Mo Ka radiation] has been determined by 
three-dimensional x-ray analysis. The structure was solved by direct 
methods and refined by full-matrix least-squares procedures to a final 
discrepancy index R = 0.060 for 1842 observed reflections (Fo < 
2.50 (Fo)). The phosphorus-meta hydrogen distance of 5.49 A is well 
within the range of literature values cited for the intramoleculr site 
separaton distance for insect acetylcholinesterase (AChE), yet is 
well outside that for mammalian AChE. CNDO molecular orbital 
calculations are presented to show the charge density distribution in 
ronnel oxon. 


31016 Crystal and molecular structure of herbicides. I. Pyrazon. 
Baughman, R.G.; Virant, M.S.; Jacobson, R.A. (Ames Lab., IA). 
Agricultural and Food Chemistry; 26: No. 2, 511(Mar 1978). 

The crystal and molecular of pyrazon [5-amino-4-chloro-2- 
phenylpyridazin-3-one, CioHsNsClO, orthorhombic, Pca2i, a = 
7.816 (3), b = 21.297 (6), c = 5.707 (1), Z = 4, Mo Ka radiation, pu 
= 2.45 cm™! (no correction made)] has been determined by three- 
dimensional x-ray analysis. The structures was solved by direct 
methods and refined to a final R = 0.077 for 626 observed reflec- 
tions (/Fo/ > 30 (Fo)). The dihedral angle of the two rings is 27.7° 


31017 Crystal and molecular structure of organophosphorus in- 
secticides. 7. Crufomate. Baughman, R.G.; Eckey, D.A.; Jacobson, 
R.A. (Ames Lab., IA). Agricultural and Food Chemistry; 26: No. 2, 
398(Mar 1978). 

The crystal and molecular structure of crufomate [2-chloro-4- 
(1,1-dimethylethy]) methyl methyl-phosphoramidate, 
(HsCO)(HsCNH)P(O)OCsHsCIC(CHs)s, triclinic, Pl, a = 9.506 (2), 
b = 11.826 ©). c = 7.277 (1) A, a = 106.90 (2), B = 91.86 (3), y = 
105.11(3)®9, Z = 2, MoKa radiation] has been determined by three- 
dimensional x-ray analysis. The structure was solved by convention- 
al Patterson and Fourier techniques to a final discrepancy index R = 
0.074 for 1632 observed reflections (Fo > 2.50 (Fo)). The configura- 
tion is substantiated by CNDO II molecular orbital calculations and 
van der Waals arguments and likely features a weak electrostatic 
interaction which somewhat restricts rotation about the phenolic C- 
O bond, thus giving a probable in vivo model. The phosphorus-meta 
hydrogen distances of 5.68 and 5.13 A fall well within the range of 
literature values cited for the intramolecular active site-separation 
distance for insect acetylcholinesterase (AChE), yet are well outside 
that for mammalian AchE. 


31018 Oxyreactivity of doped sucrose carbon. Buch, T.; Guala, 
J.A.; Caneiro, A. (Comision Nacional de Energia Atomica, Negro, 
Argentina). Carbon; 16: No. 5, 377-383(1978). 

Thermagravimetric studies of the combustion kinetics of su- 
crose carbon with various impurities, mainly vanadium and lead, 
show V to be a strong catalyst of the oxidation under conditions of 
chemical control of the reaction, whereas Pb increases the approach 
activation energy of the reaction. To some extent, the addition of Pb 
counteracts the effect of V. The compensation effect between the 
activation energy and the frequency faster is operative in all cases 
studied. The transition between chemical and diffusion control cor- 
relates with isokinetic temperatures in some of the samples. 


31019 Makromolekulares Sins Freiburg. (Macromolecular 
colloquium Freiburg). Cantow, H.J.; Ritter, W.; Moeller, M. Frei- 
burg, Germany; Institut fuer Makromolekulare Chemie (1978). 7Op. 
(CONF-780268—(Absts.)). 

From Macromolecular colloquium; Freiburg, F.R. Germany 
(23 Feb 1978). 

Abstracts of the papers presented at the conference covering 
the topics of synthesis, structure and thermodynamics, dynamics of 
polymer systems, and transition phenomena are compiled. (JSR) 
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31020 Crystallographic characterization of 2,2,7,7-tetraphenyl-6- 
oxabicycol[3.2.1 Joctan-5-ol, C3: H2sOz2: reaction product of 4,4-diphen- 
ylcylohex-2-en-1-one and the radical anion of benzophenone. Wei, 
C.H. (Oak Ridge National Lab., TN), Hawkinson, S.W. Acta Crystal- 
logr., Sect. B; 34: 170-175(1978). 

The reaction product of 4,4-diphenylcyclohex-2-en-l-one and 
the radical anion of benzophenone has been characterized by the 
analysis of three-dimensional x-ray film data. The results provide 
detailed crystal and molecular structure for the reaction product 
(which had previously been assigned an incorrect formula with ring 
formula C;O0—Cg), thereby unambiguously establishing the correct 
formula as 2,2,7,7-tetraphenyl-6-oxabicyclo[3.2. 1Joctan-5-ol (ring for- 
mula C,;O—Cg). The compound crystallizes with 16 molecules in a 
tetragonal unit cell of symmetry I4,/a with parameters a = b = 
27.58 (2) and c = 12.09 (2) A. The structure was solved by direct 
methods and refined by the rigid-group least-squares method to R(F) 
= 0.068 based on 710 intensity data observed. Each molecule is 
hydrogen-bonded to two neighboring molecules via O—H...O 
bonds. 


31021 Structure of hycanthone methanesulfonate, [C2oH2sN2O2 
S][CH;SO;H]:an antischistosomal agent. Wei, C.H.; Einstein, J.R. 
(Oak Ridge National Lab., TN). Acta Crystallogr., Sect. B; 34: 205- 
212(1978). 

The structure of the methanesulfonate of hycathone, 1-[2- 
diethylamino)ethylamino]-4-(hydroxymethy])-thioxanthene-9-one, 
has been determined by x-ray diffraction with three-dimensional 
counter data. The compound crystallizes with four formula units in a 
monoclinic unit cell of symmetry P2:/a, with parameters a = 26.194 
(1), b = 8.7997 (4), c = 10.6373 (5) A, and B = 116.420 (7)® 


31022 Free base porphyrin reduction potentials: a useful struc- 
ture-reactivity parameter. Williams, R.F.X.; Hambright, P. (Howard 
Univ., Washington, DC). Bioinorg. Chem.; 9: No. 6, 537-544(1978). 

Reduction potentials for a series of free-base porphyrins of 
widely differing basicity have been measured in DMF (dimethylfor- 
mamide) solution using phase-selective fundamental harmonic and 
second harmonic ac polarography. The potentials show a good 
linear correlation with porphyrin properties, such as electrophilic 
substitution rates and reduction potentials for the corresponding 
manganese(III) and iron(IRON) metalloporphyrins, regardless of the 
nature of the porphyrin substituent or its position on the porphyrin 
periphery. Examples provided show that the reduction potentials, 
which are rapidly and accurately obtained, are a reasonable measure 
of porphyrin electron density, which can be useful in structure- 
reactivity correlations. 


31023 Effect of organic compounds on the foaming of aqueous 
diethanolamine solutions. Vysheslavtsev, Yu.F.; Nazar’ko, V.M.; 
Latyuk, V.I.; Kazistova, T.M. Gazov. Prom-st.; No. 4, 24-25(Apr 
1977). (In Russian). 

Results are given for laboratory tests on the influence of 
corrosion inhibitor admixtures, condensate and its fractions, aliphatic 
alcohols, mono and diethyleneglycols on the foaming of diethanola- 
mine solutions. 2 figures. 


31024 Some kinetic studies in the reversed micellar system-Aero- 
sol OT (diisooctyl sulfosuccinate)/H2O/Heptane solution. Wong, M.; 
Thomas, J.K. (Univ. of Notre Dame, IN). pp 647-664 of Micelliza- 
tion, solubilization, and microemulsions. Volume 2. Mittal, K.L. 
(ed.). New York, NY; Plenum Press, NY (1977). 

The water molecules partitioning into the hydration shell of 
the counter ions are immobilized in the reversed micelles Aerosol 
OT/H2O/Heptane. Upon the completion of hydration shell, the 
mobility of water is enhanced and approaches that of the ordinary 
water. Fluorescent probes Pyrene (Py) and Pyrene Sulfonic Acid 
(PSA) in the reversed micelles were excited by pulsed ruby laser 
347.1 nm light, and the subsequent decay of the excited singlet states 
were followed. For the ionic quenchers, the motion is very restricted 
at low water content. On the other hand, Oz and CHole can undergo 
unrestricted diffusion. The quenching rate constants are lower for 
the hydrophobic probe Py than the amphiphillic probe PSA in the 
case of ionic quenchers which is attributed to the larger encountered 
probability between the quencher and PSA. Nanosecond pulsed 
radiolysis of biphenyl in the reversed micelles leads to the formation 
of bipheny] anion triplet. The charge on the donor, the availability of 
the acceptor as well as the microenvironment around the acceptor 
are found to affect the efficiency of the electron and energy transfer 
processes significantly. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


31025 (UCRL—81744) Nitrogeen isotope separation by multi- 
photon dissociation of methylamine. Chen, H.L.; Borzileri, C. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 9 Nov 
1978. Contract W-7405-ENG-48. 14p. (CONF-790415—1). Dep. 
NTIS, PC A02/MF AO1. 
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From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

A selective multiphoton photochemical process has been used 
to enrich nitrogen-14 isotope in methylamine. A separation factor of 
two has been achieved for irradiation of CHsN '*H2/CHsN '* H2/NO 
sample with the P(24) line of the 9.6 wp COs, laser transition. The 

threshold laser energy fluence for sncdin is roughly 30 joules/cm?. 

The vibrational isotope shift of methylamine at 9.6 region was 
found to be 12.5 cm™'. The selectivity of the photochemical reaction 
appears to be limited by the overlap of vibrational-rotational lines of 
CHsN'*H2 and CHsN'He molecules due to power broadening 
under the intense laser field. 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 30968 


31026 (SAND—79-0813C) Electron- and photon-stimulated de- 

sorption as hydrogen probes. Knotek, M.L. (Sandia Labs., Albuquer- 

qe: NM (USA)). 1979. Contract EY-76-C-04-0789. 10p. (CONF- 
90127—1). Dep. NTIS, PC A02/MF AOI. 

From Workshop on analysis of hydrogen in solids; Albuquer- 
que, NM, USA (23 Jan 1979). 

Recent results from electron-stimulated desorption (ESD) are 
presented along with even more recently demonstrated photon- 
stimulated desorption (PSD) which show that these techniques are 
powerful and insightful probes of atomic and molecular species on 
surfaces and specifically are very sensitive to hydrogen. As such 
they are valuable complements to the burgeoning array of electronic 
probes of surfaces. More importantly, they open the way for a direct 
study of hydrogen and its singularly important role in surface 
chemistry. While these techniques are primarily surface probes, it is 
demonstrated that ion-milling techniques can be used to determine 
near surface hydrogen profiles. 


31027 Monte Carlo trajectory study of Ar+ Hz: Vibrational se- 
lectivity of dissociative collisions at 4500°K and the characteristics of 
dissociation under equilibrium conditions. Blais, N.C.; Truhlar, D.G. 
(University of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). J. Chem. Phys.; 70: No. 6, 2962- 
2978(15 Mar 1979). 

We have used the quasiclassical trajectory method and a 
realistic potential energy surface to calculate rate constants and 
Arrhenius activation energies for dissociation of p-Hz in Ar from 
each of Ho's fifteen different vibrational levels at a rotational— 
vibrational temperature of 4500°K. We have also calculated the 
equilibrium rate constant and energy of activation and many other 
attributes of the equilibrium reaction at 4500°K. The effect of 
considering the seven quasibound states with longest unimolecular 
lifetimes as reactant states is also studied in detail. Reaction is 
favored by high internal energy: either high rotational quantum 
number at low vibrational quantum number or vice versa. In particu- 
lar, at equilibrium the groups of vibrational levels with vibrational 
quantum numbers v equal to 0—6, 7—11, and 12—14 contribute 
26%, 48%, and 26% to the reaction rate. Dissociation from low v 
levels proceeds primarily from the topmost j state for a given v 
level; as a consequence neither the assumption of vibrational equilib- 
rium nor the assumption of rotational equilibrium is valid for treating 
nonequilibrium effects. 


31028 Lead dioxide reference electrode. Wabner, D.; Hindelang, 
F.; Huss, R. (Technische Univ. Muenchen (Germany, F.R.). Arbeits- 
gruppe Angewandte Elektrochemie). Z. Naturforsch., b; 33: No. 11, 
1357-1359(Nov 1978). (In German). 

For research work in nitric acid and during the deposition of 
lead dioxide from nitric baths a reference electrode has proven its 
value which consists of a lead dioxide layer on a titanium carrier. Its 
potential against n.h.e. lies at 1.455+-0.002V in 1 N Pb(NOs)2 + 0.1 
N HNO; at 295 K. This space-saving electrode can be used in the 
same electrolyte. It is stable against temperature variations and 
electronic control currents. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 31026 


31029 (MIT—2793-14) Nonequilibrium photochemical reactions 
induced by lasers. Technical progress report. Steinfeld, J.I. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Dept. of Chemistry). 15 
— Contract EY-76-S-02-2793. 84p. Dep. NTIS, PC A05/MF 
AOl. 

Infrared double resonance spectrocopy was carried out on 
SFe molecules excited with a CO, laser, using a tunable diode laser 
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as the probe source. Power broadening induced by the pump beam, 
transitions in the 2vs reverse arrow vs manifold, and relaxations 
within the vs vibrational level brought about by collisions between 
SFe and other molecules of SFs, He, and CHsF were observed. 
Results indicate that rotational broadening of the excited-state ab- 
sorption band envelopes may play a significant role in anharmonicity 
compensation, and that rotational relaxation proceeds mainly by 
collisions which reorient the angular momentum with respect to the 
internal coordinates of the SFg molecule, but leave the total J 
quantum number nearly unchanged. Progress is also reported in the 
study of reactions induced by multiple infrared photon excitation. 
The dehydrohalogenation of Re C = CHCl systems (R = H, CHs, 
F) has been examined for the vinyl carbene (R2 C = C:) intermedi- 
ate. Several theoretical aspects of the problem have been examined, 
including the effect of using various distribution functions in RRKM 
models of the multiphoton dissociation process, and an analysis of 
energy deposition in absorbing samples by focussed Gaussian beams. 


31030 (ORO—3797-65) Lanthanide ions as sensitive probes in 
intermolecular energy transfer and organic photochemistry. Final 
report. Filipescu, N. (Georgetown Univ., Washington, DC (USA). 
Dept. of Chemistry). Aug 1978. Contract EY-76-S-05-3797. 16p. 
Dep. NTIS, PC A02/MF AO1. 

The process of energy transfer from selected organic sensitiz- 
ers to lanthanide ion acceptors such as trivalent europium and 
terbium was investigated. A variety of compounds have been tested 
for ability to transfer electronic excitation energy to the rare-earth 
ions. Selected aromatic carbonyl sensitizers found to be efficient 
triplet energy donors were used in transfer experiments in both 
liquid solutions and rigid matrices. Measurement of sensitized rare- 
earth fluorescence, in combination with the donor emission and 
excitation data, allowed accurate evaluation of rate constants for 
individual radiative and radiationless processes. Therefore, the lanth- 
anide ions, with their characteristic narrow-band, intra-4f, parity- 
forbidden luminescence can be used not only as efficient energy 
acceptors but also as sensitive probes for the determination of 
intramolecular and intermolecular migration and dissipation of elec- 
tronic excitation energy. 


31031 (TID—29075) Physical and chemical studies of chloro- 
phyll in microemulsions. Progress report. Mackay, R.A. (Drexel 
Univ., Philadelphia, PA (USA). Dept. of Chemistry). 1978. Contract 
EG-77-S-02-4452. 15p. Dep. NTIS, PC A02/MF AO1. 

Initial studies have been designed to provide fundamental 
information on both the nature of photoreactions in microemulsions 
and the utility of these media as solvents for absorbers of solar 
energy. We have investigated the photoreduction of absorbed dye 
(methyl red and crystal violet) sensitized by chlorophyll a in an 
anionic mineral oil in water microemulsion. Using ascorbate as the 
water soluble reducing agent and pigment concentrations of less than 
one per drop (= 10 pM), the reaction is found to exhibit a pseudo 
first order dependence on crystal violet, but a pseudo zero order 
dependence on methyl] red. The effect of sensitizer, ascorbate con- 
centration and light intensity on the quantum yield has also been 
examined. A reaction mechanism is proposed which involves the 
formation of a chlorophyll-dye triplet exciplex rather than any direct 
intermediacy of an oxidized or reduced pigment species. Based on 
this scheme, a number of rate constants have been estimated. Some 
limited photodegradation studies, as well as extension of the work to 
other chlorins and microemulsion systems of different charge type, 
have been initiated. The results show that chlorophyll a is protected 
from degradation by the redox couple, and that chlorophyll b and 
pheophytin a produce similar quantum yields. It has been found that 
the quantum yield increases when a drop contains two or more 
chlorophyll molecules, and approaches unity above three pigment 
molecules per drop. In summary, the available data are consistent 
with a mechanism which permits use of absorbers other than chloro- 
phyll. 


31032 Photophysics of pyrazine and its methylated derivatives at 
high pressure. Mitchell, D.J.; Schuster, G.B.; Drickamer, H.G 
(School of Chemical Sciences and Materials Research Laboratory, 
University of Illinois at Urbana-Champaign, Urbana, Illinois 61801). 
J. Chem. Phys.; 70: No. 5, 2443-2449(1 Mar 1979). 

Fluorescence quantum yields and phosphorescence quantum 
yields and lifetimes were measured for pyrazine, 2, 6, dimethylpyra- 
zine (DMP) and tetramethylpyrazine (TMP) in polymethy! metha- 
crylate (PMMA) over the pressure range 20—120 kilobar. An addi- 
tional low energy emission appeared at high pressure in these 
samples and in crystalline pyrazine. This is attributed to excimer 
fluorescence. The fluorescence yield increased with pressure at low 
pressures for all three materials, but exhibited a distinct maximum in 
pyrazine, a weak one in DMP and a monotonic increase in TMP. 
The behavior is attributed to increasing 7—7* character of the 
fluorescence balanced by increased excimer formation. The pressure 
effect on excimer emission is strongest in pyrazine and essentially 
nonexistent in TMP. For pyrazine the quantum yield for intersystem 
crossing (at 120 K) decreases with increasing pressure, while for 
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TMP it remains near 1.0 at all pressures. This difference in behavior 
may be associated with different pressure effects on excimer forma- 
tion noted above or to differences in the excimer peak location vis a 
vis the phosphorescence. In pyrazine it lies some 4—5000 cm™! 
below the phosphorescence peak so that excimer to T: transfer is 
difficult, while in TMP the two peaks are nearly isoenergetic so that 
the transfer is possible. 


RADIATION CHEMISTRY 


REFER ALSO TO CITATION(S) 29513 


31033 Effect of pH on oxygen (*P) atom formation in y-ray 
irradiated aqueous solutions. Brown, W.G.; Hart, E.J. (Argonne 
National Lab, IL). J. Phys. Chem.; 82: No. 24, 2539-2542(30 Nov 
1978). 


The yield of O(?P) atoms, G(O*P), inferred from the yield of 
C2H,, G(C2H4), in y-ray irradiated aqueous cyclopentene solutions, 
has been measured in the pH range | to 13.5. In the range 1 to 11, 
G(C2H,) is independent of pH but it rapidly doubles between pH 11 
and 12.5 and then falls abruptly toward 0 at higher pHs. The relative 
yield of O(*P) from photolyzed KBrOs solutions was also studied. In 
this case, pH independence was found in the range 7 to 11 followed 
by a pH de ependent fall in yield at higher pHs. This pH dependent 
rise in G(O*P) is attributed to dissociation of OH™ by subexcitation 
electrons; the decrease in G(C2H,) is caused by reaction of OH™ 
with O(P). The fraction of O(°P) atoms producing C,H, from C;Hs 
is reported for aqueous solutions and so G(O*P) absolute may be 
calculated from G(C2H,). O(*P) reacts 2.6 times faster with CsHs 
than with Oo. 


31034 Radiation chemistry of aqueous solutions of dicyandia- 
mide. Draganic, Z.D.; Draganic, 1.G.; Sehested, K. (Boris Kidric 
Inst. of Nuclear Sciences, Beograd, Yugoslavia). J. Phys. Chem.; 83: 
No. 2, 220-224(25 Jan 1979). 

Oxygen-free aqueous solutions of dicyandiamide, DCDA, 
were exposed to Co y rays or a pulsed 10-MeV electron beam. 
Fast kinetic spectrophotometry was used for the study of free-radical 
intermediates, and computer simulation of the reaction mechanism 
for evaluation of experimental data. The hydrated electron reacts by 
addition, k(e/sub aq/~ + DCDA) = 1.1 x 10'°M™'s~4 the anion 
radical [NH2C(=NH)NHCN] absorbs in the UV region with A/sub 
max/<255nm and an € (255) of 1150 M~'cm™*. It disappears with 2k 
= 1 x 10®M~'s~! by forming a product which absorbs with A/sub 
max/<255nm and an € (255) of 2400 M~'cm™~*. The hydrogen atom 
also reacts by addition, k((H + DCDA) = 2.7 x 10®°M™'s~}, and the 
radical intermediate has a A/sub max/ « of 350nm and an «€ (350) of 
1250 M~'cm~*; it disappears with 2k = 10°M~'s~ Hydroxyl radi- 
cals react both ‘by addition and by abstraction, kKOH + DCDA) = 
5.6 x 10°M~'s~}, and two transients with A/sub max/ at 450 and 
355nm appear. It is estimated that about 90% of OH radicals react 
by abstraction. It has also been found that the radical-anion SO,~ 
reacts efficiently with DCDA and the product of this reaction, 
NH2* C(=O)NHCN, absorbs light with a A/sub max/ of 355nm and 
€ (355) of 1150 M~'cm~'. The OH adduct of DCDA has a A/sub 
max/ of 450nm and ¢€ (450) of 1700 M~'‘cm™}; it disappears by a 
second-order process with 2k = 4 x 10°M~'s~! The search for 
stable radiolytic products in the kilorad- -megarad dose range has 
shown the presence of only a few smaller molecules and in low 
yields. 


31035 Effects of pulse dose on hydrated electron decay kinetics in 
the pulse radiolysis of water. A computer modeling study. Trumbore, 
C.N.; Short, D.R.; Fanning, J.E. Jr.; Olson, J.H. (Univ. of Delaware, 
Newark). J. Phys. Chem.; 82: No. 26, 2762-2767(28 Dec 1978). 

Results from a computer simulation of the pulse radiolysis of 
water using an improved spur model which includes a novel hydrat- 
ed electron distribution and a spur overlap approximation are report- 
ed. Data for hydrated electron decay at nanosecond and subnanose- 
cond times following pulse radiolysis of air-free water are fit within 
experimental error by adjustments in the initial spatial distribution of 
spur intermediates and the energy deposited per average spur. Using 
the same parameters which are successful in modeling the hydrated 
electron decay kinetics, pulse radiolysis data for hydroxyl radical 
decay are also fit within experimental error. Again using the same 
model parameters, the hydrated electron decay data for variable 
pulse dose were computed for times from 107 '* to 10~®s following 
the pulse. At a pulse dose of about 8000 rd the fit between computa- 
tions and experimental data for hydrated electron concentration is 
within experimental error at all times from 100 ps to 1 ws. At several 
kilorad pulse doses there is qualitative agreement but at very low 
pulse doses (below 200 rd) the fit between computer predictions and 
experimental hydrated electron decay data is not even qualitatively 
similar at times longer than 1@~’s. The pulse-dose dependent devi- 
ations from our computer model predictions can be reconciled using 
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Mozumder and Magee’s blobs and/or short tracks. The average spur 
density of these spatial regions is postulated to be on the order of 
that present in 8000-rd pulse-irradiated water. 5 figures. 


31036 Radiation polymerizable compositions. Stvan, O.J.; 
Brodie, M.G. (to Sherwin-Williams Co.). US Patent 4,125,678. 14 
Nov 1978. Filed date 15 Dec 1976. 16p. 

This invention relates to radiation polymerizable composi- 
tions particularly useful in the preparation of printing inks and to a 
method of preparing said radiation polymerizable compositions 
which comprises (1) a condensation product with (2) up to about 
90% by weight thereof of at least one ethylenically unsaturated 
monomer and (3) up to about 50% by weight thereof of at least one 
sensitizer. The condensation products are prepared by condensing at 
least one alkoxy-methyl aminotriazine or methylol aminotriazine 
with one or more polyols, e.g., raw caster oil and at least one 
hydroxy-alkyl acrylate. The polymerizable composition may be 
cured with radiation, e.g., light or electrons, to obtain coatings useful 
for a variety of purposes. 


31037 Radiation curable pressure sensitive adhesive composition. 
Steuben, K.C. (to Union Carbide Corp.). US Patent 4,111,769. 5 Sep 
1978. Filed date 29 Dec 1977. 8p. 

Radiation curable pressure sensitive adhesive composition 
comprises: a polyoxyalkylene homo- or copolymer which is either a 
polyoxyethylene homopolymer or a poly (oxyethylene-oxypropy- 
lene) copolymer, or mixture thereof, having a molecular weight of 
from 1,700 to 90,000, in which at least 40 percent by weight of the 
oxyalkylene units are oxyethylene units; a liquid carbamyloxy alkyl 
acrylate; and, optionally, a photoinitiator. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 
REFER ALSO TO CITATION(S) 30948 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 29370, 29386, 29389, 29391, 29470 


31038 (LA—7627-MS) Methane generated from graphite—tri- 
tium interaction. Coffin, D.O.; Walthers, C.R. (Los Alamos Scientif- 
ic Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 7p. Dep. 
NTIS, PC A02/MF AO1. 

When hydrogen isotopes are separated by cryogenic distilla- 
tion, as little as 1 ppM of methane will eventually plug the still as 
frost accumulates on the column packings. Elemental carbon ex- 
posed to tritium generates methane spontaneously, and yet some dry 
transfer pumps, otherwise compatible with tritium, convey the gas 
with graphite rotors. This study was to determine the methane 
production rate for graphite in tritium. A pump manufacturer sup- 
plied graphite samples that we ex to tritium gas at 0.8 atm. 
After 137 days we measured a methane synthesis rate of 6 ng/h per 
cm? of graphite exposed. At this rate methane might grow to a 
concentration of 0.01 ppM when pure tritium is transferred once 
through a typical graphite—rotor transfer pump. Such a low meth- 
ane level will not cause column blockage, even if the cryogenic still 
is operated continuously for many years. 


31039 (ORNL/TM—6639) Nuclear Medicine Ti . Prog- 
ress report for quarter ending September 30, 1978. Knapp, F. F. Jr. 
(Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 23p. Dep. NTIS, PC A02/MF AOI. 

A unique class of radiopharmaceuticals labeled with the /sup 
117m/Sn nuclide has been developed. The attractive properties of / 
sup 117m/Sn include a 14-day physical half-life and the emission of a 
single y-photon with an optimal energy of 159 keV. A specialized 
apparatus was designed for the conversion of metallic /sup 117m/Sn 
to /sup 117m/SnCl, which was subsequently converted to a variety 
of useful /sup 117m/Sn-labeled organotin intermediates. The avail- 
ability of this unique approach will now make possible the synthesis 
of a wide variety of /sup 117m/Sn-labeled compounds of biological 
interest. Such tissue-specific /sup 117m/Sn-labeled agents may rep- 
resent a new class of useful radiopharmaceuticals. Continuing studies 
involving the preparation and testing of radiopharmaceuticals la- 
beled with ''C, /sup 195m/Pt, and Se are also described. Several 
"C-labeled amino acids including ‘'C-DL-tryptophan, 'C-1- 
aminocyclobutanecarboxylic acid (ACBC), and uNC-]- 
aminocyclopentanecarboxylic acid (ACPC) were prepared, and pa- 
tient studies have demonstrated ACBC to be superior to ACPC for 
tumor localization. Studies with /sup 195m/Pt have recently been 
directed toward attempting to prepare high specific activity /sup 
195m/Pt by the Szilard—Chalmers process. Progress is also rted 
in the development of an in vivo diffusion chamber assay technique 
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that is being used to investigate the cytotoxicity of cyclophospha- 
mide and cis-dichlorodi platinum(II) on the growth of KB 
tumor cells. More recent studies with ™Se-labeled B-aminoethyl 
selenosulfate have demonstrated the significant pancreatic uptake of 
this agent. (ERB) 


31040 (RFP—2845) Kinetics for the reaction of hydrogen with 
uranium powder. Stakebake, J.L. (Atomics International Div., 
Golden, CO (USA). Rocky Flats Plant). 1979. Contract EY-76-C-04- 
3533. 32p. (CONF-790415—3). Dep. NTIS, PC A03/MF AOl1. 

From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

The reaction of hydrogen with uranium powder was investi- 
gated at 13.3 and 26.6 kPa between 50 and 250°C. The reaction 
order was independent of temperature but varied from 2/3-order at 
13.3 kPa to Ist-order at 26.6 kPa. Increasing temperatures resulted in 
decreasing reaction rates over the temperature range studied. A 
reaction mechanism with adsorption as the rate controlling step is 
proposed to expiain the temperature behavior. Decomposition of the 
hydride was found to follow a zero-order rate process. 


31041 Chemistry of trivalent uranium. 2. Synthesis of UCh(18- 
crown-6) and U(BH;,)s(18-crown-6). Moody, D.C.; Penneman, R.A.; 
Salazar, K.V. (Los Alamos Scientific Lab., NM). Inorg. Chem.; 18: 
No. 1, 208-209(Jan 1979). 

The synthesis of UCls(18-crown-6) is reported. 'HNMR stud- 
ies are underway for the purpose of establishing the coordination of 
the uranium in the complex. Although the substance is insoluble in 
tetrahydrofuran, a dispersed solution will react with sodium borohy- 
dride to yield a soluble product, U(BH,)s(18-crown-6). Analytical 
data suggest that the stoichiometry of the complex is probably 
correct. The ‘HNMR spectrum supports the formulation as a 1 : 1 
adduct with an integration of BH,~ to crown ether protons of | : 2 
The 12 BH,” protons are equivalent on the NMR time scale, and are 
shifted downfield due to the paramagnetic U(III) center. The com- 
plex has been recrystallized from THF/ethyl ether solutions. Pre- 
liminary x-ray diffraction results establish a stoichiometry of 
U(BH4)s(18-crown-6), and show that the uranium is actually located 
inside the crown ether cavity for 2 of the 3 different U atoms in the 
unit cell. 


31042 Uranyl complexes with (Hexamethyldisilyl)amido and non- 
afluoro-tert-butoxo ligands. Andersen, R.A. (Lawrence Berkeley 
Lab., CA). Inorg. Chem.; 18: No. 1, 209(Jan 1979). 

Reaction of sodium _ nonafluoro-tert-butoxide with 
dinitratodioxouranium(VI)-bis (tetrahydrofuran), yields the diamag- 
netic perfluoroalkoxide UO2[OC(CF3)s}2 2HF. This complex is solu- 
ble in chlorinated hydrocarbons or ethers but is insoluble in aliphatic 
or aromatic hydrocarbons. The complex is not volatile and decom- 
poses when heated to 130°C under vacuum. The asymmetric UO, 
stretching frequency occurs at 928 cm~'. The IR and 'NHMR 
spectra were measured. The trans arrangement appears to be domi- 
nant. Reaction of sodium (hexamethyldidilyl)amide with uranyl 
chloride in THF yields the diamagnetic, orange-red amide 
UO,[N(SiMes)2]. 2 THF. The complex is soluble in pentane though 
it does not sublime nor yield a molecular ion in the mass spectrom- 
eter. In the IR spectrum, a strong shoulder at 955 cm™' on the 
asymmetric NSiz vibration (935 cm™') can be tentatively ascribed to 
the UO, molecular vibration. The HNMR spectrum is invariant to - 
65°C. 





31043 Apparatus for decontaminating a radioactively contaminat- 
ed coolant. Sanada, T.; Ochiai, K. (to Hitachi, Ltd.). US Patent 
4,123,324. 31 Oct 1978. Priority date 2 Feb 1976, Japan. 10p. 

An apparatus is described for decontaminating a radioactively 
contaminated coolant flowing through the core of a nuclear reactor 
wherein the coolant containing radioactively contaminated impuri- 
ties is withdrawn from the core, precooled and cooled, and then the 
impurities are removed from the coolant by ion exchange, before the 
coolant is returned to the core. 


31044 Method of purifying ion exchanger resins spent in the 
operation of a nuclear reactor. Neeb, K.H.; Richter, H. (to Kraftwerk 
Union Aktiengesellschaft). US Patent 4,118,317. 3 Oct 1978. Priority 
date 23 Feb 1976, German, Federal Republic of (F.R. Germany). 4p. 

A method of freeing from radioactive corrosion products and 
from conditioning substances stemming from the coolant loop of a 
nuclear reactor, ion exchanger resins spent in the operation of the 
reactor includes thoroughly rinsing the resin with deionate so as to 
release suspended radioactive substances from the resins, separating 
the release suspended radioactive substances in a mechanical filter, 
rinsing with diluted mineral acid the resin previously rinsed with 
deionate so as to release radioactive cations and anions and anions 
therefrom, adsorbing the cations and anions in an adsorber substance 
fixed on an inorganic carrier, and separating the conditioning sub- 
stances from the mineral acid with which the resins have been rinsed 
and forming chemical compounds therewith for reuse. 
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31045 Method and apparatus for providing negative ions of acti- 
nide-metal hexafluorides. Compton, R.N.; Reinhardt, P.W.; Garrett, 
W.R. (to Dept. of Energy). US Patent 4,105,746. 8 Aug 1978. Filed 
date 7 Feb 1977. 6p. 

PAT-APPL-766,278. 

This invention relates to a novel method and a novel gener- 
ator, or source, for providing gaseous negative ions of selected metal 
hexafluorides. The method is summarized as follows: in an evacuated 
zone, reacting gaseous fluorine with an actinide-metal body selected 
from the group consisting of uranium, plutonium, neptunium, and 
americium to convert at least part of the metal to the hexafluoride 
state, thus producing gaseous negatively charged metal-hexafluoride 
ions in the evacuated zone, and applying an electric field to the zone 
to remove the ions therefrom. The ion source comprises a chamber 
defining a reaction zone; means for evacuating the zone; an actinide- 
metal body in the zone, the metal being uranium, plutonium, neptun- 
ium, or americium; means for contacting the body with gaseous 
fluorine to convert at least a part thereof to the hexafluoride state; 
and means for applying an electric field to the evacuated zone to 
extract gaseous, negatively charged metal-hexafluoride ions there- 
from. The invention provides unique advantages over conventional 
surface-ionization techniques for producing such ions. 


31046 (RFP-Trans—261) Thorium compounds. Rosenheim, A.; 
Samter, V.; Davidsohn, J. Translated from Z. Anorg. Chem.; 35: 424- 
453(1903). 40p. Dep. NTIS, PC A03/MF AO1. 

Preparation of the following thorium compounds is discussed: 
thorium chloride, thorium bromide, thorium iodide, thorium double 
fluorides, thorium double sulfates, thorium double carbonates, thor- 
ium double oxalates, thorium double tartrates, thorium double ma- 
lates, and compounds of anhydrous thorium chloride with organic 
substances which contain oxygen. (LK) 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 30951 


31047 (CONF-760436—P2, pp _ II.25-11.38) Production and 
chemical isolation of californium-252. Zamayatnin, Yu.S.; Kormush- 
kin, Yu.P.; Karelin, E.A.; Klinov, A.W.; Karasev, V.I.; Mishenev, 
V.B.; Rykov, A.G.; Toporov, Yu.G. (Atomic Reactor Research 
Inst., Dimitrovgrad, USSR). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Some problems of **Cf production in the high flux research 
reactor, SM-2, from various target materials are considered. Proce- 
dures for calculation of californium build-up and a method for non- 
destructive inspection of ***Cf contents in irradiated targets are 
described. Effects of neutron —— hardness on *°*Cf yields are 
estimated. Some methods of *°*Cf chemical isolation from various 
irradiated targets and californium separation from other transpluton- 
ium elements and fission products are also described. The possibili- 
ties of **Cf regeneration and *“*Cm extraction from exhausted 
neutron sources are discussed. 


31048 (CONF-780159—1) Production of einsteinium and fer- 
mium in reactors. Ferguson, D.E. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/ 
MF AOl1. 

From Symposium commemorating the 28th anniversary of 
elements 99 and 100; Oak Ridge, TN, USA (20 Jan 1978) 

A historical background for the production of elements 99 
and 100 in nuclear reactors and a survey of the current technology 
used for producing these elements are presented. (LK) 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


31049 Thermal and heat exchange in a turbulent boundary layer 
with combustion behind the shock wave sliding along the film surface 
of a liquid fuel. Gendugov, V.M. Fiz. Goreniya Vzryva; 14: No. 2, 66- 
71(1978). (In Russian). 

A joint solution is given for an equation of a turbulent 
boundary layer in a gas and an energy equation in the fluid behind 
the shock wave. The surface temperature of the film practically 
jumps up to the equilibrium boiling temperature while the film itself 
does not warm up. A correlation is found for determining a mass 
exchange parameter which depends only on the physico-chemical 
properties of the system’s phases and the velocity of the shock wave. 
8 references. 


31050 Combustion of hydrocarbons in a boundary layer on a 
permeable surface. Batievskii, V.L.; Sergeev, G.T. Fiz. Goreniya 
Vzryva; 14: No. 4, 13-22(1978). (In Russian). 
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Results are given for experimental studies of thermal-mass 
transfer in a reacting laminar and turbulent boundary layer with the 
porous delivery of propane through an air-streamlined surface. 
Equations for heat and mass transfer are obtained by the similarity 
theory methods. 30 references, 5 figures, 1 table. 


31051 Possible mechanism of nitrogen oxides formation in turbu- 
lent diffusion combustion. Buriko, Yu.Ya.; Kuznetsov, V.R. Fiz. 
Goreniya Vzryva; 14: No. 3, 32-42(1978). (In Russian). 

An examination is made of various mechanisms for the forma- 
tion of nitrogen oxides in a turbulent diffusion flame. An irradiation- 
caused reduction in the temperature zone of combustion was found 
to have a greater effect on NO/sub x/ formation than do other 
factors. A model is proposed which accounts for irradiation and 
which makes it possible to explain the basic characteristics of NO/ 
sub x/ formation in turbulent, diffusion flames of various gases, and 
to estimate the maximum value of nitrogen oxides concentration in a 
flame. 31 references, 5 figures, 1 table. 


31052 Distribution of electric potential in hydrocarbon flames. 
Fialkov, B.S.; Shcherbakov, N.D.; Plitsyn, V.T. Fiz. Goreniya 
Vzryva; 14: No. 3, 87-90(1978). (In Russian). 

A study was made of the distribution of electrical potential 
and temperatures in laminar methane and propane—butane flames 
when the excess air coefficient in the mixture is changed from 0 to 
1.2. 7 references, 3 figures. 


31053 Investigation of the mechanism of flame quenching. 
Dhiman, O.P. Columbus, OH; Ohio State Univ. (1978). 142p. Uni- 
versity Microfilms Order No. 78-19,578. 

Thesis (Ph. D.). 

The attenuation and quenching of laminar flames of meth- 
ane—air, methane—oxygen, acetylene—air, hydrogen—air, hydro- 
gen—oxygen—helium, hydrogen—oxygen—argon, hydrogen— 
oxygen—nitrogen, and hydrogen—oxygen—carbon dioxide mixtures 
have been studied. The flames have been quenched by squeezing 
them between two movable plates. Quenching distances have been 
measured for plates constructed of copper, mica, glass (glass strips 
glued to copper plates), and teflon. The catalytic effect of the 
quenching plate surface on the quenching distance has been demon- 
strated by coating the quenching plate surfaces with solutions of 
sodium bicarbonate and potassium chloride. Chlorobromomethane 
and carbon tetrachloride were also used but must be considered to 
act primarily in the gas phase. The investigation of the flame 
attenuation has shown that the quenching distances also depend on 
thermal conductivity, diffusion, and heat capacity of the gas mixture 
in addition to flame temperature, flame speed, and gas composition. 
A simplified one-dimensional mathematical model of the flame has 
been used to develop a theoretical equation for the quenching 
distance. The quenching distances predicted by this expression agree 
statisfactorily with the experimentally determined values. 


ENGINEERING 


GENERAL ENGINEERING 


31054 Annual research summar, July 1, 1977—June 30, 1978. 
West Lafayette, IN; Purdue Univ. (1978). 161p. (NP—23649). 

The research activities within the School of Electrical Engi- 
neering of Purdue University are summarized. The report is intended 
as a reference document for colleagues, propspective graduate stu- 
dents and organizations interested in electrical engineering research. 
The research project summaries are organized according to the eight 
technical areas into which the Purdue electrical engineering gradu- 
ate program is divided for administrative purposes. These are: (1) 
automatic controls; (2) bioengineering; (3) circuits and systems; (4) 
communications; (5) computers and automata; (6) electromagnetic 
fiels and quantum electronic; (7) energy sources and systems; and (8) 
solid state devices and materials. The research and educational 
faciltiies that are available, the recent publications by the staff, and 
the external research and fellowship funds that support the activities 
are described in the Appendices. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 29653, 30651, 30765, 31216 


31055 (BDX—613-1933(Rev.)) CVD aluminum plating on steel. 
Final report. Clay, F.A. (Bendix Corp., Kansas City, MO (USA)). 
Jan 1979. Contract EY-76-C-04-0613. 17p. Dep. NTIS, PC A02/MF 
AOl. 
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A chemical vapor deposition (CVD) process was developed 
that produces aluminum coatings capable of being anodized at 500 
volts. The intent is to use this method to apply an anodized coating 
onto the interior of a complex-shaped part. Unrecycled TIBAL, one 
of the least pyrophoric of the alkyls, was used under the following 
optimum coating conditions: temperature, 260 +- 5°C; spray pres- 
sure, 345 +- 35 kPa; and time, 2 to 3 hours. 


31056 (BDX—613-2118) Finite element analysis of laser welding 
induced thermal shock. Sidorowicz, K. (Bendix Corp., Kansas City, 
MO (USA)). Nov 1978. Contract EY-76-C-04-0613. 21p. (CONF- 
7804104—1). Dep. NTIS, PC A02/MF AO1. 

From American Society for Metals Applications of Lasers to 
materials; Washington, DC, USA (18 Apr 1978), 

Portions of document are illegible. 

The thermal and mechanical responses of a weldment involv- 
ing a girth fillet weld are approximated by the finite element method 
(FEM) and an isothermal ring heat source. Approximately 0.1 ms 
after the application of the ring heat source, the radial traction at an 
analytically predicted depth and location within the weldment ex- 
ceeds the failure strength in tension, followed by fracture. Swelling 
and elongation of the weldment are in evidence in the general 
vicinity of the ring heat source. Loading characteristics of a correc- 
tive fixture are applied to control the radial traction and dilational 
motion and to gain design/processing knowledge. The analytical 
model yields an insight into the physical behavior of the subject 
weldment during CO: laser beam welding (LBW). 


31057 (ESA-SP—112(Vol.1), pp 451-461) Preliminary design 
study of heat pipe heat exchangers. Feldman, K.T.; Lu, D.C. (Univ. 
of New Mexico, Albuquerque). 1976. 

From 2. international conference on heat transfer; Bologna, 
Italy (31 Mar 1976). 


This preliminary design study was intended to identify the 
principle design parameters which can be varied to optimize the 
performance of heat pipe heat exchangers. For example, this study 
indicates that for a given flow rate, heat exchanger performance can 
be improved by using maximum heat exchanger length, staggered 
finned tubes, tubes of the largest possible diameter and reasonably 
small fin height, and the maximum number of fins per inch and fin 
thickness which allowable pressure drop will tolerate. These recom- 
mendations for improving performance are generally what an experi- 
enced heat exchanger designer would recommend. However, the 
degree of performance improvement for each parameter variation 
becomes important when specific design requirments are given, such 
as maximum effectiveness for a given length and height, or maximum 
effectiveness for a minimum number of heat pipes. Based on the 
work done in this study, a number of additional projects have been 
identified for further study. Evaluation is needed of the steel finned 
tube with Dowtherm A fluid, of water with copper tubes and copper 
or aluminum plate fins, and of freon 11 with aluminum tubes and 
fins. Also, optimization techniques need to be identified and devel- 
oped including cost/effectiveness data. Comparison of the theoreti- 
cal performance predictions of this analysis need to be made with 
actual experiment performance. These topics are now being investi- 
gated. 


31058 (ORNL/SUB—7321/1) Research and development of a 
heat pump water heater. Volume 1. Final summary report. Dunning, 
R.L.; Amthor, F.R.; Doyle, E.J. (Energy Utilization Systems, Inc., 
Pittsburgh, PA (USA)). Aug 1978. Contract W-7405-ENG-26. 70p. 
Dep. NTIS, PC A04/MF AO1. 

An electric heat pump water heater with an operating effi- 
ciency, E/sub R/, of 2.5 in average conditions of 70 to 75°F ambient 
air and 55 to 60°F supply water has been designed. With losses taken 
into account, the coefficient of performance (COP) is 2.8 or within 
10% of the design objective. Separate heat pump designs are availa- 
ble for new water heaters and for retrofitting of existing ones. For 
both models, the compressor, evaporator, fan and controls are 
mounted in a round cabinet set on top of the water heater. The 
condenser is a dual tube direct immersion type which enters the tank 
through a special 4-in. hole in the top of new tanks. For retrofit 
units, the condenser is in the form of a helix and is screwed into the 
tank through the hole normally used by the lower resistance ele- 
ment. Early estimates for the cost of the device are between $200 to 
$250 more than for an electric resistance water heater. Using this 
estimate, the payback for many applications will be between one and 
two years with some being less than one year. The payback period is 
dependent on the amount of hot water consumption and the price of 
electricity. In warm climates, the benefit/cost ratio will be improved 
by higher efficiency from warmer ambient air and by the value of 
free air conditioning and dehumidification provided while the unit is 
operating. In colder climates, the improved efficiency from colder 
supply water and the higher operating savings from higher kilowatt- 
hour use because of the colder water tend to offset the effect of the 
less favorable climate. A field demonstration of one hundred water 
heater heat pumps is planned in which each of 20 utilities will 





3218 ENERGY RESEARCH ABSTRACTS 


purchase, install and service five units, and install, service and 
monitor instrumentation packages supplied by DOE. This project 
will deterine the annual COP of each unit and its impact on the 
heating and cooling load of the house. 


31059 (ORNL/TM—6734) Heat exchanger design for desalina- 
tion plants. (Coury and Associates, Lakewood, CO (USA)). Mar 
1979. Contract W-7405-ENG-26. 98p. Dep. NTIS, PC A05/MF 
AOl. 


The Office of Saline Water (OSW) accomplished a very large 
amount of significant work related to the design and performance of 
large heat exchanger bundles and enhanced heat transfer surfaces. 
This work was undertaken to provide basic technical and economic 
data for the design of distillation plants for the desalination of 
seawater, and should be of value to other industrial applications as 
well. The OSW work covers almost every aspect of heat exchanger 
design, and ranges academic research to data gathering on commer- 
cial desalting plants. Exchanger design configurations include multis- 
tage flash plant condensers, vertical tube falling film and upflow 
evaporators, and horizontal tube spray film evaporators. Unfortu- 
nately, the data is scattered through a large number of reports of 
which many are concerned primarily with factors other than heat 
transfer, and the quality of reporting and the quality of the data are 
far from consistent. This report — and organizes the heat 
exchanger data developed by the OSW. Some analysis as to the 
validity of the data is made and ranges of performance that can be 
expected are given. Emphasis is placed on the vertical tube, falling 
film evaporators. A thorough analysis of the large literature file that 
was surveyed was not possible. No analysis was made of the quality 
of original data, but apparent data discrepancies are pointed out 
where such discrepancies happen to be found. 


31060 (UCID—18004) Identification of dynamic behavior of 
structural systems. Weaver, H.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 21 Jul 1978. Contract W-7405- 
ENG-48. 50p. Dep. NTIS, PC A03/MF AOI1. 

The concept of considering a structure as a system is dis- 
cussed. It is shown that such an approach allows one to determine 
(measure) transfer functions of a structure which completely de- 
scribes its dynamic behavior. It also turns out that from these 
transfer functions one is able to extract the modal shapes of the 
structure. 


31061 (UCID—18055) Computerized drill press, interim report. 
Brown, J.B. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 7 Feb 1979. Contract W-7405-ENG-48. 14p. Dep. NTIS, 
PC A02/MF AO1. 

One of the most common jobs done by LLL machinists is the 
drilling of circular patterns of holes called bolt circle patterns. A 
modification to a numerically controlled (N/C) drill press which 
makes it much easier and faster to drill bolt circles is described. 


31062 Drop carry-over phenomenon in liquid evaporation from 
structures. Tolubinsky, V.I.; Antonenko, V.A.; Ostrovsky, 
Yu.N.; Shevchuk, E.N. (Inst. of Engineering Thermophysics, Kiev, 
USSR). Lett. Heat Mass Transfer; 5: No. 6, 339-347(Nov 1978). 
It has been experimentally established that heat transfer from 
the surface of the liquid—laden capillary-porous material is accom- 
plished by evaporation from the free surface of menisci and is 
accompanied by carry-over of drops of the working fluid. The 
reason for this phenomenon is non-uniformity of liquid supply to- 
wards separate cells of the structure or non-uniformity of thermal 
conditions at the heating surface. The spraying intensity depends on 
the geometrical characteristics of the capillary structure, physical 
properties of the liquid, and pressure. 


31063 Automatic targeting of plasma spray gun. Abbatiello, 
L.A.; Neal, R.E. (to Dept. of Energy). US Patent 4,122,351. 24 Oct 
1978. Filed date 30 Aug 1977. 4p. 

PAT-APPL-829, 123. 

A means for monitoring the material portion in the flame of a 
plasma spray gun during spraying operations is described. A colli- 
mated detector, sensitive to certain wavelengths of light emission, is 
used to locate the centroid of the material with each pass of the gun. 
The response from the detector is then relayed to the gun controller 
to be used to automatically realign the gun. 


31064 Air bearing vacuum seal assembly. Booth, R. (to Dept. of 
Energy). US Patent 4,118,042. 3 Oct 1978. Filed date 27 Sep 1977. 
6p. 


PAT-APPL-837,252. 

An air bearing vacuum seal assembly is described that is 
capable of rotating at the speed of several thousand revolutions per 
minute using an air cushion to prevent the rotating and stationary 
parts from touching, and a two stage differential pumping arrang- 
ment to maintain the pressure gradient between the air cushion and 
the vacuum so that the leak rate into the vacuum is, for example, less 
than 1 x 10-*Pa m*/s. The air bearing vacuum seal has particular 
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application for mounting rotating targets to an evacuated accelerator 
beam tube for bombardment of the targets with high-power charged 
particle beams in vacuum. 


31065 Reusable, tamper-indicating seal. Ryan, M.J. (to Dept. of 
Energy). US Patent 4,118,057. 3 Oct 1978. Filed date 24 Feb 1978. 
6p. 


PAT-APPL-880,924. 

A reusable, tamper-indicating seal is comprised of a drum 
confined within a fixed body and rotatable in one direction 
therewithin, the top of the drum constituting a tray carrying a large 
number of small balls of several different colors. The fixed body 
contains parallel holes for looping a seal wire therethrough. The 
base of the drums carries cams adapted to coact with cam followers 
to lock the wire within the seal at one angular position of the drum. 
A channel in the fixed body, visible from outside the seal, adjacent 
the tray constitutes a segregated location for a smal! plurality of the 
colored balls. A spring in the tray forces colored balls into the 
segregated location at one angular position of the drum, further 
rotation securing the balls in position and the wires in the seal. A 
wedge-shaped plough removes the balls from the segregated loca- 
tion, at a different angular position of the drum, the wire being 
unlocked at the same postion. A new pattern of colored balls will 
appear in the segregated location when the seal is relocked. 


31066 Apparatus for ultrasonic nebulization. Olson, K.W.; Haas, 
W.J. Jr.; Fassel, V.A. (to Dept. of Energy). US Patent 4,109,863. 29 
Aug 1978. Filed date 17 Aug 1977. 6p. 

PAT-APPL-825,519. 

An improved apparatus is described for ultrasonic nebuliza- 
tion of liquid samples or suspensions in which the piezoelectric 
transducer is protected from chemical attack and erosion. The 
transducer is protected by being bonded to the inner surface of a 
glass plate which forms one end wall of a first hollow body provided 
with apparatus for circulating a fluid for cooling and stabilizing the 
transducer. The glass plate, which is one-half wavelength in thick- 
ness to provide an acoustically coupled outer nebulizing surface, 
seals an opening in a second hollow body which encloses an aerosol 
mixing chamber. The second body includes apparatus for delivering 
the sample solution to the nebulizing surface, a gas inlet for provid- 
ing a flow of carrier gas for transporting the aerosol of the nebulized 
sample and an aerosol outlet. 


31067 High temperature refrigerator. Steyert, W.A. Jr. (to Dept. 
of Energy). US Patent 4,107,935. 22 Aug 1978. Filed date 10 Mar 
1977. 8p. 

PAT-APPL-776,381. 

A high temperature magnetic refrigerator is described which 
uses a Stirling-like cycle in which rotating magnetic working materi- 
al is heated in zero field and adiabatically magnetized, cooled in high 
field, then adiabatically demagnetized. During this cycle the work- 
ing material is in heat exchange with a pumped fluid which absorbs 
heat from a low temperature heat source and deposits heat in a high 
temperature reservoir. The magnetic refrigeration cycle operates at 
an efficiency 70% of Carnot. 


31068 Multiple-port valve. Doody, T.J. (to Dept. of Energy). 
US Patent 4,108,207. 22 Aug 1978. Filed date 13 Apr 1977. 6p. 

PAT-APPL-787, 137. 

A multiple-port valve assembly is designed to direct flow 
from a primary conduit into any one of a plurality of secondary 
conduits as well as to direct a reverse flow. The valve includes two 
mating hemispherical sockets that rotatably receive a spherical valve 
plug. The valve plug is attached to the primary conduit and includes 
diverging passageways from that conduit to a plurality of ports. 
Each of the ports is alignable with one or more of a plurality of 
secondary conduits fitting into one of the hemispherical sockets. The 
other hemispherical socket includes a slot for the primary conduit 
such that the conduit’s motion along that slot with rotation of the 
spherical plug about various axes will position the valve-plug ports 
in respect to the secondary conduits. 


31069 (GA-tr—15157) Contribution to the calculation of the 
rotational-tone noise of radial fans. Adams, R.G. Aug 1978. Translat- 
ed from Stroemungsmechanik und Stroemungsmaschinen, No. 18, pp 
51-61, May 1975. 26p. Dep. NTIS, PC A03/MF AO1. 

For the computation of the blade-passage noise in centrifugal 
fans, a plane potential flow through the impeller is assumed. The 
sound power will be determined by solution of the inhomogenous 
equation for the sound field, using the aerodynamic variables: pres- 
sure and velocity distribution downstream of the impeller. The 
generation of sound by an idealized dipole or monopole source will 
be computed in the case of: a free running centrifugal rotor; and an 
obstruction in the near field of the rotor. The model yields relations 
between aerodynamic variables at the blade tip and the generation of 
sound in centrifugal fans to achieve noise reduction. A comparison 
of sound power, determined by means of measured pressure and 
velocity distribution with the sound power produced by the fan, 
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measured directly, shows good agreement at the point of best 
mechanical efficiency. 


31070 Tidal sampler. Hayes, D.W. (to Dept. of Energy). US 
Patent 4,095,471. 20 Jun 1978. Filed date 4 Apr 1977. 4p. 

PAT-APPL-784,403. 

An apparatus is described for pumping a sample of water or 
other liquid that uses the energy generated from the rise and fall of 
the liquid level to force a sample of the liquid into a collection 
vessel. A suction vessel and booster vessel with interconnecting 
tubing and check valves are responsive to an oscillating liquid level 
to pump a portion of said liquid into a collection vessel. 


31071 Variable orifice using an iris shutter. Beeman, R.; Brajko- 
vich, S.J. (to Dept. of Energy). US Patent 4,094,492. 13 Jun 1978. 
Filed date 18 Jan 1977. 4p. 

PAT-APPL-760,305. 

A variable orifice forming mechanism is described that uti- 
lizes shutter arrangement adapted to control gas flow, conductance 
in vacuum systems, as a heat shield for furnace windows, as a beam 
shutter in sputtering operations, and in any other application requir- 
ing periodic or continuously-variable control of material, gas, or 
fluid flow. 


31072 Rotation sensor switch. Sevec, J.B. (to Dept. of Energy). 
US Patent 4,093,835. 6 Jun 1978. Filed date 4 Apr 1977. 4p. 

PAT-APPL-784,401. 

A protective device to provide a warning if a piece of 
rotating machinery slows or stops is comprised of a pair of hinged 
weights disposed to rotate on a rotating shaft of the equipment. 
When the equipment is rotating, the weights remain in a plane 
essentially perpendicular to the shaft and constitute part of an 
electrical circuit that is open. When the shaft slows or stops, the 
weights are attracted to a pair of concentric electrically conducting 
disks disposed in a plane perpendicular to the shaft and parallel to 
the plane of the weights when rotating. A disk magnet attracts the 
weights to the electrically conducting plates and maintains the 
electrical contact at the plates to complete an electrical circuit that 
can then provide an alarm signal. 


31073 Effect of iron oxide deposits on heat transfer crisis of 
boiling water. Rassokhin, N.G.; Melnikov, V.N.; Balabanov, E.D. 
(Moscow Power Eng Inst, USSR). Teploenergetika (Moscow); No. 6, 
14-16(Jun 1978). (In Russian). 

Results of an experimental investigation into the effect of iron 
oxide deposits on the critical heat flux during the flow of water in an 
annular channel are presented. Experiments have been carried out at 
the pressure of 7 MPa, mass velocity of 1250-5000 kg/(m?s), and 
relative enthalpy variation at the crisis spot from -0.2 to +0.15. It is 
found that the critical heat flux on a surface with deposits is smaller 
than on a clean surface. 


31074 Design calculation of header systems for heat exchangers. 
Afanas’eva, I.N.; Zinakov, Yu.I.; Khrapov, B.I.; Shishkov, V.M. 
(Bryansk Inst of Transp Mach, USSR). Teploenergetika (Moscow); 
No. 5, 83-85(May 1978). (In Russian). 

Calculations of hydraulic characteristics of a header system 
model for a supercharged air cooler serving the diesel engine of a 
diesel locomotive (in accordance with the existing methods) are 
confronted with the results of experimental investigations. Recom- 
mendations are given on the use of these or other methods of 
calculation, depending on the degree of influence of the geometrical 
or operating regime factors on the nonuniformity of distribution of 
flowrates along heat exchanger channels and the overall drag of the 
header and matrix system. 


31075 Determination of the length of the evaporative sector for a 
steam cooler with a centrifugal injector. Forostov, V.M. (Chelyabinsk 
Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 4, 47- 
51(Apr 1978). (In Russian). 

A criterial relation is proposed, obtained as a result of an 
experimental investigation of steam coolers. It permits determination 
of the length of the evaporation sector--the distance between the 
place where water is injected into flowing steam and to the section 
beyond which there is no moisture in the steam flow. 


31076 Problem of conditions under which it is expedient to use 
heat pumps. Chernyak, M.M. Izv. Vyssh. Uchebn. Zaved., Energ.; No. 
4, 68-72(Apr 1978). (In Russian). 

The problem of determination of the conditions in which it is 
advantageous to use heat pumps according to the criterion of the 
minimum mass of the energy system as a whole is considered. 
Computational relations are obtained. They are used to analyze the 
heat transfer to the environment by radiation. It is shown that in 
energy systems without heat transfer externally to the environment 
by radiation, and using ideal heat pumps with thermostatically 
controlled temperatures of $approximately equals$300 K and below, 
optimal (as regards the criterion of the minimum mass of the energy 
system) temperatures of the radiator do not exceed 400 K and are the 
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lower, the lower are the thermostatically controlled temperatures. 
At the thermostatically controlled temperatures of $approximately 
equals$100 K and below, a substantial reduction of the mass of the 
energy system and of the radiator size is possible. 10 refs. 


31077 Computation of the effectiveness and the mean tempera- 
ture difference for multipass shell and tube heat exchangers with 
baffles. Gaddis, E.S. (Karlsruhe Univ. (TH) (Germany, F.R.). Inst. 
fuer Thermische Verfahrenstechnik). Veelahrenneclnte (Mainz); 12: 
No. 3, 144-150(Mar 1978). (In German). 

For the calculation of the effectiveness and hence the mean 
temperature difference of a multipass shell and tube heat exchangers 
with baffles, the exchanger is treated as a cascade of heat exchanging 
cells. From the effectiveness of the individual cells and the heat 
capacity rate ratio of the flowing mediums, the effectiveness of the 
exchanger and the temperature distribution of the two flowing fluids 
were computed for different flow arrangements. From the computa- 
tions it was found, that the exchanger effectiveness becomes highly 
dependent on the flow arrangement with increasing cell number of 
transfer units and nearly equal values of heat capacity rate of the two 
flowing fluids. The theoretical predictions were verified experimen- 
tally. 


31078 Tool holder for preparation and inspection of a radiused 
edge cutting tool. Asmanes, C. (to Dept. of Energy). US Patent 
Application 881,965. 28 Feb 1978. 9p. 

A tool holding fixture is provided for removably holding a 
radiused edge cutting tool in a tool edge lapping apparatus. The 
fixture allows the operator to preset the lapping radius and angle 
before the tool holder is placed in the fixture and the holder may be 
removed from the lapping apparatus to inspect the tool and simply 
replaced in the fixture to continue lapping in accordance with a 
precise alignment without realignment of the tool relative to the lap. 
The tool holder includes a pair of self aligning bearings in the form 
of precision formed steel balls connected together by a rigid shaft. 
The tool is held by an arm extending from the shaft and the balls set 
in fixed position bearing cups and the holder is oscillated back and 
forth about a fixed axis of rotation to lap the tool radius by means of 
a reversibly driven belt-pulley arrangement coupled to the shaft 
between the bearings. To temporarily remove the holder, the drive 
belt is slipped over the rearward end of the holder and the holder is 
lifted out of the bearing cups. 


31079 Preset pivotal tool holder. Asmanes, C. (to Dept. of 
Energy). US Patent Application 881,966. 28 Feb 1978. 8p. 

A tool fixture is described for precise pre-alignment of a 
radiused edge cutting tool in a tool holder relative to a fixed 
reference pivot point established on the holder about which the tool 
holder may be selectively pivoted relative to the fixture base 
member to change the contact point of the tool cutting edge with a 
workpiece while maintaining the precise same tool cutting radius 
relative to the reference pivot point. 


31080 Shaft seal for a steam turbine. Remberg, A.; Triesch, W. 
(to Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.); 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,635,918/C/. 19 Jan 1978. 3p. (In German). 

The cover of the shaft seal provides a better sealing of the 
outer case joint in the area of the shaft seal with good accessibility. 
For this purpose, the shaft casing cover which has to be opened for 
erection and repair purposes is split, a long way above the horizontal 
central plane. The upper part of the cover, which can be removed 
forms a segment, which is screwed by horizontal screw holes on the 
circumference of a cover ring flange to the opposite upper part of 
the turbine casing. The new screwed connection is limited to 90° or a 
little over, according to the high part joint. A cover ring flange and 
screwed connection at the lower part of the cover is omitted because 
this is cast to the lower part of the outer casing. Only two small 
horizontal flanges set at the ends of the segments have to be screwed 
at the level of the upper edge of the flange of the outer casing to the 
lower part of the cover. The vertical joint screws for connecting the 
upper and lower casings of the turbine are moved close to the casing 
in the area of the shaft seal. The sealing of the large area of part joint 
is improved and poses no problems. Extraction ducts in the cover 
segment open into an annular space between the shaft seal sections. 


31081 Influences of manufacturing tolerances and surface rough- 
ness on the aerodynamic behaviour of compressor blades. Woelk, G.U. 
(GHH Gutehoffnungshuette Sterkrade A.G., Oberhausen (Germany, 
F.R.)). Atomkernenergie; 32: No. 4, 284-291(1978). (In German). 

The costs of the manufacturing of compressor blades are very 
much dependent on the required manufacturing tolerances and the 
required quality of the surface. To obtain high efficiency of the 
energy conversion and to attain operation of the machine in accord- 
ance with the computation, small tolerances and a surface roughness 
below certain values are needed. For optimisation of the costs it is 
necessary to know the influences of tolerances and surface roughness 
on the aerodynamic behaviour of compressor blades. Therefore, 
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measurements were carried out with uniformly thinned and thick- 
ened blades in two-dimensional cascades and with smooth and 
roughened blades mounted in a three-stage axial compressor. The 
results of these systematic experimental investigations lead to the 
correlation between the mentioned manufacturing parameters and 
the characteristic values of the compressor blading - such as efficien- 
cy, pressure ratio or mass flow - and therewith allowing an estima- 
tion of the necessary manufacturing effort. 


31082 Overall performance of multistage axial flow compressors 
with radial and stage. Staude, R. (GHH Gutehoffnungshuette Sterk- 
rade A.G., Oberhausen (Germany, F.R.). Abt. Technische Berech- 
nung Turbomaschinen). Atomkernenergie; 32: No. 4, 279-283(1978). 
(In German). 

A simple procedure is presented for determining the overall 
performance of axial flow compressors which requires relatively 
short computing time. With this method the performance of multis- 
tage compressors with radial end stage was investigated for variable 
speed. Comparisons with measurements show sufficient agreement 
also for extreme part-load points taking into account today’s 
common capacity and power tolerances of +-3%. The influence of 
the radial end stage on the surge line is greatest at the design speed. 
In the speed range investigated, the choking line is fixed by the 
radial end stage. During operation of the compressor near the 
choking line, additional dynamic stresses in the rotor blades are 
avoided by providing the radial end stage. 


31083 Experimental investigation of cyclone-foam air coolers 
with a plate-type moisture separator. Murel, P.Kh.; Soskind, G.L. 
(Tomsk Polytech Inst, USSR). Energomashinostroenie; No. 7, 19- 
21(1978). (In Russian). 

Results of an experimental investigation of the efficiency of 
operation of two cyclone-foam air coolers mounted on a laboratory 
setup after a volumetric impeller are presented. 


31084 Statistical analysis of precision of stamped blanks for large 
blades. Berdyakov, N.I.; Goffenshefer, V.S. (Leningrad Met Plant 
Turb Eng Prod Assoc, USSR). Energomashinostroenie; No. 7, 30- 
32(1978). (In Russian). 

The nonuniformities of machining allowance under the condi- 
tions of the usual root and boss basing of blanks, after automatic 
distribution of allowance on a special machine tool, and also after 
correction of the stamp in accordance with statistical analysis data 
are compared. The reduced rated allowance for the blanks of up to 
1200 mm long blades is: along the blade back 4 mm, along the trough 
3 mm, instead of 5.5 mm. An automatic device provided with 18 
sensors prints out data about deviations from a standard. It is 
concluded that the fullest equalization of allowances is possible by 
using a combination of stamp correction with the automatic distribu- 
tion of allowance. 


31085 Some features of the technology of manufacture of ribbed 
tubes for pmr-type heat exchangers. Bondarenko, V.T.; Serebryakov, 
A.A.; Svitko, A.L. (All-Union Des and Constr Technol Inst of 
Boiler Eng for Nucl Power Plants, USSR). Energomashinostroenie; 
No. 7, 33-35(1978). (In Russian). 

Principal advantages of new heat exchangers of the PMR 
type for residual oil fuel preheating are considered. Specific features 
of the technology of manufacture of ribbed tubes used in the heating 
elements of preheaters are described. The old heat exchangers of the 
PP type were of a horizontal tubular casing type. Their heat transfer 
surfaces are designed in the form of pipe packing. The new heat 
exchangers of the PMR type contain ribbed tubes assembled into 
heating elements. Two-sided heating of the viscous liquid in an 
annular channel provided with lengthwise ribs is more effective than 
in straight smooth tubes used in PP-type preheaters. The heat 
exchangers are manufactured by assembling ribbed tubes by means 
of spot welding. 


31086 Calculation of pipe wear due to ash in staggered bundles. 
Dubovskii, I.E. (Cent Res, Plann and Des Boiler and Turb Inst, 
USSR). Energomashinostroenie; No. 5, 39-40(1978). (In Russian). 

A method of calculation of the wear of pipes in a staggered 
bundle is considered. This method takes into account the geometry 
of the bundle and the fineness of ash. 


31087 Investigation of deterioration of heat transfer in a vertical 
riser tube with nonuniform heat transfer around the perimeter. Belya- 
kov, I.I.; Sokolov, V.V.; Kuznetsov, A.N. (Cent Res, Plann and Des 
Boiler and Turb Inst, USSR). Energomashinostroenie; No. 5, 37- 
39(1978). (In Russian). 

Results of an experimental investigation of the deterioration 
of heat transfer in a vertical upcoming tube with the i.d. of 20 mm 
and the length of 5000 mm, and with a nonuniform heat transfer 
around the tube perimeter, are presented. It is found that, under low 
flow velocity conditions, the effect of transverse circulation causing 
the making up of a film on the frontal generatrix of the pipe, 
degenerates owing to the effect of the thermal flux on the carry-off 
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of liquid drops. It is concluded that, in designing boiler units, with 
unilateral heating, the zone of deteriorated heat exchange must be 
determined without taking into account the effect of the nonunifor- 
mity of heating. 9 refs. 


31088 Generalization of experimental data on the investigation of 
regularities of maximum thermal fluxes of flows in two-phase coreless 
heat pipes. Fainzil’berg, S.N.; Koloskova, N.K.; Semena, M.G. (Kiev 
Polytech Inst, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 6, 
86-88(1978). (In Russian). 

Results of a critical generalization of experimental data on the 
determination of maximum permissible heat fluxes in heat pipes with 
inserts for condensate return are presented. The physical model 
considered and its mathematical description permit selection of 
justified criteria of evaluation of the stability of heat and mass 
— processes taking place in evaporation coreless heat pipes. 9 
refs. 


31089 Determination of vapor temperature in heat pipes with 
separated channels. Gerasimov, Yu.F.; Dolgirev, Yu.E.; Maidanik, 
Yu.F.; Shishkov, Yu.A. (Urals Polytech Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 6, 123-127(1978). (In Russian). 

Calculation of heat pipe operating characteristics, i.e. of the 
dependence of the vapor temperature on the properties of the heat 
carrier, the load connected, the “height” of the oneration, the 
temperature of the condensate, parameters of the core, and geomet- 
ric dimensions of the heat pipe, is presented for antigravitational heat 
pipes with separate channels. Calculation results are presented. They 
show a Satisfactory agreement with experimental data. 


31090 Modeling electrostatic fields in fluidized bed apparatus by 
the method of superposition. Shikhov, V.N.; Linetskaya, F.E. (Urals 
Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 6, 127- 
131(1978). (In Russian). 

The electric field in a cylindrical fluidized bed apparatus is 
represented as consisting of three fields of simple geometrical shapes: 
the field of the charge cylinder of finite dimensions (the walls of the 
apparatus), the field of the disk (the gas distribution grid), and the 
field of the cylinder of finite dimensions with the volumetric density 
of charges (the charged suspended bed). The proposed model of the 
electrostatic field may be utilized to determine the explosion-hazard 
and hydrodynamic characteristics of the fluidized bed. 10 refs. 


31091 Pressure regulator. Ebeling, R.W. Jr.; Weaver, R.B. (to 
Department of Energy). US Patent Application 857,649. 5 Dec 1977. 
6p. 

The pressure within a pressurized flow reactor operated 
under harsh environmental conditions is controlled by establishing 
and maintaining a fluidized bed of uniformly sized granular material 
of selected density by passing the gas from the reactor upwardly 
therethrough at a rate sufficient to fluidize the bed and varying the 
height of the bed by adding granular material thereto or removing 
granular material therefrom to adjust the backpressure on the flow 
reactor. 


31092 Principles of the selection of materials and lubricants for 
friction assemblies from energy criteria. Kostetskii, B.I.; Karaulov, 
A.K.; Kostetskaya, N.B.; Romanov, V.S. (Ukr Agric Acad, Kiev, 
Ukr SSR). Sov. Mater. Sci. (Engl. Transl.); 13: No. 5, 556-558(Sep- 
Oct 1977). 

The overall law governing the change in the parameters of 
the friction and the wear as a function of the external conditions of 
the loading is shown in the form of a diagram. Three sectors of 
friction are distinguished. Sector I corresponds to not fully estab- 
lished conditions of the course of the process in the zone of the 
friction, and sector III to a transition to nonpermissible damages to 
the rubbing materials. The study of the range of normal friction and 
wear (sector II) is of the most interest. For the course of normal 
mechanochemical wear, equilibrium between the friction-activation 
and passivation energies is required. The use of diagrams of the 
secondary structures enables a directed selection and development of 
special alloys and lubricating oils for the friction assemblies of 
machines. 


31093 Method for steam generation. Arenson, E. (to Black, 
Sivalls and Bryson, Inc., Oklahoma City (USA); Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,302,133/ 
C/. 24 Mar 1977. Sp. (In German). 

The method is to prevent the so-called film boiling disturbing 
the continuously stable evaporation of a second medium, in it a tube 
bundle is heated with steam partly condensing on these tubes. A 
means to achieve this is the admixture of an inert gas, e.g. air or 
nitrogen, to the heating steam. With it the amount of heat flux from 
the heating steam to the medium flowing through the tubes, e.g. 
propane, can be controlled in such manner that no insulating steam 
layer will be formed as a film on the inner wall of the tube. The 
amount of inert gas to be continuously supplied for this purpose is 
adjusted during operation of the boiler so that film boiling, which 
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can easily be detected, is stopped. In plants where steam is available 
as a source of energy for many applications such a boiler is heated 
with live steam to which the inert gas is added through a control 
valve. In other cases the steam is produced in the boiler itself, e.g. by 
means of gas firing. Then a furnace is built across the lower half, 
filled with water, of a horizontal cylindrical boiler. In the upper half 
a continuous loop is mounted. The inert gas is directly fed to the 
upper space of the boiler. The supply of fuel gas is controlled 
depending on the temperature of the propane vapor produced. 


31094 Steam generator. Vidal, J.; Lemoine, J. (to Societe Stein 
Industrie, 75 - Paris (France); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,221,919/C/. 28 Oct 1976. 7p. 
(In German). 

The patent deals with the problem of saving relatively costly 
long pipings which are used to be assembled for a known type of a 
boiler house with flue gas escape hom the top of the boiler, with an 
ais heater arranged above it, and with blower(s) at the bottom of the 
boiler. This is achieved, if there is a stack included in the boiler 
house or directly connected to it, by utilizing the chimney base, 
which mostly used is only as a supporting structure. By means of a 
horizontal separating wall in this base at the level of the ceiling of 
the boiler house a vertical channel of boiler house height is gained - 
or also several channels by introducting further vertical separating 
walls. These channels may possible provide connections between 
places of attachment at the level of the boiler house roof (air heater, 
flue gas escape) and such places near the bottom (blowers, boiler 
furnace). The following examples are mentioned: Guiding of the 
combustion air from the blower at the bottom of the boiler house 
through one of the channels to the air heater on the roof of the boiler 
house and of the heated air from there through a second channel 
down to the burners. Or resp. and: Escaping of smoke at the outlet 
of the economizer, built into the boiler, by means of a refeeding 
blower with the suction side on a third channel or shaft and with 
thw pressure side on the furnace. 


31095 Method of generating steam. Berger, H.D. (to Chemische 
Werke Huels A.G., Marl (Germany, F.R.); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,505,839/A/. 7 
Oct 1976. 8p. (In German). 

The method refers to the coupling of two steam distribution 
systems with different pressures, being used for heating purposes in 
chemical plants. It aims at reaching a considerably higher output of 
low-pressure steam than is now possible with single-stage expansion 
of the produced high-pressure condensate. This is achieved by multi- 
stage, at least threestage expansion. Thereby a first amount of steam 
is gained by expanding the hot condensate water to an intermediate 
pressure between that of the high-pressure and that of the low- 
pressure system. A second amount of steam is produced by expan- 
sion from the intermediate pressure to the pressure of the low- 
pressure system; it is directly supplied to this system. Further expan- 
sion of the remaining condensate water to a pressure between that of 
the low-pressure system and atmospheric pressure yields a third, 
considerable amount of steam. This one is brought to the pressure of 
the low-pressure system by means of a steam ejector supplied with 
the amount of steam generated in the first stage and fed together 
with this latter amount to the low-pressure system. With this method 
20 to 24% more steam is produced than with the conventional 
process, as will be shown by a table for different initial temperatures 
of the high-pressure condensate. The method saves cooling water 
too. 


31096 Application of the heat pipe principle to a hot sprue 
bushing. Chen, S.J. (Kenics Corp., Andover, MA); Stewart, J.M. pp 
87-96 of Specialized plastics education. Greenwich, CT; Society of 
Plastic Engineers (1976). 

From SPE annual pacific technical conference; Seattle, WA, 
USA (10 Aug 1976). 

The use of heat pipes to control the temperature of hot sprue 
systems used for the injection molding of plastics, and the design and 
performance of a hot sprue bushing containing heat pipes are de- 
scribed. Use of heat pipes eliminate cartridge heater problems which 
represent the major obstacle to sprueless molding. Improved process 
economics and product properties will result with the heat pipe 
method of injection molding. (LCL) 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 30241, 31309, 31310, 31313, 
31314, 31318, 31923, 31924 


31097 (LA—7605-PR) Magnetic refrigerator development. Prog- 
ress report, June 1—August 31, 1978. Barclay, J.A.; Steyert, W.A.; 
Zrudsky, D.R. (Los Alamos Scientific Lab., NM (USA)). Feb 1979. 
Contract W-7405-ENG-36. 18p. Dep. NTIS, PC A02/MF AOI. 
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The objectives of this program are to develop new, low-cost, 
high-efficiency, magnetic refrigeration methods for cooling large 
superconducting devices of interest to the electric power industry. 
During the report period, the magnet was tested further, the housing 
and seals were tested, and the gadolinium design was finalized. The 
development of instrumentation for temperature, flow, and pressure 
measurements, of external heat exchanges, and of pumping systems is 
under way or complete. 


31098 Magnetic thermometry to below one millikelvin with lanth- 
anum-diluted cerium magnesium nitrate. Paulson, D.N.; Krusius, M.; 
Wheatley, J.C.; Safrata, R.S.; Kolac, M.; Tethal, T.; Svec, K.; Matas, 
J. (Department of Physics, University of California at San Diego, La 
Jolla, California). J. Low Temp. Phys.; 34: No. 1, 63-82(1 Jan 1979). 

Measurements are presented of the pressure and magnetic 
temperature coordinates of the phase diagram of liquid *He using a 
powdered Ce/sub 0.05/La/sub 0.95/ magnesium nitrate thermom- 
eter in the shape of a right circular cylinder with diameter equal to 
height. The lowest magnetic temperature observed with the ther- 
mometer is 0.41 mK. The magnetic temperature of the intersection 
of the second-order line with the melting curve is 2.625 mK, and the 
critical temperature at zero pressure is 1.055 mK. The difference 
between T/sub c/* and T/sub AB/* extrapolated to melting pres- 
sure is 0.57 mK, in excellent agreement with the difference T/sub 
A/—T'/sub B/ found from measurements along the melting curve. 
The present data re compared with the La Jolla provisional absolute 
scale based on noise thermometry and zero sound. We make the 
assumption that the absolute temperature T and the present magnetic 
temperature T* are related by T=T*+A and use the resultant scale 
to reanalyze a variety of experimental results that had been given in 
terms of the La Jolla provisional scale. 


31099 (LA-tr—79-1) Level indicator and controller for cryogenic 
liquids, (Compagnie Generale d’Electricite (CGE), 91 - Marcoussis 
(France)). 1979. Translation of French report. 26p. Dep. NTIS, PC 
A03/MF AO}. 

The principle of the device is the utilization of the large 
temperature coefficient exhibited by the resistivity of a semiconduc- 
tor. In helium, this gives a ratio on the order of 3:1 between the 
resistance values depending on whether the probe is in the liquid or 
in the gas directly in contact with the liquid. This resistance differ- 
ence is used in a bridge type electronic circuit after amplification to 
operate light signals and possibly a level controller. The level 
indicator consists of: (1) four or eight small level probes which can 
easily be positioned at the chosen locations. (Each of these probes is 
calibrated and its U (1) characteristics are determined in a cryogenic 
liquid and in the gas 1 mm above the surface where the two phases 
are separated); and (2) a power supply and measurement unit which 
contains the indicators for the various associated probes. The elec- 
tronic circuits are completely transistorized using high-reliability 
silicon components. The circuits are on plug-in printed circuit 
boards. The unit may also contain a level-controlling system which 
permits the automatic transfer of a cryogenic liquid without manual 
intervention. 


31100 Optically induced nonequilibrium and heating effects in 
superconductors. Schuller, I.K.; Falco, C.M. (Department of Physics, 
University of California, Los Angeles, California 90024). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 4: No. 7, 446-447(Jul 1978). 

We have studied the behavior of a thin film Superconducting 
Quantum Interference Device (SQUID) and of a bimetallic super- 
conducting loop under laser light irradiation. We find that the 
experimental data can be explained by simple thermal heating with- 
out assuming the existence of nonthermal nonequilibrium quasiparti- 
cle distribution. We also find that the observation of collective 
behavior at low temperature as suggested by Baru and Sukhanov 
will be hindered by thermal effects. 


31101 Influence of a microwave field on the critical current of 
superconducting contacts. Aslamazov, L.G.; Larkin, A.I. (Institute of 
Steel and Alloys, Moscow). Sov. Phys. - JETP (Engl. Transl.); 47: No. 
6, 1136-1142(Jun 1978). 

An investigation is reported of the influence of nonequili- 
brium electrons on the critical current of a superconducting contact 
subjected to an external hf field. It is shown that the effective 
cooling of electrons trapped in the region of the contact which has a 
lower value of the gap may result in a considerable increase of the 
critical current. The maximum critical current is found and a study is 
made of the dependence of this current on the power at various 
temperatures. On approach of the critical temperature there should 
be a transition from stimulation to suppression of superconductivity 
in the contact, which agrees with the experimental results. The 
frequency limits of the existence of the effect are estimated. 


31102 Cryogenic structural support. Niemann, R.C.; Mataya, 
K.F.; Gonozy, J.D. (to Dept. of Energy). US Patent Application 
882,726. 2 Mar 1978. 6p. 





3222 ENERGY RESEARCH ABSTRACTS 


A tensile support member is provided for use in a cryogenic 
environment. The member is in the form of a link formed of an 
epoxy glass laminate with at least one ply of the laminate having its 
fibers aligned circumferentially about the link. 


31103 Superconducting magnet. Satti, J.A. (to Department of 
Energy). US Patent Application 865,345. 28 Dec 1977. 14p. 

A superconducting magnet designed to produce magnetic 
flux densities of the order of 4 to 5 Webers per square meter is 
described. The magnet is constructed by first forming a cable of a 
plurality of matrixed superconductor wires with each wire of the 
plurality insulated from each other one. The cable is shaped into a 
rectangular cross-section and is wound with tape in an open spiral to 
create cooling channels. Coils are wound in a calculated pattern in 
saddle shapes to produce desired fields, such as dipoles, quadrupoles, 
and the like. Wedges are inserted between adjacent cables as needed 
to maintain substantially radial placement of the long dimensions of 
cross sections of the cables. After winding, individual strands in each 
of the cables are brought out to terminals and are interconnected to 
place all of the strands in series and to maximize the propagation of a 
quench by alternating conduction from an inner layer to an outer 
layer and from top half to bottom half as often as possible. Individual 
layers are separated from others by spiraled aluminum spacers to 
facilitate cooling. The wound coil is wrapped with an epoxy tape 
that is cured by heat and then machined to an interference fit with an 
outer aluminium pipe which is then affixed securely to the assembled 
coil by heating it to make a shrink fit. 


HANDLING EQUIPMENT AND PROCEDURES 


31104 (CONF-7811120—1) Past and future challenges in devel- 
oping remote systems technology. Ferguson, K.R. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 10p. Dep. 
NTIS, PC A02/MF AOl1. 

From 26. remote systems technology conference; Washing- 
ton, DC, USA (12 Nov 1978). 

During the early development of remote systems for process- 
ing and examining fuel and materials from nuclear reactors, the 
facility designer and operator worked closely together to meet the 
challenges of this new field. Numerous challenges still face the 
nuclear remote systems engineer, e.g., the development of systems 
that reduce the exposure of workers, the need for advances in basic 
technology, and the development of cost-effective facilities. The 
solution to these and other challenges can be accelerated by an 
expanded program of information exchange, an aggressive develop- 
ment program, and improved project management procedures. 


31105 (ORNL/TM—6662) Consolidated Fuel Reprocessing Pro- 
gram. Conceptual study for a laser disassembly development unit. 
Carstens, J.P.; Weil, B.S. (Oak Ridge National Lab., TN (USA)). 
Feb 1979. Contract W-7405-ENG-26. 70p. AT. 

Several inherent characteristics of laser cutting suggest the 
desirability of the usage of this technique to cut metal in a hot cell. 
The study results indicate the basic feasibility of laser cutting for the 
disassembly of fast reactor fuel subassemblies. Presented in this 
report are the results of tests performed, a systems analysis, and a 
conceptual design for a developmental disassembly laser unit. 


31106 (UCRL—80711) Role of computers in quality assurance in 
the LLL Criticality Safety Program. Koponen, B.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1978. Con- 
tract W-7405-ENG-48. 24p. (CONF-780622—79). Dep. NTIS, PC 
A02/MF AO1. 

- From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


Some of the aspects of computational criticality safety quality 
assurance that have been emphasized in recent years at LLL are 
summarized. In particular, computer code changes that have been 
made that help the criticality analyst reduce the number of errors 
that he makes and to locate those that he does make; and how a 
computerized “benchmark” data base aids him in the validation of 
his computational methods are discussed. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 29409, 29410 


31107 (K/DD—1005) High energy absorption chocks for a 10- 
ton UF; cylinder. Newlon, C.E. (Oak Ridge Gaseous Diffusion Plant, 
TN (USA)). 14 Feb 1979. Contract W-7405-ENG-26. 23p. Dep. 
NTIS, PC A02/MF A011. 

A new, light-weight, high-energy absorption chock has been 
designed, built, and tested to provide a high degree of impact 
protection for UF¢ cylinders under both normal and accident condi- 
tions. Tests under a simulated UFs loading have indicated that a 10- 
ton type thin wall UFs cylinder, which contains 20,000 pounds of 
liquid UF. with the high-energy absorpticn chock (HEAC) attached 
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at each end, would not rupture when dropped onto a 16-in. thick 
reinforced concrete pad at heights up to 12 ft. Further testing or 
study to determine the applicability of this new cylinder protection 
device for use with other UF cylinders may be worthwhile. 


31108 (ORNL/ENG/TM—3(Add.1)) Safety analysis report for 
packaging: the ORNL tungsten-shielded cask . Evans, J.H.; Mouring, 
R.W. (Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W- 
7405-ENG-26. 29p. Dep. NTIS, PC A03/MF AO1. 

Described here are the modifications of the Oak Ridge Na- 
tional Laboratory (ORNL) tungsten-shielded cask necessary when 
the cask is used to transport materials of greater activity and heat 
load than those specified in the original Safety Analysis Report for 
Packaging (SARP) for the cask. Also included are the data and 
documentation to demonstrate that the cask complies with the 
regulations governing containers in which radioactive and fissile 
materials are transported, even under the previously states circum- 
stances. 


TRANSPORT AND STORAGE FACILITIES 


31109 Split air convection pile. Jahns, H.O.; Galate, J.W.; 
Wheeler, J.A. Jr. (to Exxon Production Research Co.). US Patent 
4,111,258. 5 Sep 1978. Filed date 10 May 1976. 10p. 

An air convection pile for transferring heat from a medium 
surrounding the lower end of the pile is disclosed to the colder 
ambient air. A pipe of sufficient length to extend from the air- 
medium interface downward into the medium is adapted to be 
opened to the ambient air near its upper end. A flow dividing 
partition is placed longitudinally within the pipe. The partition has 
two longitudinal edges which contact the inner wall of the pipe to 
divide the interior volume of the pipe into two flow channels. The 
partition is adapted near the lower end of the pipe to allow the flow 
of air between the flow channels. Apparatus for controlling the flow 
of air through the pile is also disclosed. A hood encloses the open 
upper end of the pile. It is adapted to allow the flow of air between 
the ambient air and the flow channels. Within the hood, there is a 
temperature responsive, or manual, means for closing off the flow 
channels from the ambient air. 


31110 Equipment for the testing, inspection and monitoring of 
pipelines. Riess, N.; Schittko, H. (Helling und Co., Hamburg (Ger- 
many, F.R.)). Three R Int.; 17: No. 10, 634-638(1978). (In German). 

Environmental og ep and the exating demands made 
today on supply systems have had a considerable impact on pipeline 
inspection. The article outlines the inspection of welds at the pipe 
manufacturer, the automatic inspection of girth welds with the aid of 
pigs and ultrasonic checks and high-tension insulation tests to show 
the extent to which pipelines can be inspected. The mobile laborato- 
ries employed require highly qualified staff. Repeat tests and checks 
can be carried out in several ways to ensure that pipeline reliability is 
maintained. 


31111 Problems of operating a 69-mile pipeline. McNamara, E.J. 
Bulk; No. 3, 36-41(Mar 1977). 

The operational problems of the 60-mile copper slurry pipe- 
line in Irian Jaya, Indonesia are described. The pipeline has experi- 
enced severe erosion problems in flow sections where pipeline 
gradients are as steep as 28%. Corrective measures are outlined. 


31112 Solid—liquid flow: slurry pipeline transportation. Wasp, 
E.J.; Kenny, J.P.; Gandhi, R.L. Ser. Bulk Mater. Handl.; 1: No. 4, 
224(1977). 

Fundamental aspects of solid—liquid flow are considered in 
relation to practice. There are chapters on pumps, valves, and other 
mechanical equipment as well as problems of corrosion and erosion. 
The final chapter is concerned with pipeline economics. 


31113 Geotechnical input for deep-water pipelines. Yen, B.C. 
(California State Univ., Long Beach); Allen, R.L.; Shatto, H.H. pp 
504-522 of Proceedings of Civil Engineering in the Oceans/III. Vol. 
I. New York, NY; American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

Geotechnical problems associated with submarine pipeline 
Operations in deep-water are distinctly different from onshore pro- 
jects, shallow-water pipeline projects, and heavily-loaded offshore 
structures. For many submarine pipelines, soil information from the 
first 10 to 20 ft below the mudline is usually most important. On the 
other hand, because of the shallow depths of burial, if any, subma- 
rine pipelines are vulnerable to damage from shallow subaqueous 
slides and turbidity currents. Geomorphological and wave-induced 
pressure differences between deep- and shallow-water routes may 
result in fundamental differences in soil properties such as stress 
histories, relative densities, and rates of deposition and the concomi- 
tant in-situ pore pressures. These differences result in different 
design approaches and considerations between deep- and shallow- 
water routes. Experience gained from shallow-water projects may 
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not be directly applicable to deep-water projects. These geotechnical 
factors are discussed in general and experience from a conceptual 
feasibility study for a pipeline route crossing the Norwegian Trench 
is used to illustrate the range of problems which are encountered. 
This paper presents the team experience between geotechnical and 
design engineers so that a geotechnical assessment of marine clay 
characteristics could be pragmatically related to the design/con- 
struction alternatives of deep-water pipelines. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 28919, 29088, 29125, 29128, 31561 


31114 Oscillating installation for installing in a body of water 
and method for its construction. Michel, D.; Serrano, F.deA.M. (to 
Compagnie Generale pour les Developpements Operationnels des 
Richesses Sous-Marines "'C.G. Doris’’). US Patent 4,126,010. 21 Nov 
1978. Priority date 23 Jul 1976, France. 14p. 

The invention relates to an oscillating installation installed at 
a fixed site in a body of water, comprising a shaft which rests on a 
heavy base, which itself bears on a bed, and which supports a 
platform at its upper part, the shaft is connected to the base by a ball- 
joint consisting of two hemispherical caps. The shaft is loaded in 
such manner that the joint is always under compression. Examples of 
forms of joint comprising packings between the two caps are de- 
scribed. The invention also relates to a method of laying such an 
installation, the latter being conveyed by flotation to the site, and the 
correction of listing by the use of caissons disposed along the shaft. 


31115 Drilling and installation system. Cherrington, M.D. US 
Patent 4,121,673. 24 Oct 1978. Filed date 10 Nov 1976. 6p. 

A system for drilling and simutaneously installing a relatively 
large production casing along an invert underground arcuate path 
beneath an obstacle is disclosed. A plurality of production casing 
segments, each having preformed cui ‘ure corresponding to the 
radius of the curvature of the arcuate path, are joined end to end and 
advanced along the desired path. A drill head is located in front of 
the leading end of the casing. The drill head is mounted to the casing 
so that the angular orientation of the drill head relative to the axis of 
the leading end of the casing is at least partially adjustable. A drill bit 
is located in front of the drill head and a motor is located within the 
drill head to drive the drill bit. The drill bit excavates a passageway 
along the arcuate path in advance of the casing. The angular 
orientation of the drill head relative to the axis of the leading end of 
the casing is controlled so that the passageway is excavated along 
the preselected arcuate path and the casing is simultaneously in- 
stalled along that path. 


31116 Offshore driller rig. Vogel, R. (to Salzgitter Maschinen 
AG). US Patent 4,109.477. 29 Aug 1978. Priority date 18 Feb 1974, 
German, Federal Republic of (F.R. Germany). 40p. 

A platform is arranged on one or more separate frameworks. 
Each of the frameworks is provided with a plurality of downwardly 
extending hollow legs. Each of the legs has a lower end and its 
interior is accessible from the platform at its upper end. A plurality 
of ballastable floats together at least furnish a part of the buoyancy 
required to maintan the framework structure afloat preliminary to its 
anchoring on the ocean bottom; each of the floats is mounted at one 
of the lower ends of the legs and has a bottom wall and a deformable 
skirt surrounding the bottom wall and depending downwardly 
beyond the same. A spider-like unit is provided at each of the floats 
and adapted to discharge pressure medium against the ocean bottom 
beneath the float when the latter is proximal to or rests upon the 
ocean bottom. The interior of each leg is connectable with the 
interior of the associated float and with the space beneath the float 
so that ballasting material, such as split rock or the like, can be pored 
through the leg onto the ocean bottom beneath the float, and also 
ultimately fill up the float and possibly also the leg; this material can 
be supplied from the upper platform. 


31117 Under water crane. Sumner, M.N. (to Sea Horse Corp.). 
US Patent 4,109,480. 29 Aug 1978. Filed date 20 Jun 1975. 8p. 

A system of submarine cranes suited to handling pipe, fittings, 
tools and machinery on the marine floor, as by divers, and having 
simple articulate carrying cross-beams with hydraulic motive means 
and controls, and possible balloon assistance and means to hump and 
bend, couple, and repair pipelines and machines under water. 


31118 ‘78 Hannover fair and mining. Bergbau; 29: No. 6, 251- 
265(Jun 1978). (In German). 
From Systems exhibition ‘Energy’ within the context of the 
Hannover Fair; Hannover, Germany, F.R. (19 - 27 Apr 1978). 
The report gives a survey of mining machinery and equip- 
ment exhibited at the 1978 Hannover Fair. 


31119 Ropeless winding. Dhar, S.K. Colliery Guardian; 226: No. 
6, 324-325(Jun 1978). 
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The article briefly looks at the problem of winding in deep 
mining, and suggests the application of elementary principles of 
mechanics in solving this knotty problem. In this new approach to 
winding, the rope itself would be discarded along with the head 
gear, pulleys, winding engine, suspension gear, etc., and a large 
number of slow speed, small capacity buggies would be operated 
instead. 


31120 Effect of stress on water jet performance. Summers, D.A. 
(Univ. of Missouri, Roila); Weakley, L.A. pp 180-186 + vp of Rock 
mechanics. Kim, Y.S. (comp.). Reno, NV; University of Nevada 
Om. 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Research on the use of high pressure water jet systems to date 
has mainly concentrated on laboratory simulation tests and field 
trials on the surface. The effects of field stress have only been 
simulated, therefore, by sample confinement in triaxial chambers. 
This paper contrasts such results with data obtained from a test site 
located 1000 ft below the surface in a stressed barrier pillar. Data are 
further supplied contrasting the water jet performance in this rock 
under stress with that achieved in the same area when the rock is 
destressed. A water jet slotting technique which was used for the 
destressing is described. 


31121 Some observations of machine tunneling at the Kielder 
aqueduct. O'Rourke, T.D. (Univ. of Illinois, Urbana-Champaign); 
Priest, S.D.; New, B.M. pp 362-369 of Rock mechanics. Kim, Y.S. 
(comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Observation and measurements were taken in the initial 1600 
m of a tunnel driven by means of a tunnel boring machine through 
approximately equal lengths of sandstone, limestone, and mudstone. 
This paper summarizes the structure and material properties of the 
in-situ rock in each of the principal lithologies and relates these 
features to the construction history. Attention is directed to the 
performance of the tunnel boring machine in light of the geological 
conditions. In addition, the results of seismic scans, taken along the 
tunnel, are summarized and compared with the ground encountered. 


31122 Pressure distribution on bit-tooth designed for deep well. 
Chia, W.R. (Sii Smith Tool, Irvine, CA). pp 439-443 + vp of Rock 
mechanics. Kim, Y.S. (comp.). Reno, NV; University of Nevada 
(1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

In deep wells, high bottom-hole pressure produces low drill- 
ing rates by increasing rock strength and by creating bottom-hole 
cleaning problems. New drilling bits are needed to increase rate of 
penetration and bit life. Both of these factors greatly influence the 
cost of drilling a well. This paper develops a method to compute the 
distribution of pressure on the cutting tooth, considering especially 
the effect of the nonlinearity of tooth profiles and plastic rock 
properties. Indentation force and deviation force on the bit-tooth are 
obtained integrating the non-uniform pressures between rock and 
tooth. Stress analysis can be applied to ensure an optimized profile of 
the cutter to attain fast penetration and longer life. Examples are 
shown and discussed for several kinds of rocks and tooth profiles, 
and the results compare agreeably with previous test data. 


31123 First results of modern methods for the controlled drilling 
of wells as used in Armenia. Airiyants, A.S.; Kostin, Yu.S. (Uprav- 
lenie Geologii SM Armyanskoi SSR, Zaeaikalesii NII). Jzv. Akad. 
Nauk Arm. SSR, Nauki Zemle; 31: No. 3, 63-69(1978). (In Russian). 

A description is given of the operation of deflectors used in 
combination with orientation equipment for exploratory drilling in 
Armenian fields. The tests of the new equipment indicate that they 
can be used widely for reducing the time required for geological- 
exploratory operations in Armenia. 


31124 Application of recent pump developments to the needs of 
the offshore oil industry. Duncan, A.B.; Hood, J.F. (Weir Pum 
Ltd., Glasgow, Eng.). pp 7-24 of Pumps and compressors for Off. 
shore oil and gas. Bury St. Edmunds, Eng.; Institution of Mechanical 
Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Development of the multistage centrifugal pump in recent 
years has given pump designers a much greater in-depth knowledge 
of the nature and magnitude of the forces acting on a pump rotor. 
This has led to the establishment of techniques which permit an 
accurate assessment of the response of the rotor to these forces to be 
made. Methods of assessing these forces and the corresponding 
design criteria for sizing pump shafts and bearings are described. 
Four principal types of centrifugal pump used in offshore oil produc- 
tion installation are reviewed. Illustrations are given of the manner in 
which recent developments in component design and design meth- 
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ods have been incorporated, with the aim of providing maximum 
pump availability. 11 figures, 4 tables. 


31125 Using air and water to assist piling and anchoring offshore. 
Kerr, N. (National Engineering Lab., East Kilbride, Eng.). pp 33-42 
of Pumps and compressors for offshore oil and gas. Bury St. Ed- 
munds, Eng.; Institution of Mechanical Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Two recent NEL developments, the Hydropin anchor and a 
down-the-pile air-operated pump, are briefly described in the context 
of pumping seabed solids from considerable depths. Hydropin is a 
wiatien anchor, which fluidizes the underlying seabed and 

umps the resulting slurry above itself. When deep-buried it has very 
high resistance to pull-out. As it is like a solids-handling pump 
intake, various pumping methods for this anchor are discussed. In 
pile-driving operations the continuous removal of spoil from the 
bore can make driving easier. Fluidizing, jet-cutting and pumping 
methods for this duty are considered. 13 figures. 


31126 Vertical lineshaft centrifugal pumps for North Sea Plat- 
form installations. Kilbane, J.K. (Goulds Pumps, Inc., Seneca Falls, 
NY). pp 43-51 of Pumps and compressors for offshore oil and gas. 
Bury gf Edmunds, Eng.; Institution of Mechanical Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Careful user evaluation is required to select reliable vertical 
lineshaft pumps for North Sea Offshore water winning services. 
These services include fire protection, process cooling, general plat- 
form washdown, ballast, and injection booster. Mechanical, hydrau- 
lic, material, driver, and system factors must all be evaluated. Metal- 
lurgical options are presented which consider strength, corrosion 
resistance, marine fouling resistance, and the economic trade-off 
study involving initial cost and service life. The paper presents the 
user with the required data to select vertical lineshaft turbines that 
will provide dependable service in the hostile North Sea environ- 
ment. Although the data are primarily directed toward water win- 
ning services, there are many areas applicable to other vertical pump 
services. 6 figures. 


31127 Submersible motor pumps: a modern solution for offshore 
and onshore technology. Kuntz, G. (Klein-Schanzlin und Becker, 
Hamburg, Ger.). pp 53-60 of Pumps and compressors for offshore oil 
and gas. Bury St. Edmunds, Eng.; Institution of Mechanical Engi- 
neers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

The paper describes the construction and operation of amul- 
tistage centrifugal pump driven by a water-filled electric motor. The 
pump set can be installed submerged in water at great depths, and is 
capable of satisfactory operation for several years, without mainte- 
nance or service. The present paper describes the advantages of this 
type of pump for offshore and onshore technology applications, with 
the aid of a few examples: (a) for pumping of hydrocarbons out of 
underground storage caverns; (b) for trimming and ballast duties on 
drilling and production platforms; (c) for fire-fighting duties, because 
of their reliable and maintenance-free operation; (d) for deep sea 
applications, where the pump set is capable of operating submerged 
at depths of several thousand metres. The submersible motors de- 
scribed represent the culmination of many years of research and 
development; they are available in outputs up to 2000 kW and for 
high tension supply voltages from 3000 to 10000 volts. 10 figures. 


31128 Effects of two-phase liquid/gas flow on the performance of 
centrifugal pumps. Merry, H. (National Engineering Lab., East Kil- 
bride, Eng.). pp 61-67 of Pumps and compressors for offshore oil and 
gas. Bury St. Edmunds, Eng.; Institution of Mechanical Engineers 
(1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Two-phase liquid/gas flow can often occur in fluid systems 
from many causes and have deleterious effects on pump perform- 
ance. Tests to assess the effects of such two-phase flows on the 
manger poms of two centrifugal pumps are described. Reasons for 
oss of performance are briefly explained and recommendations for 
dealing with two-phase flows in pumps are given. A note is also 
included on methods of measuring gas content of liquids being 
pumped. 14 figures. 


31129 Speed control of pumps and compressors by variable filling 
fluid couplings. Elderton, J. (Fluidrive Engineering Co. Ltd., 
Isleworth, Eng.). pp 85-93 of Pumps and compressors for offshore 
oil and gas. Bury St. Edmunds, Eng.; Institution of Mechanical 
Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Four opportunities exist for variable speed fluid couplings 
with squirrel cage motors. Crude oil pipeline and tanker loading 
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pumps can economically achieve reduced flowrates with generated 
pressures matched to system requirements. Shore-based stripped gas 
compressors must perform a wide variety of duties without ap- 
proaching surge areas. Powers cover from 2 to 10 MW, handled by a 
range of couplings based on refinery and power station applications. 
Storage tank water level control pumps cater for variation in well 
output and water content, utilizing small standard fluid couplings at 
ratings of 75 to 150 kW. 8 figures. 


31130 High speed centrifugal pumps and compressors. Keen, B. 
(Kinder Janes Engineers Ltd., London, Eng.). pp 95-102 of Pumps 
and compressors for offshore oil and gas. Bury St. Edmunds, Eng.; 
Institution of Mechanical Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

The offshore oil and gas industry has created a requirement 
for fluid handling machinery that has high output to weight and 
space ratios, coupled with reliability and ease of maintenance. This 
paper shows how high speed machines can help to meet these 
requirements. Four types of machine in use today are: single-stage 
partial-emission pump, single-stage full-emission pump, two-stage 
partial-emission pump, and single-stage high-speed compressor. 8 
figures. 


31131 Flexible metallic couplings. Phillips, J.; Vowles, B. (Flexi- 
box Ltd., Manchester, Eng.). pp 103-108 of Pumps and compressors 
for offshore oil and gas. Bury St. Edmunds, Eng.; Institution of 
Mechanical Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

This paper looks at the construction of all metal multiple 
membrane couplings, their advantages and the influence of correct 
alignment on service life. It discusses their application and refers to 
offshore installations where their characteristics are particularly 
desirable. 12 figures. 


31132 Information feedback, reliability and user's requirements. 
Lorge, R.A. (New Maintenance Systems Ltd., London, Eng.). pp 
109-114 of Pumps and compressors for offshore oil and gas. Bury St. 
Edmunds, Eng.; Institution of Mechanical Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Systematic information feedback for improving the reliability 
of existing and future equipment and for other user’s requirements is 
a fairly recent development. Whereas it is the user who benefits most 
from these measures, he also carries the largest share of responsibili- 
ty for implementing them. Pumps and compressors deserve special 
consideration since their reliability can be much influenced by the 
circuits of which they are an integral part. The paper discusses a 
feedback system which has proved itself most effective under ardu- 
ous conditions ashore and afloat. 


31133 Optical alignment as applied to rotating and reciprocating 
machinery. Campbell, A.J.A. (Dresser Industries, Inc., Houston, 
TX). pp 115-120 of Pumps and compressors for offshore oil and gas. 
Bury St. Edmunds, Eng.; Institution of Mechanical Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

This paper compares the optical method, using telescopes and 
jig transits, and the old mechanical method in checking the level of a 
large reciprocating unit on an offshore platform. Some of the com- 
ponents of turbomachinery which are susceptible to misalignment 
are discussed. 8 figures. (DLC) 


31134 Offshore turbine package specification. Duarte, C.R. 
(Solar, Division of International Harvester, Houston, TX). pp 121- 
126 of Pumps and compressors for offshore oil and gas. Bury St. 
Edmunds, Eng.; Institution of Mechanical Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

Because of the complex nature and requirements of a turbine 
compressor destined for use in the offshore environment, careful and 
detailed specification of both the machinery and all related ancillary 
equipment is a necessity if the installation is to operate in an optimal 
manner. The most pertinent consideration involved in a turbine 
compressor is examined in such detail as is necessary in the process 
of specification. The criteria to be discussed include platform space 
considerations, geographical platform location and available means 
of transporting the package to the platform, site restrictions includ- 
ing lift barge capability, package application and projected life, 
available utilities, type of weather expected, platform structural 
consideration, safety systems, and alternate uses of turbine waste 
heat. 4 figures. 


31135 Vibration isolation and noise control of pumps and com- 
pressors on offshore rigs. Baker, J.K. (Cementation (Muffelite) Ltd., 
Hersham, Eng.). pp 137-144 of Pumps and compressors for offshore 





JUNE 15, 1979 


oil and gas. Bury St. Edmunds, Eng.; Institution of Mechanical 
Engineers (1977). 

From Conference on pumps and compressors for offshore oil 
and gas; Aberdeen, UK (29 Jun 1976). 

The operation of pumps and compressors installed in offshore 
rigs will create mechanical vibration and noise, both of which are 
objectionable to rig personnel. In severe cases, uncontrolled vibra- 
tion could affect the reliability of equipment installed nearby. The 
correct choice of anti-vibration installation techniques will ensure 
that the transmission of such disturbances into the rig structure can 
be almost entirely obviated. The paper reviews the theoretical 
concepts which lie behind the practical solutions. The provision of 
isolated foundations will greatly reduce noise transmitted through 
the rig structure, and thereby mitigates the noise nuisance in the 
areas remote from the installation. In the immediate vicinity, howev- 
er, enclosures are the only practical solution to the noise problem, 
and their general design considerations are reviewed. 9 figures. 


31136 Sovremennye metody preduprezhdeniya i likvidatsii avarii 
v razvedochnom burenii. (Contemporary methods for the prediction 
and prevention of accidents in exploratory drilling). Kolomoets, A.V.; 
Vetrov, A.K. Moscow; Izdatel’stvo Nedra (1977). 200p. 

A summary is given of experience in the control of accidents 
during exploratory drilling. The causes, prevention, and elimination 
of accidents is discussed in the use of solid-alloy, shot, diamond, 
coreless, hydropercussion, vibration, worm, and other means of 
drilling as well as during special operations in boreholes. A classifi- 
cation is given of accidents and their causes with respect to precisely 
defined criteria of systematization. A classification is also given for 
contemporary methods for preventing and eliminating those acci- 
dents. Particular attention is given to accidents during the drilling of 
small-diameter wells, to the technical means and advanced technol- 
ogy for eliminating accidents. A detailed description is given for a 
standard series of immersible hydrovibrators with diameters of 57, 
73, 89, 108, and 146 mm. Hydrovibrators are as yet little known to 
drill workers although they make it possible to eliminate more 
serious accidents in deep wells. The book is intended for engineer- 
ing-technical personnel engaged in pillar and structural-exploratory 
drilling. 


31137 Ispol’zovanie energii udara v protsessakh bureniya. (Use of 
impact energy in drilling processes). Shelkovnikov, I.G. Leningrad, 
USSR; Izdatel’stvo Nedra (1977). 159p. 

A summary is given of results of studies on the use of impact 
energy in drilling processes. A presentation is made of existing 
concepts on the transfer of impact energy to rock during drilling. An 
examination is made of the use of that energy in computations of 
classical and wave impact theories. A mathematical analysis is given 
for the interaction of colliding and transferring impacts of elements 
that is reduced to computed formulas that are suitable for engineer- 
ing practice. A discussion is made of problems in the optimization of 
drilling machine parameters and instruments on the basis of experi- 
mental data. A method is given for computing threading compounds 
in an impact instrument and stresses in colliding elements. The 
monograph may be useful to scientists, structural-design engineers, 
and specialists working in the area of borehole drilling, the sinking of 
piles, and the breaking of rock by impact stress. 


31138 Vrashchatel’nnoe burenie razvedochnykh  skvazhin. 
(Rotary drilling of exploratory wells). Volkov, A.S.; Dolgov, B.P.; 
Ponomarev, G.I. Moscow, USSR; Nedra (1977). 368p. 

A description is given of methods and means of rotary drilling 
of wells. A description is given of drill equipment and instruments. 
Essential information is given on drilling rigs and masts. Consider- 
able attention is given to the technology of rotary drilling. An 
examination is made of various operations undertaken during the 
drilling of wells, e.g., lowering and lifting operations, core sampling, 
control of complications and accidents, hydrogeological research, 
labor organization in the work areas, and safety techniques. The 
book is intended for the training of drillers and driller apprentices 
operating the rotary drills for solid minerals. 


31139 Non-breaking and breaking wave forces on pipelines. 
Grace, R.A.; Castiel, J. (Univ. of Hawaii, Honolulu). pp 523-534 of 
Proceedings of Civil Engineering in the Oceans/III. Vol. I. New 
York, NY; American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

A laboratory study has been carried out to investigate the 
forces exerted by breaking waves on submarine pipes. For these tests 
a 3-inch-diameter pipe 42 inches long, with an 18-inch-long test 
section supported by strain gaged beams, was mounted in a wave 
flume. The data obtained were processed to yield the ratio between 
the actual maximum force measured under the breaking wave and 
that predicted to act if the wave were in fact non-breaking. This 
theoretical force was determined through use of linear wave kine- 
matics coupled with force coefficients obtained during an initial part 
of the testing program when non-breaking wave-induced forces on 
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the model pipe were investigated. It was found that the breaking/ 
non-breaking wave force ratios lay quite close to unity suggesting 
that there may not be a great difference, in terms of wave-induced 
forces on a submarine pipe, between situations involving breaking 
and non-breaking waves. However, more related data, for a broad 
range of conditions, are required before one can make such a 
statement with confidence. 


LASERS 
REFER ALSO TO CITATION(S) 31105 


31140 (ALO—3997-T1) Research on frequency shifting of ultra- 
violet lasers. Final report, June 23, 1977—May 23, 1978. Klein, M.B. 
(Hughes Research Labs., Malibu, CA (USA)). Jan 1979. Contract 
EN-77-C-04-3997. 40p. Dep. NTIS, PC A03/MF AOI. 

The four-wave mixing interaction proposed for uv frequency 
shifting cannot be phase matched with known techniques. One 
related process that avoids phase matching problems is stimulated 
Raman scattering (SRS). The same wavelength generated by four- 
wave mixing (2821 A) could also be generated by SRS using the uv 
pump source alone. In this case, the uv pump power must be high 
enough to exceed the oscillation threshold. SRS was observed in 
liquid CO pumped by the doubled Nd:YAG laser at 5320 A. The 
quadrupled Nd:YAG pump power at 2660 A was insufficient to 
attain SRS threshold. Although high-efficiency SRS should be at- 
tainable in the uv with more pump power, it is unlikely that this 
process can compete with frequency shifting of a KrF laser by SRS 
in hydrogen. The materials examined for Raman shifting of 10 ym 
lasers show promise for efficient energy conversion to the 164m 
region. However, a more quantitative evaluation must await further 
data on Raman cross section and linewidth. In the case of fibers, 
some further materials development work is also required. 


31141 (SAND—78-2306) Laser development for laser fusion ap- 
plications. Research progress report, April 1978—September 1978. 
(Sandia Labs., Albuquerque, NM (USA)). Dec 1978. Contract EY- 
76-C-04-0789. 77p. Dep. NTIS, PC A0S/MF AO. 

A separate abstract was prepared for each section of the 
report. (TFD) 


31142 Calculation of short-pulse propagation in a large CO2-laser 
amplifier. Volkin, H.C. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). J. Appl. Phys.; 50: No. 3, 1179- 
1188(Mar 1979). 

Calculations are compared with measurements of nanosecond 
pulses propagating through a large CO»-laser amplifier system. Both 
coherence of medium polarization and rotational relaxation are in- 
cluded in the traveling-wave equations describing pulse propagation 
in an amplifying or absorbing medium. The basic formalism is 
derived and adapted to a model of the LASL two-beam system. 
Excellent agreement between the calculated and the measured 
output pulse shape and energy extraction is found. No adjustable 
parameters influence these calculations since all physical parameters 
used, as well as the input pulse itself, are derived from measured 
quantities. 


31143 Detailed field model for DH stripe lasers. Buus, J. (Tech- 
nical Univ. of Denmark, Lyngby). Opt. Quant. Electron.; 10: No. 6, 
459-474(Nov 1978). 

The field problem for DH stripe lasers is solved, using a two- 
dimensional model; the field variation perpendicular to the junction 
plane is found from a slab model, whereas the transverse variation is 
calculated using a method applicable to any complex permittivity 
profile. The origin of transverse variations in the permittivity is 
described by including current spreading, temperature variations and 
the carrier profile. The permittivity is used directly and not fitted by 
a parabola or a step. The fact that a large fraction of the intensity 
may be propagating in the n- and p-layers, is taken into account by 
introduction of an effective permittivity. The model is applied to a 
practical example, and the threshold current is found as a function of 
active-layer thickness and stripe width. It is described how the 
model can be used below and above the threshold. 


31144 Spatial modulation of Gaussian laser beams. Casperson, 
L.W. (Univ. of California, Los Angeles). Opt. Quant. Electron.; 10: 
No. 6, 483-493(Nov 1978). 

A technique is described for obtaining deep spatial modula- 
tion of laser beams. A phase modulator at one plane in the beam path 
can yield amplitude modulation at a later plane with little loss in 
power. Explicit formulae are derived for the field distributions of the 
modulated beams, and applications are considered. 


31145 Multiline output from a spin-flip laser. McNeish, A. 
(Univ. of Newcastle upon Tyne, England); Allwood, R.L.; Whiffen, 
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D.H.; Wherrett, B.S. Opt. Quant. Electron.; 10: No. 6, 495-501(Nov 
1978). 

Multiplicity of the output frequency of a spin-flip laser, 
caused by the simultaneous multiline operation of the CO pump 
laser, is identified. This multiplicity is shown to arise from a four- 
wave mixing process for which only a single input threshold intensi- 
ty exists for oscillation. Experimental data are presented together 
with a determination of the interdependence of the input and output 
frequency power ratio. 


31146 Investigation of the operation of a hybrid CO, laser. 
Bulanin, V.V.; Petrov, A.V. Opt. Spectrosc. (USSR) (Engl. Transl.); 
45: No. 3, 326-330(Sep 1978). 

The operation of a hybrid CO, laser in which a cell with a 
transverse discharge at atmospheric pressure (TEA) and a section 
with a low pressure of the working mixture of gases CO2:Ne:He is 
placed in a single resonator is described. This arrangement enables 
one to select the radiation in an isolated longitudinal mode at a high 
power level very effectively. Results are obtained on the emission 
for different modes of operation of the selecting element : the section 
at low pressure. By solving the rate equations the effect of the 
resonator Q and the pumping intensity on the efficiency with which 
neighboring longitudinal modes are suppressed is estimated. The 
theoretical results are compared with experiment. 


31147 Laser line selection in an electric-discharge CO laser. 
Avtonomov, V.P.; Zavertyaev, M.V.; Kochetkov, Y.A.; Ochkin, 
N.N.; Sobolev, N.N. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 9, 1074-1078(Sep 1978). 

A study was made of the operation of a low-pressure CO 
laser using a single vibrational—rotational transition, the laser lines 
being selected by a diffraction grating and a Fabry—Perot etalon in 
the resonator. Comparison of the output powers of the individual 
laser lines with selective and nonselective resonators showed that 
intracavity selection increased the power in the long-wavelength 
part of the CO laser emission spectrum. 


31148 Influence of gasdynamic motion of the active medium 
during a pump pulse on the angular divergence of radiation emitted 
from electron-beam-controlled lasers. Glotov, E.P.; Danillychev, 
V.A.; Kruglyi, A.E.; Pustovalov, V.V.; Soroka, A.M.; Cheburkin, 
N.V. (P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transi.); 8: No. 9, 
1089-1093(Sep 1978). 

An analysis of the relative contributions of refraction and 
diffraction to the angular divergence of radiation emitted from 
electron-beam-controlled lasers shows that, in the case of unstable 
telescopic resonators smaller in size than the energy deposition 
region, it is possible to increase considerably the energy of that part 
of the radiation whose divergence is due to diffraction. 


31149 Short-wavelength stimulated emission limit in organic dye 
solutions. Abakumov, G.A.; Mestechkin, M.M.; Poltavets, V.N.; 
Simonov, A.P. Sov. J. Quant. Electron. (Engl. Transi.); 8: No. 9, 1115- 
1118(Sep 1978). 

An analysis is made of the properties of the absorption spectra 
of complex organic molecules in the lowest electronic excited singlet 
and triplet states (induced absorption spectra). Stimulated emisssion 
due to fluorescence transitions in molecules with stimulated emission 
cross sections of the order of or smaller than 10~'*cm? is highly 
unlikely because of the unavoidable overlap of the induced absorp- 
tion and fluorescnece spectra. Attempts were made to obtain ultra- 
violet stimulated emission in the 290—340 nm range in organic dye 
solutions. The absence of stimulated emission agreed with this con- 
clusion and with the results of quantum-chemical calculations of the 
energies of the lowest excited singlet states and oscillator forces of 
the fluorescence transitions in various molecules. 


31150 Direct conversion of solar energy into laser radiation. 
Golger, A.L.; Gudzenko, L.L; Yakovienko, S.I. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
J. Quant. Electron. (Engl. Transl.); 8: No. 9, 1118-1122(Sep 1978). 

The possibility of converting solar energy into laser radiation 
is discussed for a mixture of xenon and cesium vapor as the active 
medium. Estimates show that using a 20-fold solar radiation concen- 
trator it should be possible to achieve cw stimulated emission at 
1358.9 and 1469.5 nm with a conversion efficiency of ~3.5%. For an 
active medium ~25 m long and having a transverse cross section of 
~0.4 x 0.1 m, the laser power will be ~7 kW. 


31151 Use of ultranarrow resonance in spectroscopy and for 
stabilizing gas laser frequencies. Chebotaev, V.P. (Institute of Semi- 
conductor Physics, Siberian Branch of the Academy of Sciences of 
the USSR, Novosibirsk). Sov. J. Quant. Electron. (Engl. Transl.); 8 
No. 9, 1130-1135(Sep 1978). 

A review is = of the recent results of investigations, 


carried out at the Institute of Semiconductor Physics, Siberian 
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Branch of the Academy of Sciences of the USSR, on ultranarrow 
resonances and their use in spectroscopy and in stabilizing gas-laser 
frequencies for the purpose of achieving high frequency stability. 


31152 Stimulated emission kinetics of an N2 laser under pulse- 
— conditions. I. Theory. Sviridov, A.N.; Tropikhin, Y.D. Sov. 
J. Quant. Electron. (Engl. Transl.); 8: No. 9, 11361141(Sep 1978). 
An analysis is made of a theoretical model of the mechanism 
for the drop in the stimulated emission pulse power of a nitrogen 
laser at high pump pulse repetition frequencies. It is shown that the 
output power drop is caused by a decrease in the gain of the lasing 
transition. The dependence of the gain on the discharge plasma 
parameters (the vibrational and translational temperatures, and the 
density of the Nz molecules in the ground electronic state) is 
determined and estimates are made of the range of variation of these 
parameters for a sealed longitudinally pumped Ne laser. It is shown 
that relaxation of the vibrationally excited nitrogen atoms should 
play a major part in the mechanism under study. 


31153 Characteristics of a high-pressure Q-switched electron- 
beam-controlled CO, laser. Chekushina, L.V. (Institute of High- 
Energy Physics, Academy of Sciences of the Kazakh SSR, Alma- 
Ata). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 9, 1143-1144(Sep 
1978). 

A report is given of a calculation of the intensity of radiation 
emitted from a high-pressure Q-switched electron-beam-controlled 
CO. laser (stimulated emission begins at the moment when the 
maximum population of the 00°1 level of CO: is reached). 


31154 Two-dimensional variable-gap structures in longitudinally 
pumped semiconductor lasers. Bogdankevich, O.V.; Bryunetkin, 
B.A.; Darznek, S.A.; Zverev, M.M.; Ushakhin, V.A. (All-Union 
Research Institute of Meteorological Service, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 8: No. 9, 1148-1150(Sep 1978). 

A theoretical analysis is made of the threshold characteristics 
of two-dimensional variable-gap structures in lasers excited longitu- 
dinally by electron bombardment. It is shown that an optimal 
selection of the parameters of the system can reduce the threshold 
current density by a factor of 3000 compared with a homogeneous 
resonator. 


31155 Coaxial copper-vapor laser with a buffer gas at above 
atmospheric pressure. Babeiko, Y.A.; Vasil’ev, L.A.; Sokolov, A.V.; 
Sviridov, A.V.; Tatarintsev, L.V. Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 9, 1153-1154(Sep 1978). 

A laser with a radial transverse discharge was found to 
operate effectively at above-atmospheric buffer gas pressures. A 
specific energy output of 25 mJ/cm* was obtained at the melting 
point of copper (1500°C) for a neon pressure of 1.5 atm and a pump 
current density of 100 A/cm? 


31156 Feasibility of widening the tuning range of Q-switched 
neodymium lasers. Dokashenko, V.P.; Matyushkin, E.V. (Physico- 
technical Institute of Low Temperatures, Academy of Sciences of 
the Ukrainian SSR, Kharkov). Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 9, 1154-1155(Sep 1978). 

An investigation was made of the influence of passive Q 
switches on the width of the tuning range of a neodymium glass 
laser. The tuning range was increased by a factor of 1.5 using a 
switch with a dye whose resonant absorption region coincided with 
the luminescence line of the glass. 


31157 Stimulated emission from gallium arsenide excited by high- 
voltage pulses. Gribkovskii, V.P.; Ivanov, V.A.; Parashchuk, V.V.; 
Ryabtsev, G.I.; Yablonskii, G.P. (Institute of Physics, Academy of 
Sciences of the Belorussian SSR, Minsk). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 9, 1155-1156(Sep 1978). 

Narrowing of luminescence band to 1.5 nm and an increase in 
its intensity by several orders of magnitude were observed when 
plane-parallel gallium arsenide samples, placed in a flat resonator, 
were excited with high-voltage pulses. The power and divergence of 
the stimulated radiation were estimated. It was established that the 
orientation of dark lines and breakdown channels generally did not 
agree with the directions of propagation of streamers in gallium 
arsenide single crystals. 


31158 Compact infrared laser source based on a field-emission 
electron tube. Demidov, S.S.; Kozina, G.S.; Kurbatov, L.N.; Myasni- 
kov, A.F.; Rudnevskii, V.S. Sov. J. Quant. Electron. (Engl. Transl.); 
8: No. 9, 1159-1160(Sep 1978). 

A compact semiconductor laser was constructed. This laser 
was pumped by a beam of fast electrons and its pulsed output 
radiation power was ~100 kW. Measurements were made of the 
principal parameters of laser radiation emitted by multielement wa- 
veguide targets excited by an electron beam generated in a field- 
emission tube. The transverse distribution of the current density was 
investigated and the maximum energy of the pump electrons was 
determined. 
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31159 Formation of a smooth transverse distribution of intensity 
in a light beam by a phase-rotating plate. Papernyi, S.B.; Serebrya- 
kov, V.A.; Yashin, V.E. Sov. J. Quant. Electron. (Engl. Transl.); 8 
No. 9, 1165-1166(Sep 1978). 

A new apodizing aperture based on a birefringent crystal 
plate is suggested. The calculated and experimentally determined 
transmission functions of such an aperture are given. These apertures 
can be used in laser systems to produce the required spatial profile of 
a light beam. 


31160 Problem of optimal conditions for pulse-code modulation 
of injection laser radiation. Logginov, A.S.; Semyanistyi, A.V.; 
Solov’ev, V.E.; Yul’berdin, Y.F. (M. V. Lomonosov State Universi- 
ty, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 9, 1166- 
1168(Sep 1978). 

An experimental and theoretical investigation was made of 
the ultimate capabilities of pulse-code modulation of injection laser 
radiation. It is shown that a suitable selection of the modulation 
conditions may suppress completely the distortions of the transmit- 
ted data associated with the dependences of the parameters of the 
emitted light pulses on the sequential order of ones and zeros in the 
transmitted signal. 


31161 Energy characteristics of a CO gas dynamic laser. Vasilik, 
N.Ya.; Vakhnenko, V.A.; Margolin, A.D.; Shmelev, V.M. Zh. Prikl. 
Mekh. Tekh. Fiz.; No. 5, 16-23(Sep 1978). (In Russian). 

A model is proposed for processes that occur in the active 
medium of a CO gasdynamic laser. The energy characteristics of the 
CO laser are computed in a function of two free parameters. A 
determination is made of the conditions that are essential to the 
production of maximum induced irradiation energy from a unit of 
mass and from a unit of a volume of the active medium. The 
magnitude of the specific energy of irradiation reaches 200 J/g in a 
CO—Nz gasdynamic laser under optimal conditions. 


31162 Determination of a nozzle's optimal parameters in a gas 
dynamic laser. Makarov, V.N.; Tunik, Yu.V. Zh. Prikl. Mekh. Tekh. 
Fiz.; No. 5, 23-26(Sep 1978). (In Russian). 

A method is suggested for selecting a nozzle for making a 
strong CO gasdynamic laser, based on solving the problem of 
optimization in a unidimensional approximation. An examination is 
made of the gas flow of the CO.—Nz—He mixture with receiver 
pressure equal to 10 atm. A comparison is made unidimensional and 
bidimensional computations of a relaxation gas’s flow for the optimal 
parameters of the mixture and form of the nozzle. 


31163 Continuously pulsed copper halide laser with a cable- 
capacitor Blumlein discharge circuit. Nerheim, N.M.; Bhanji, A.M.; 
Russell, G.R. (Jet Propulsion Laboratory, Pasadena, CA). JEEE J. 
Quant. Electron.; QE-14: No. 9, 686-693(Sep 1978). 

Experimental characteristics of a continuously pulsed copper 
halide laser with a cable-capacitor Blumlein discharge circuit are 
reported. Quartz laser tubes 1 m in length and 1.5 and 2.5 cm in dia 
were employed to study the effects of the electrical circuit, lasant, 
and buffer gas on laser performance. Measured properties of the 
Blumlein circuit are compared with an analytic solution for an 
idealized circuit. Both CuCl and CuBr with neon and helium buffer 
gas were studied. A maximum average power of 12.5 W was 
obtained with a 1.5 nF capacitor charged to 8 kV and discharged at 
31 kHz with CuCl and neon buffer gas at 0.7 kPa in a 2.5-cm-dia 
tube. A maximum efficiency of 0.72% was obtained at 9 W average 
power. Measurements of the radial distribution of the power in the 
laser beam and the variation of laser power at 510.6 and 578.2 nm 
with halide vapor density are also reported. Double and continuous- 
ly pulsed laser characteristics are compared, and the role of copper 
metastable level atoms in limiting the laser pulse energy density is 
discussed. 


31164 Localized probe diagnostics of the plasma in an argon 
laser. Kitaeva, V.F.; Osipov, Y.I.; Pikalov, V.V.; Preobrazhenskii, 
N.G.; Sobolev, N.N.; Frumin, L.L. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 23: No. 8, 942-946(Aug 1978). 

A pulsed probe method is used for localized measurements of 
the electron energy distribution in the plasma of an Ar* laser. The 
basic plasma properties are found under the assumption of an equilib- 
rium distribution. The methods used to reconstruct arbitrary distri- 
butions from the probe characteristics are discussed, and model 
problems are solved. The radial profiles of the density and average 
energy of the plasma electrons and the energy distribution at various 
distances from the discharge axis are discussed. These distributions 
are found from the experimental data by the methods described 
above. The Ginzburg—Gurevich parameter is estimated; this param- 
eter is a measure of the degree to which the actual energy distribu- 
tion approximates a Maxwellian distribution or a Druyvesteyn distri- 
bution. 
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31165 Transients in a two-mode gas laser. Kozin, G.I.; Prot- 
senko, E.D. (Moscow Engineering Physics Institute). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 23: No. 8, 963-966(Aug 1978). 

Transients are analyzed in a two-mode gas strong-coupling 
laser. The sum” output level is reached in an unusual way, and the 
power distribution between modes is unusual. The output power is 
distributed between the modes more slowly as the coupling between 
them becomes stronger; as in a single-mode laser the “sum” power is 
reached in a time governed by the difference between the unsaturat- 
ed gain and the loss. Experimental data obtained for a He—Ne laser 
under mode-switching conditions agree with the calculations. The 
time resolution of a stable two-mode laser is estimated; this system 
can be used as an amplitude—frequency discriminator in measure- 
ments of small displacements and optical densities. 


31166 Method of regulating the power of a solid-state laser by Q- 
switching using an optomechanical shutter. Gratsianov, K.V.; bs sg 
Y.P.; Kolesnikov, B.N.; Malinin, B.G.; Perlov, D.L; = 
Sov. J. Opt. Technol. (Engl. Transl.); 45: No. us 411-4 13Gul “io 
The effect of uncontrolled positive feedback, arising in the 
cavity of a monopulse laser having an optomechanical shutter due to 
the scattering of the spontaneous radiation at the lateral surface of 
the active element, is investigated. It is shown that this feedback 
leads to considerable amplitude instability of the radiation. A method 
is suggested for eliminating the uncontrolled feedback. 


31167 Electroionization CO2-laser with an opera’ of 
10 atm. Orlovskii, V.M.; Osipov, V.V. (Inst. of y pom enbenis Opa Optics, 
Tomsk, USSR). Prib. Tekh. Eksp.; No. 4, 229-231(0ul 1978). (In 
Russian). 

A CO>-laser is described which has a large active volume of 3 
x 4 x 100 cm* and can operate under pressures up to 20 atm. 
Electrons accelerated by a 150 kV capacitor bank to an energy of 
200 keV ensure a uniform ionization of the gaseous space. In an 
experiment with a CO2:N2:He = 1:1:3 mixture under a pressure of 10 
atm it was possible to generate 32 J of stimulated emission at an 
efficiency of 5.3%. Emission pulses 40 ns wide were shaped by 
means of a p-Ge crvstal at room temperature. 


31168 Stabilized two-frequency He—Ne laser at the 0.63 1 wave- 
length. Bondarenko, A.N.; Vologdin, V.K.; Krinitsyn, Yu.M. Prib. 
Tekh. Eksp.; No. 4, 225-228(Jul 1978). (In Russian). 

A method of stabilizing one frequency of a two-frequency 
laser has been applied to a He—Ne laser operating at the 0.63 ym 
wavelength. The two modes are separated in space by means of a 
Fabry—Perot interferometer behind the laser and their intensities are 
then compared in a differential amplifier with respect to the center 
of which their frequencies are symmetric. A constant ratio of these 
intensities is maintained with the aid of a system consisting of two 
photoreceivers, a selective amplifier in the form of an active RC- 
filter, a phase-sensitive rectifier, a sine-wave generator, and two 
identical integrating amplifier stages. The interferometer base must 
be adjusted for maximum transmittance at the lower frequency. The 
length of the resonator cavity is adjusted, for frequency trimming, 
by means of a piezoceramic transducer receiving a control signal 
from the differential amplifier. 


31169 No-laser of high average power with longitudinal discharge. 
Bychkov, Yu.I.; Kostin, M.N.; Losev, V.F.; Tarasenko, V.F. (Inst. 
of Atmospheric Optics, Tomsk, USSR). Prib. Tekh. Eksp.; No. 4, 
228-229(Jul 1978). (In Russian). 

A nitrogen laser with longitudinal discharge is shown which 
can emit an average power up to 200 mW at an efficiency of 0.06%, 
with a pulse repetition rate up to 500 Hz. The laser cell consists of 
two quartz tubes, one inside the other with a 2 mm clearance 
between their walls and an active cross-sectional area of 88 mm? 
The inner tube is water cooled. In an experiment it was possible to 
maintain a pulse power of 80 kW (average power of 120 mW) at a 
pulse repetition rate of 200 Hz, or pulses of 200 kW power and 8 ns 
width at a repetition rate of 10 Hz. Addition of SF. did not 
significantly affect the output power of this laser with longitudinal 
discharge. 


31170 Resonantly enhanced four-wave mixing. Begley, R.F.; 
Kurnit, N.A. (to Dept. of Energy). US Patent 4,095,121. 13 Jun 
1978. Filed date 14 Apr 1977. 6p. 

PAT-APPL-787,415. 

A method and apparatus are described for achieving large 
susceptibilities and long interaction lengths in the generation of new 
wavelengths in the infrared spectral region. A process of resonantly 
enhanced four-wave mixing is employed, utilizing existing laser 
sources, such as the COz laser, to irradiate a gaseous media. The 
gaseous media, comprising NHs, CHsF, D2, HCl, HF, CO, and He or 
some combination thereof, are of particular interest since they are 
capable of providing high repetition rate operation at high flux 
densities where crystal damage problems become a limitation. 
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31171 Nonlinear shift and splitting of the frequencies of opposite- 
ly traveling waves in a ring laser with a spatially inhomogeneous 
medium. Boitsov, V.F. Opt. Spectrosc. (USSR) (Engl. Transl.); 44: No 
3, 318-321(Mar 1978). 

Equations for the nonlinear frequency shifts, proportional to 
the relative excess of the pumping above the threshold, in a ring 
laser with a spatially inhomogeneous medium are derived and ana- 
lyzed. It is shown that to obtain small frequency splitting between 
the oppositely traveling waves one should use resonators close to 
confocal with any ratio between the effective transverse dimensions 
of the medium and the resonator field. It is best to use resonators 
close to plane if the transverse dimensions of the field exceed the 
transverse dimensions of the medium. 


31172 Frequency difference between elliptically polarized oppo- 
sitely traveling waves in a ring laser in a magnetic field. Tiunov, E.A.; 
Fradkin, E.E. Opt. Spectrosc. (USSR) (Engl. Transl.); 44: No. 3, 322- 
324(Mar 1978). 

The solar equations for single-mode lasing of elliptically 
polarized oppositely traveling waves in a gas ring laser in a weak 
longitudinal nagnetic field are obtained. Using these equations an 
expression is derived for the frequency difference between the 
oppositely traveling waves in the important practical case when 
their polarizations differ slightly from one another and are close to 
linear. The equation is analyzed for the case of a single-isotope and 
two-isotope composition of the lasing gas. 


31173 Replaceable flash tubes for pumping a laser on an organic 
dye. Lagutin, M.F.; Mustetsov, N.P.; Zarudnii, A.A. (Kharkov Inst. 
of Radio Electronics, USSR). Prib. Tekh. Eksp.; No. 2, 212-213(Mar 
1978). (In Russian). 

Two flash tubes were placed in the reflector cavities for 
pumping with | kJ, a laser on Rhodamin 6Zh tunable over the 700 to 
450 mm range of wavelengths at a power level of 1 J at a pulse 
repetition rate up to 1 Hz. These flash tubes were made of quartz, 
with a discharge gap 160 mm long under a nominal pressure of 1 to 3 
torr, inside a glass tube passing a stream of CuSO, solution which 
served both as ultraviolet filter and as coolant. 


31174 Low-temperature ruby laser with an optical delay line 
inside the resonator cavity. Korniyenko, L.S.; Skuybin, V.G. 
(Moscow State Univ., USSR). Prib. Tekh. Eksp.; No. 2, 210-211(Mar 
1978). (In Russian). 

A cooling system has been designed for analyzing the emis- 
sion characteristics of a ruby pulse laser at 77°K, with the active 
crystal cut at the Brewster angle. In the experiment this crystal, held 
between two brass mandrels each with a steel tube and a bellow, was 
cooled with liquid nitrogen flowing at a rate of 2 to 3 1/h. This laser 
cell was placed inside a 30-m long resonator cavity, together with 
two mirrors of an optical delay line and two irises for extracting one 
transverse mode. Also about 10 adjacent longitudinal modes could 
be extracted in this resonator, and quasi-steady emission of 200 to 
300 ys duration could be attained. 


31175 Multiple excitation regenerative amplifier inertial confine- 
ment system. George, E.V.; Haas, R.A.; Krupke, W.F.; Schlitt, L.G. 
(to Dept. of Energy). US Patent Application 868,639. 11 Jan 1978. 
44p. 

The invention relates to apparatus and methods for producing 
high intensity laser radiation generation which is achieved through 
an optical amplifier-storage ring design. One or two synchronized, 
counterpropagating laser pulses are injected into a regenerative 
amplifier cavity and amplified by gain media which are pumped 
repetitively by electrical or optical means. The gain media excitation 
pulses are tailored to efficiently amplify the laser pulses during each 
transit. 


31176 Laser system using regenerative amplifier. Emmett, J.L. 
(to Department of Energy). US Patent Application 868,644. 11 Jan 
1978. 24p. 

A high energy laser system using a regenerative amplifier, 
which relaxes all constraints on laser components other than the 
intrinsic damage level of matter, so as to enable use of available laser 
system components is described. This can be accomplished by use of 
segmented components, spatial filters, at least one amplifier using 
solid state or gaseous media, and separated reflector members pro- 
viding a long round trip time through the regenerative cavity, 
thereby allowing slower switching and adequate time to clear the 
spatial filters, etc. The laser system simplifies component require- 
ments and reduces component costs while providing high energy 
output. 


31177 Fully relayed regenerative amplifier. Glass, A.J. (to De- 
partment of Energy). US Patent Application 868,642. 11 Jan 1978. 
26p. 

A regenerative laser apparatus and method using the optical 
relay concept to maintain high fill factors, to suppress diffraction 
effects, and to minimize phase distortions in a regenerative amplifier. 
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31178 Composite solid state laser amplifier discs. Glaze, J.A. (to 
Department of Energy). US Patent Application 868,643. 11 Jan 1978. 
12p. 

A method and apparatus for suppressing parasitic transverse 
oscillations in a solid state laser amplifier disc is described. The disc 
is sliced into transverse sections and a specially constructed light 
absorbing material is placed between adjacent sections of the disc to 
bind said sections together, thus forming a composite disc. 


31179 Segmented amplifier configurations for laser amplifier cha- 
lins. Hagen, W.F. (to Department of Energy). US Patent Applica- 
tion 868,641. 11 Jan 1978. 12p. 

An amplifier system for high power lasers is described. The 
system is comprised of a compact array of segments which (1) 
preserves high large signal gain with improved pumping efficiency 
and (2) allows the total amplifier length to be shortened by as much 
as one order of magnitude. The system uses a three dimensional 
array of segments, with the plane of each segment being oriented at 
substantially the amplifier medium Brewster angle relative to the 
incident laser beam and with one or more linear arrays of flashlamps 
positioned between adjacent rows of amplifier segments, with the 
plane of the linear array of flashlamps being substantially parallel to 
the beam propagation direction. 


31180 Tunable, rare earth-doped solid state lasers. Emmett, J.L.; 
Jacobs, R.R.; Krupke, W.F.; Weber, M.J. (to Department of 
Energy). US Patent Application 868,633. 11 Jan 1978. 10p. 

A laser apparatus is described that is comprised of combina- 
tions of an excimer pump laser and a rare earth-doped solid matrix, 
utilizing the 5d-4f radiative transition in a rare earth ion to produce 
visible and ultra-violet laser radiation with high overall efficiency in 
selected cases and relatively long radiative lifetimes. 


31181 Multipass laser amplification with near-field far-field opti- 
cal separation. Hagen, W.F. (to Department of Energy). US Patent 
Application 868,640. 11 Jan 1978. 17p. 

This invention discloses two classes of optical configurations 
for high power laser amplification, one allowing near-field and the 
other allowing far-field optical separation, for the multiple passage 
of laser pulses through one or more amplifiers over an open optical 
path. These configurations may reimage the amplifier or any other 
part of the cavity on itself so as to suppress laser beam intensity 
ripples that arise from diffraction and/or non-linear effects. The 
optical cavities combine the features of multiple passes, spatial 
filtering and optical reimaging and allow sufficient time for laser 
gain recovery. 


31182 Repetitively pumped electron beam device. Schlitt, L.G. 
(to Department of Energy). US Patent Application 868,638. 11 Jan 
1978. 20p. 

Apparatus is described for producing fast, repetitive pulses of 
controllable length of an electron beam by phased energy storage in 
a transmission line of length matched to the number of pulses and 
specific pulse lengths desired. 


31183 Generation of coherent and incoherent vacuum ultraviolet 
radiation. Zych, L.J. Stanford, CA; Stanford Univ. (1978). 76p. 
University Microfilms Order No. 78-22,597. 

Thesis (Ph. D.). 

Work investigating the processes behind both coherent and 
incoherent vuv light sources with the general aim of developing a 
short x-ray laser is presented. Three distinct projects are described. 
A new type of an extremely bright incoherent vuv light source based 
on laser induced emission fron a metastable He 2s singlet level is 
demonstrated. It is shown that the maximum source brightness, 
within its narrow linewidth, is that of a blackbody at a temperature 
characteristic of the metastable storage level. The anti-Stokes emis- 
sion at 569 A corresponds to a metastable temperature of 22,700°K 
and is about 100 times greater than that of the 584 A He resonance 
line. 


31184 Modeling the working components of a gas dynamic CO, 
combustion-driven laser. Evtyukhin, N.V.; Genich, A.P.; Manelis, 
G.B. Fiz. Goreniya Vzryva; 14: No. 4, 36-42(1978). (In Russian). 

A method is discussed for producing high-temperature com- 
ponents that are adequate for the components of fuel combustion 
products (solid, liquid, and others) which might be proposed as 
generators of the working medium for a gas dynamic COs laser. An 
analysis is made of the gas fuel mixtures C.H,.—H,.—CO—O.— 
N2COz by whose combustion under isochore conditions the equilib- 
rium components made up of C—H—O and N atoms are modeled. 
The experimental results indicate that this method might be realized 
when working with impulse and quasi-continuous combustion-driven 
gas generators. 


31185 Conference on laser and electrooptical systems. Washing- 
ton, DC; Optical Society of America (1978). 120p. (CONF-780260— 
(absts)). n. 
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From 2. biennial conference on laser and electro-optical sys- 
tems; San Diego, CA, USA (7 Feb 1978). 

Digests of the 177 papers given at the conference are present- 
ed. Sessions of the conference were entitled: Adaptive Optical 
Systems; Laser Scanning, Printing, and Display; Electrooptical 
Components; Optical Communications; Electrooptical Materials; 
Lasers in Measurement and Testing; Laser Engineering and Manu- 
facturing; Medical and Dental Applications; Electrooptical Comput- 
ing and Recognition Systems; Optical Recording Systems and Mate- 
rials; Laser Isotope Separation and Pollution Monitoring; Industrial 
Applications and Materials Processing; Systems Applications of 
Ranging, Tracking, and Designation Technology; Imaging and Sur- 
veillance Systems; Tunable Lasers and Spectroscopic Applications; 
and Technology Review of Thermal Imaging. (TFD) 


31186 Brief report on the research and investigaton work done on 
the three changes of solid laser. Chi Kuang; No. 1, 46(Feb 1977). (In 
Chinese). 

The problems concerning the standardization, systematiza- 
tion, and commercialization of the commonly used solid laser instru- 
ments (including ruby, neodymium glass, and yttrium—aluminum 
garnet) are described. It was learned from this study how future 
changes should be effected. 


31187 Meeting was held in Shanghai to authenticate the three- 
section, sealed-ion CO. laser. Chi Kuang; No. 1, 46(Feb 1977). 

A meeting was held on October 18—20, 1976 in Shanghai 
under the auspices of the Second Bureau of Chinese Academy of 
Sciences and Scientific Technical Group of Shanghai Municipal 
Revolutionary Committee. Sixty-four delegates representing 45 units 
were present to investigate and evaluate the three-section, sealed-ion 
CO, laser. The device is capable of developing a power of 250 W, 
with an electro-optic transformation efficiency of 14%, low degree 
mode of beam having less than 2.5 milliradians of divergence. It can 
be continuously operated for more than 80 h with a power fluctu- 
ation of less than 4%. A shelf life of 2,000 h after the gas is charged 
and a life of 300 at the rated power output are also reported. 


31188 Dye laser, part 2. Chi Kuang; No. 1, 35-41(Feb 1977). (In 
Chinese). 

Various aspects of dye laser technology are described. The 
wave-length modulation is described, including the four types of 
resonating cavities. In conclusion, various potential applications of 
the dye lasers are briefly described. 


31189 Investigation of diatomic cesium as a laser medium by 
absorption and fluorescence spectroscopy. Benedict, R.P. Jr. Wright- 
Patterson AFB, OH; Air Force Inst. of Tech. (1977). 179p. Universi- 
ty Microfilms Order No. 7802776. 

Thesis (Ph. D.). 

The potential of Cs2 as a candidate for a high efficiency laser 
was examined using absorption and fluorescence spectroscopy. The 
absorption spectra of the Cs: molecule was measured over the 
wavelength range of 0.8 to 1.3 yx. The fluorescence of Cs, was 
observed for temperatures between 225°C and 360°C with a xenon 
buffer gas density ranging from zero to 5 x 10'* cm~*. The spectra 
were normalized to the atomic line emission via the CsXe red wing 
of the 0.894 y line of Cs. The normalized emission was used to 
calculate the stimulated emission coefficient per excited Cs atom. On 
the basis of these experiments, gain could possibly be achieved for a 
15% atomic inversion. The variations of the integrated normalized 
emission spectra with xenon density were used to quantify the 
important kinetic rate constants. There definitely appears to be 
quenching and predissociation from the a*z to the x*= state. As a 
result, most of the molecules formed into either the A'S or a*7 are 
lost through the x*%. Thus, Cs2 appears to be a less viable laser 
candidate than the other alkali dimers such as Nao. 


31190 Nitrogen molecule laser. Ch’i, L. Chi Kuang; No. 4, 29- 
33(Aug 1976). (In Chinese). 

A high-power ultraviolet nitrogen laser device is described. 
The device has the special features of short wavelength (3371 A), 
narrow pulse width, and high pulse repetition frequency. The basic 
components of the device include a pulse shaping network, an 
energy storage condenser, a laser tube, a spark gap, and a power 
supply. Experiments have been performed under a fixed pulse repeti- 
tion frequency to determine the following sensitivities: (1) the effect 
of increasing the applied voltage and nitrogen gas pressure on laser 
output power; (2) the effect of increasing the energy storage capaci- 
tance on laser output; (3) the effect of varying the spark gap on laser 
output; and (4) the effect of reflecting mirror on the laser directivity. 


31191 Low noise helium—cadmium laser. Chi Kuang; No. 4, 24- 
29(Aug 1976). (In Chinese). 

A new theory to explain the mechanism of noise generation in 
a helium—cadmium laser is proposed. It is pointed out that the 
primary noise source is due to the pressure differential in the 
capillary tube, which can be eliminated with the following tube 
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designs: (1) a non-uniform cadmium ring tube; (2) an externally 
heated low noise tube; (3) a self-heated low noise tube; and (4) a 
cadmium block low noise tube. Experimental measurements of var- 
ious parameters of each design are also reported. They include the 
noise level, the relation between output power and gas pressure, the 
volt-ampere characteristics, the sensitivity of output power with 
respect to discharge current, degree of reflector coupling, tempera- 
ture, and the operating life. It is concluded that the experimental 
results are in good agreement with theoretical calculations. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 29510, 30126, 30189, 30197, 
30214, 30219, 30221, 30237, 31062, 31073, 31077, 31088, 31089, 31090 


31192 (LBL—8509) Mass transfer controlled reactions in packed 
beds at low Reynolds numbers. Fedkiw, P.S. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Dec 1978. Contract W-7405- 
ENG-48. 258p. Dep. NTIS, PC A12/MF AO1. 

Thesis. 

The a priori prediction and correlation of mass-transfer rates 
in transport limited, packed-bed reactors at low Reynolds numbers is 
examined. The solutions to the governing equations for a flow- 
through porous electrode reactor indicate that these devices must 
operate at a low space velocity to suppress a large ohmic potential 
drop. Packed-bed data for the mass-transfer rate at such low Reyn- 
olds numbers were examined and found to be sparse, especially in 
liquid systems. Prior models to simulate the solid-void structure in a 
bed are reviewed. Here the bed was envisioned as an array of 
sinusoidal periodically constricted tubes (PCT). Use of this model 
has not appeared in the literature. The velocity field in such a tube 
should be a good approximation to the converging-diverging charac- 
ter of the velocity field in an actual bed. The creeping flow velocity 
profiles were calculated. These results were used in the convective- 
diffusion equation to find mass transfer rates at high Peclet number 
for both deep and shallow beds, for low Peclet numbers in a deep 
bed. All calculations assumed that the reactant concentration at the 
tube surface is zero. Mass-transfer data were experimentally taken in 
a transport controlled, flow-through porous electrode to test the 
theoretical calculations and to provide data resently unavailable for 
deeper beds. It was found that the sinusoidal PCT model could not 
fit the data of this work or that available in the literature. However, 
all data could be adequately described by a model which incorpo- 
rates a channelingeffect. The bed was successfully modeled as an 
array of dual sized straight tubes. 


31193 (SAND—79-8212) Gas-transfer analyses, Section G: gas 
flow in real duct systems. Chenoweth, D.R. (Sandia Labs., Liver- 
more, CA (USA)). Mar 1979. Contract EY-76-C-04-0789. 84p. Dep. 
NTIS, PC A05/MF AO1. 

A unified semi-empirical model was formulated to describe 
gas flow in an arbitrary series of independent ducting components 
which may include a y-joint. The model is valid generally until the 
possibility of local supersonic flow occurs, but it can be extended 
further under some circumstances. The gas is assumed to be thermal- 
ly and calorically perfect, and the duct flow is taken to be quasi- 
steady as well as one-dimensional near the stations where the conser- 
vation equations are evaluated. Each component is described by 
common empirical data consisting of total pressure loss, heat trans- 
fer, and flow contraction coefficients. Some sources of component 
total pressure loss coefficients are discussed. 


31194 (STU—75-3549) Investigation of the effects of turbulence 
on heat transfer and pressure drop at the exchange of heat. Hanarp, 
L.; Liljevall, R. (Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden)). Apr 1978. 8lp. (In Swedish). Dep. NTIS (US Sales 
Only), PC A05/MF AOl1. 

The use of turbulence generators in energy technology is 
discussed in order to increase the heat transfer. Thus the aim of this 
work was to investigate the influence of the turbulence structure on 
the heat transfer from a cylinder. 


31195 (UCID—17980) TACO: a finite element heat transfer 
code. Mason, W.E. Jr. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Dec 1978. Contract W-7405-ENG-48. 75p. 
Dep. NTIS, PC A04/MF AO1. 

TACO is an implicit finite element code for heat transfer 
analysis. It can perform both linear and nonlinear analyses and can 
be used to solve either transient or steady state problems. Presently, 
TACO is specialized for two-dimensional problems of either plane or 
axisymmetric geometries. TACO has the capability to handle time or 
temperature dependent material properties and materials may be 
either isotropic or orthotropic. A variety of time and temperature 
dependent loadings and boundary conditions are available including 
temperature, flux, convection, and radiation boundary conditions 
and internal heat generation. Additionally, TACO has some special- 
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ized features such as internal boundary conditions (e.g., contact 
resistance), bulk nodes, enclosure radiation with view factor calcula- 
tions, and chemical reactive kinetics. A user subprogram feature 
allows for any type of functional representation of any independent 
variable. Graphical representation of data generated by TACO is 
provided by a companion post-processor named POSTACO. The 
theory on which TACO is based, the capabilities of the code, and 
the input data required to perform an analysis with TACO are 
discussed. Some simple examples are provided to illustrate the use of 
the code 


31196 Comparison of several turbulence models for predicting 
flow patterns within confined jets. Tennankore, K.N.; Steward, F.R. 
(Univ. of New Brunswick, Fredericton, Canada). Can. J. Chem. 
Eng.; 56: No. 6, 673-678(Dec 1978). 

Numerical solutions of differential equations governing isoth- 
ermal and nonisothermal confined jets were obtained for three 
different models of the turbulence correlation terms. The models 
used were: (1) mixing length model; (2) k-] model; (3) k-e model. 
Comparison of predictions with experimental data taken in a con- 
fined jet system indicates that in the absence of a measured distribu- 
tion of the kinetic energy of turbulence at the entrance section the 
mixing length model provided the best results for the isothermal 
case. For the nonisothermal jets, however, it was found that the K-e 
model gives better prediction than the other two models in spite of 
the lack of measured distributions for the kinetic energy of turbu- 
lence at the entrance. 7 figures. 


31197 Moving boundaries in two-phase turbulent flows. Bratianu, 
C.; Rust, J.H. (Georgia Inst. of Tech., Atlanta). Lett. Heat Mass 
Transfer; 5: No. 6, 363-369(Nov 1978). 

Two-phase flow phenomena depend heavily on the topology 
and dynamics of interfaces. Experiments and models designed to 
describe them incorporate many simplifications which produce re- 
sults with limited validity. New assumptions are discussed concern- 
ing two-phase moving boundaries and their interactions with an 
outer turbulent flow are investigated. New aspects of their motion 
are revealed and explanations found for the void drift concept 
formulated by Lahey et al. 


31198 Vaporization of water films in rotating radial pipes. Dakin, 
J.T. (General Electric Co., Schenectady, NY). Int. J. Heat Mass 
Transfer; 21: No. 10, 1325-1332(Oct 1978). 

The vaporization of water films in rotating radial pipes is 
studied experimentally. The data are interpreted with a simple model 
in which the major unknown quantity is the fraction of the Pipe 
circumference wetted by the film. The vaporization heat-trans 
coefficient is expected to be extremely large since the centrifugal 
acceleration is 10° to 10‘ times larger than the gravitational accelera- 
tion which influences the heat transfer to vertical falling films. The 
data confirm that the heat-transfer coefficient is very large, and 
provide measurements of the wetted circumference and of the burn- 
out heat flux. These fall and rise, respectively, with increasing 
centrifugal acceleration. 


31199 Investigation of vapor condensation in an inclined tube 
bundle. Shklover, G.G.; Buevich, A.V. Teploenergetika (Moscow); 
No. 6, 71-74(Jun 1978). (In Russian). 

Results of experimental investigations into the intensity of 
heat transfer in a sloping tube bundle are presented. It is shown that, 
in a multiple-row bundle, an inclined position intensifies heat transfer 
on the side of the condensing vapor. 


31200 Investigation of droplet settlement on liquid film in a 
vertical steam-and-water flow. Nigmatulin, B.I.; Dolinin, 1.V.; Rach- 
kov, V.I. (Sci Prod Assoc “Energiya” of Minist of Power Ind, 
USSR). Teploenergetika (Moscow); No. 6, 82-84(Jun 1978). (In Rus- 
sian). 

Results of a systematic experimental investigation of the in- 
tensity of deposition of droplets on the film formed when steam-and- 
water flow in a dispersed annular stream down a vertical unheated 
tube are presented. 13 refs. 


31201 Formulas for checking calculations of heat exchangers 
with crosswise flow of heat carriers. Krasnoshchekov, L.F. Teploener- 
getika (Moscow); No. 6, 87-89(Jun 1978). (In Russian). 

The formulas presented have been obtained by making the 
usual assumptions: heat transfer coefficient is accepted to be un- 
changeable over the entire heating surface; heat losses are negligibly 
= the tempeature is constant over the entire cross-section of the 

ow. 


31202 Sufficient conditions for stability of rotating flows. Yang, 
C.l. (Argonne National Lab., IL). J. Appl. Mech.; 100: No. 1, 7- 
12(Mar 1978). 

A study of sufficient conditions for the stability of rotating 
flows and swirling flows of perfect conducting fluid with circular 
magnetic fields is described. Miles’ theorem and Howard's semicircle 
theorem on the stability of stratified shear flows are extended to 
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rotating flows with discontinuous swirl velocity. Some stronger 
sufficient conditions for stability are established. Some sufficient 
conditions for the stability and instability of the perfect conductive 
fluids subjected to a transverse circular magnetic field are also 
studied. 


31203 Experimental determination of the efficiency of a nozzle 
with a two-phase working medium under intensive heat and mass 
transfer conditions. Sirotko, V.A.; Stashok, Yu.I. (Leningrad Mech 
Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 6, 137- 
140(1978). (In Russian). 

The effect of the initial distribution of the liquid phase in a 
high-temperature stream on the efficiency of a nozzle under super- 
critical pressure drops is investigated. Experimental relations are 
obtained regarding the effect of the relative flowrate of the liquid 
(m$sub s0$=0.7-3.7) and of the initial gas temperature (T= 1500- 
2200 K) on the efficiency of the nozzle. 


31204 Selection of determining tempteratures in heat exchanger 
calculations. Bazhan, P.I. (Gor’kii Inst of Eng of Marit Transp, 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 6, 143-147(1978). (In 
Russian). 

A comparative analysis of the methods of selection of deter- 
mining temperatures is carried out. A new method is proposed. It is 
based on the idea of an exponential dependence of the heat transfer 
coefficient on the temperature of the heat carrier which changes 
most strongly its physical properties in the course of the heat 
transfer. 


31205 Heat transfer and aerodynamic resistance of lamellar heat 
exchange surfaces with turbulators in the form of semi-spherical 
proturberances. Legkii, V.M.; Babenko, Yu.A.; Dikii, V.A. (Kiev 
Polytechnic Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 12, 
81-88(Dec 1977). (In Russian). 

A study was made of lamellar heat exchange surfaces with 
stamped out turbulators in the form of hemispherical protuberances 
with various step values and radii of the protuberances. Relation- 
ships were obtained for the average heat transfer and aerodynamic 
resistance. A comparison of the heat characteristics indicates that the 
surfaces with a checkerboard configuration of protuberances and a 
step ratio of S:/S2 = 0.67 to 1.5 were the most effective. They are 
75% more effective than the smooth-pipe surfaces. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 30081, 30816, 31344 


31206 (ANL/MSD—79-1) Nondestructive evaluation techniques 
for high-temperature ceramic components. Fifth quarterly report, Oc- 
tober—December 1978. (Argonne National Lab., IL (USA)). Jan 
1979. Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF 
AOl. 

The adequacy of several nondestructive evaluation (NDE) 
techniques for the detection of flaws in SiC heat-exchanger tubing 
are discussed. Experimental results regarding adaptability to ceramic 
tubing and minimum detectable flaw size have been obtained for 
conventional ultrasonic testing, acoustic microscopy, conventional 
and dye-enhanced radiography, holographic interferometry, infrared 
scanning and internal-friction measurements. The advantages and 
disadvantages of overload proof testing are also discussed. No single 
NDE technique will be sufficient to detect all types of critically 
sized flaws. Preservice inspection should include traditional visual 
and dye-penetrant examinations for outer-wall surface defects, and 
possibly overload proof testing to screen weak ceramic tubing. 
Further examinations should employ dye-enhanced radiography for 
inner-wall surface defects and acoustic microscopy or conventional 
ultrasonic testing at 20 MHz (and possible holographic interfero- 
metry) for subsurface defects. Anomalous heat-transport characteris- 
tics may be detected by infrared techniques. For in-service examina- 
tions, where is is assumed that access to the tube is from the bore 
side only, inspection employing 20-MHz longitudinal and transverse 
waves appears to be the most practical technique. Infrared scanning 
through the bore could possibly provide data with regard to hot 
spots, wall thinning and anomalous heat-transport characteristics. 
Holographic interferometry, while requiring extensive development, 
may be capable of providing inner-wall crack-detection data not 
generated by other techniques.The attributes of the various tech- 
niques evaluated to date are tabulated. 


31207 (CONF-760436—P2, pp V.1-V.14) Californium-252 as a 
source for thermal neutron radiography. Berger, H. (National Bureau 
of Standards, Washington, DC). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 
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Thermal neutron radiography is compared to other methods 
for nondestructive evaluation; it is shown to offer advantages in 
many aerospace and nuclear inspection areas. One example concerns 
problems such as detection of nonbonds or cracks open to the 
surface, where liquid contrast agents can be used to help image 
defect areas. Descriptions and economics of neutron sources includ- 
ing reactors, subcritical assemblies, accelerators and radioactive 
sources are given. All the sources can be considered for in-plant 
inspection use; the higher yield sources offer initial economic advan- 
tages. Ridioactive sources are well suited for field applications. The 
inspection effectiveness of *°*Cf has been demonstrated. This source 
seems particularly useful where a peak thermal flux of = 107n/cm?s 
is needed. 


31208 (CONF-760436—P2, pp V.15-V.32) Problems and limits 
of *°*Cf neutron radiography. Meier, H.; Albrecht, W. (Staatliches 
Forschungsinstitut fuer Geochemie, Bamberg, Ger.). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


The use of 5*Cf sources offers the possibility of constructing 
low-cost stationary or transportable neutron radiography cameras 
which may be of value for routine inspections in various industries. 
To get an insight into the possibilities and limits of low-flux neutron 
imaging using small *°*Cf sources appropriate experiments have been 
started. For the radiographic studies an inexpensive stationary radi- 
ography facility using a 200-ug *°*Cf source was constructed. The 
test of various neutron imaging recorders showed that by using 
electronic imaging systems neutron radiographs could be obtained in 
the low-flux neutron beam of 4.7 x 10? n cm~*s~! by accumulating 
the image information over a period of several seconds. Results 
obtained with this electronic recording system which consists of an 
®L_i—ZnS(Ag) neutron converter screen, an image intensifier, and a 
SEC vidicon tube with integration ability are given. The results 
showed that electronic imaging can be considered as an extremely 
fast neutron imaging technique which may be useful for the develop- 
ment of low-flux neutron radiographic devices for broad application 
in non-destructive testing. 


31209 (CONF-760436—P2, pp V.33-V.45) Transportable neu- 
tron radiography. Bennett, L.G.I. (Royal Military Coll. of Canada, 
Kingston, Ont.). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


Neutron radiography utilizing **Cf as the neutron source is 
described in relation to accelerator and nuclear reactor sources. A 
consideration of the basic components of a neutron radiographic 
camera indicates two source configurations. The first type, a shield- 
ing container and camera with an internal moveable source, is 
typified by the present facility. The second type, a transportable 
modular system, is indicated with specifications as a practical justifi- 
cation of using ***Cf for neutron radiography. 


31210 (CONF-760436—P2, pp V.47-V.75) Neutron radiography 
for maintenance inspection of military and civilian aircraft. John, J. 
(IRT Corp., San Diego, CA); Larsen, J.E.; Patricelli, F.; Harper, H.; 
Baltgalvis, J.; Devine, M.J.; Koury, A.J. 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


As part of a program to develop new and advanced nondes- 
tructive inspection techniques, a series of projects has been conduct- 
ed to develop and evaluate neutron radiography as a nondestructive 
inspection tool. A major portion of this effort has been directed 
toward the application of neutron radiography as a maintenance 
inspection tool for military and civilian aircraft. The availability of 
252Cf as a neutron source has enabled the use of neutron-radiography 
systems in normal maintenance environments for the inspection of 
flight-line aircraft with a minimum of interference. Neutron radiog- 
raphy has been demonstrated to be a powerful nondestructive in- 
spection tool for a variety of applications involving the detection of 
organic or non-metallic compounds. Its ability to detect surface and 
subsurface corrosion in aircraft structure is unmatched by any other 
inspection technique. This capability of detecting corrosion without 
component disassembly is particularly significant when corrosion is 
hidden behind thick metallic structural members. The neutron radio- 
graphic technique has been applied successfully to detect corrosion 
in wing tanks, rear stabilators, aft spar, starboard and port wing, 
rudder, fuselage skin, and nose landing gears of a variety of fixed- 
wind aircraft, as well as rotary blades and rotary tail flaps of 
heliocopters. 


31211 (CONF-781018—, pp III.42-I11.44) Structural materials 
evaluation for oxygen centrifugal compressors. Bates, C.E. (Southern 
Research Inst., Birmingham, AL). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 
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The state-of-the-art of materials technology for oxygen com- 
pressor construction was assessed by gathering the available infor- 
mation on current materials of compressor construction, causes of 
fires, and compatibility of materials with high pressure, high velocity 
oxygen. Both domestic and foreign sources of literature were gath- 
ered and reviewed. Visits were made to the leading centrifugal 
compressor producers in the United States and Europe and to 
several compressor users in the United States. Several types of 
events were found capable of causing ignition and burning. These 
include friction between a moving and a fixed component, local 
excursions in oxygen temperature, electrical discharge, debris rub 
and debris impact, and exposure of fresh metal to oxygen. Metal 
exposure may result either from rub events or impact of foreign 
material on a compressor component. The experimental materials 
evaluation program simulates most of the events known or thought 
to cause fires, including electrical discharge, localized metal over- 
heating, oxygen overheating, particle impact, and fresh metal expo- 
sure. Some test results are now available on all of the materials in the 
program. At 1000 psi pressure and 0.7 Mach oxygen velocity, 
aluminum has been found to ignite at or below about 500°F. Irons 
and carbon steels ignite at about 500 to 600°F and stainless steels 
ignite at about 700 to 900°F. Copper alloys, including leaded bronze, 
tin bronze, and beryllium copper ignite between 1000 to 1200°F. 
The nickel alloys evaluated ignite at about 1300 to 1500°F. The burn 
conditions are a function of the alloy, oxygen pressure, and oxygen 
velocity. 


31212 Anisotropic determination and correction for ultrasonic 
flaw detection by spectral analysis. Adler, L.; Von Cook, K.V.; 
Simpson, W.A. Jr.; Lewis, D.K. (to Dept. of Energy). US Patent 
4,106,327. 15 Aug 1978. Filed date 22 Nov 1977. 6p. 

PAT-APPL-853,947. 

The anisotropic nature of a material is determined by measur- 
ing the velocity of an ultrasonic longitudinal wave and a pair of 
perpendicular ultrasonic shear waves through a sample of the mate- 
rial each at a plurality of different angles in three planes orthogonal 
to each other. The determined anisotropic nature is used as a 
correction factor in a spectral analyzing system of flaw determina- 
tion. 


31213 Ultrasonic search wheel probe. Mikesell, C.R. (to Dept. of 
Energy). US Patent 4,098,132. 4 Jul 1978. Filed date 17 Aug 1977. 
6p. 


PAT-APPL-825,502. 

A device is described for reducing internal reflections from 
the tire of an ultrasonic search wheel probe or from within the 
material being examined. The device includes a liner with an ane- 
choic chamber within which is an ultrasonic transducer. The liner is 
positioned within the wheel and includes an aperture through which 
the altrasonic sound from the transducer is directed. 


31214 Means for ultrasonic testing when material properties 
vary. Beller, L.S. (to Department of Energy). US Patent Application 
882,025. 28 Feb 1978. 10p. 

A device is provided for maintaining constant sensitivity in an 
ultrasonic testing device, despite varying attenuation due to the 
properties of the material being tested. The device includes a sensor 
transducer for transmitting and receiving a test signal and a monitor 
transducer positioned so as to receive ultrasonic energy transmitted 
through the material to be tested. The received signal of the monitor 
transducer is utilized in analyzing data obtained from the sensor 
transducer. 


SAFETY ENGINEERING 


31215 (AED-CONF—77-139-014) Developments in the field of 
latent heat storage. Lindner, F. (Deutsche Forschungs- und Versuch- 
sanstalt fuer Luft- und Raumfahrt e.V., Stuttgart (Germany, F.R.)). 
1977. 12p. (In German). (CONF-770592—6). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From Energy policies forum of the Landesregierung; Stutt- 
gart, F.R. Germany (9 May 1977). 

Following a survey of the state of development in the field of 
heat storage, the problems that have prevented large-scale use of this 
kind of storage until now are discussed, in particular with regard to 
latent heat storage. A method is described by which the two 
problems of heat exchange and stratification could be solved, so that 
a heat storage is now possible. A test model is described in 
detail. 


31216 (CAES—10) Conceptual design of a packed bed for ther- 
mal-energy storage. Hamilton, N.I. (Massachusetts Inst. of Tech., 
Lexington (USA). Lincoln Lab.). 20 Dec 1978. Contract EX-76-A- 
01-2295-029. 56p. Dep. NTIS, PC A04/MF AOI. 

The design approach, conceptual design, and basic cost esti- 
mates for a packed bed for thermal-energy storage in an under- 
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ground compressed-air-storage system are presented. The conceptual 
designs considered are a 200-MW(e) system operating on a weekly 
cycle, and a combined solar-thermal/compressed-air-storage system 
capable of delivering 100 MW(e) to the generator on discharge. 
Geological stresses in the thermal-energy storage cavity are exam- 
ined, although a detailed cycling, stress analysis of the rock has not 
been undertaken. 


VACUUM ENGINEERING 


31217 Surge-damping vacuum valve. Bullock, J.C.; Kelly, B.E. 
(to Department of Energy). US Patent Application 872,285. 25 Jan 
1978. Sp. 

A valve having a mechanism for damping out flow surges in a 
vacuum system which utilizes a slotted spring-loaded disk positioned 
adjacent the valve’s vacuum port. Under flow surge conditions, the 
differential pressure forces the disk into sealing engagement with the 
vacuum port, thereby restricting the flow path to the slots in the disk 
damping out the flow surge. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 31446 


31218 (BDX—613-2021(Rev.)) Evaluation of polystyrene bead 
foam as an encapsulant for electonic packages. Final report. Fossey, 
D.J. (Bendix Corp., Kansas City, MO (USA)). Jan 1979. Contract 
EY-76-C-04-0613. 78p. Dep. NTIS, PC AOS/MF AO1. 

This experimental stress analysis evaluates polystyrene bead 
foam (PSBF) as an encapsulant. Direct comparison data are included 
for polyurethane foam encapsulation. Thermal stresses on solder 
joints using a thumb tack test are compared for these foam encapsu- 
lants and GMB/epoxy. Special transducer designs are used to meas- 
ure thermomechanical stresses and deflections. Failure criteria for 
some of the electronic components involved are delineated. The 
mechanical properties of potting polystyrene bead foam is presented 
and compared with the properties of structural polystyrene bead 
foam. The thermomechanical load and deflection data and the trans- 
ducers developed are aids for making stress analysis in other foam 
encapsulated units. Polystyrene bead foam is concluded to be a safe 
encapsulant for certain electronic packages, but polyurethane foam is 
not. 


31219 (BDX—613-2034(Rev.)) Predicting the thermal response 
of an encapsulation process. Richardson, J.H. (Bendix Corp., Kansas 
City, MO (USA)). Jan 1979. Contract EY-76-C-04-0613. 45p. Dep. 
NTIS, PC A03/MF AOl1. 

An evaluation of the thermal behavior of an electronic com- 
ponent assembly has indicated a need for increasing the temperature- 
soak time prior to the electrical testing of potted and unpotted 
assemblies. The preheat time before encapsulation was found ade- 
quate, and the internal mold temperature proved to be within 
desirable limits during encapsulation. Use of the automatic encapsu- 
lation system prevents excessive heat loss during the potting oper- 
ation and provides a 50% savings in time. A movie showing the 
encapsulation of a nonfunctional unit in a clear container revealed 
the formation of three types of voids. Corrective action to eliminate 
the voids is described. 


31220 (BDX—613-2057(Rev.)) Characterization of ceramic sub- 
strates. Final report. Laudel, A. (Bendix Corp., Kansas City, MO 
(USA)). Feb 1979. Contract EY-76-C-04-0613. 56p. Dep. NTIS, PC 
A04/MF AOl1. 

Characterization techniques were developed to improve re- 
ceiving inspection and in-process testing of 99.5% alumina substrates 
used for manufacturing hybrid microcircuits. Many of these tests 
have been implemented into production; other tests have been rec- 
ommended for further development. The tests developed were scan- 
ning electron microscope (SEM) measurement of grain size; low 
angle light inspection for surface defects; non-contact thickness and 
camber test; dye penetrant check for porosity and cracks; and SEM 
inspection of surface finish in holes. The effect of raindrop (variation 
of light transmission through substrates) and polished high spot 
defects was determined. 


31221 (BDX—613-2072(Rev.)) Microprocessor circuit monitor. 
Final report. Stevens, D.J. (Bendix Corp., Kansas City, MO (USA)). 
Feb 1979. Contract EY-76-C-04-0613. 25p. Dep. NTIS, PC A02/MF 
AOl. 

A new laboratory capability has been developed which will 
be used to support some microprocessor based products such as an 
electronic programmer. The monitor system allows the user to select 
samples from the instruction set of the microprocessor product 
under test and verify its progress through those instructions during a 
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test run. The monitor records the time when each selected instruc- 
tion is addressed and prints out a record of address and time data 
when a run is complete. These capabilities provide a significant 
diagnostic tool for investigating a microprocessor malfunction. As an 
example, the monitor system was successfully used to locate and 
identify a change that had been made to the instruction set of an 
electronic programmer. The monitor system is designed to test 
specific products. The concept, however, may be applied to other 
microprocessor based products. 


31222 (BDX—613-2090(Rev.)) Thick film bonding. Swartz, 
G.A. (Bendix Corp., Kansas City, MO (USA)). Feb 1979. Contract 
EY-76-C-04-0613. 37p. Dep. NTIS, PC A03/MF AO1. 

The project was undertaken to determine the characteristics 
of thick film conductors that affect thermocompression bonding. 
Thick film inks were analyzed to determine compositional character- 
istics that could be used as acceptance criteria. Analytical methods 
evaluated included thermogravimetric analysis, pyrolysis gas chro- 
matography, infrared spectrophotometry, mass spectrometry, atomic 
absorption spectrophotometry, scanning electron microscopy with 
energy dispersive x-ray spectroscopy, and an electronics counter. 
The effects of bonding force and substrate temperature versus bond 
strength were evaluated for three thick film conductor materials 
which had been fired at various times and temperatures. Conductor 
resistance was also evaluated. The scanning electron microscope 
with energy dispersive x-ray spectroscopy was used for the analysis 
of fired films. 


31223 (BDX—613-2103(Rev.)) Concepts and processes for alter- 
nate solenoid coils. Final report. Jordan, H.F. (Bendix Corp., Kansas 
City, MO (USA)). Feb 1979. Contract EY-76-C-04-0613. 24p. Dep. 
NTIS, PC A02/MF AOl. 

A solenoid coil concept with fire environment potential was 
proposed, fabricated, and evaluated with favorable results. A 
polyphenylmethylsiloxane polymer was used as a high temperature 
insulation coating for the bobbin coil assembly. Alternate concepts 
utilizing foil conductors and additional insulating materials were 
examined for follow-on development potential. 


31224 (UCRL—13914) Study program for constant current ca- 
pacitor charging method. Pugh, C. (Electro Engineering Works, San 
Leandro, CA (USA)). 4 Oct 1978. Contract W-7405-ENG-48. 98p. 
Dep. NTIS, PC A05/MF AOl1. 

The objective of the study program was to determine the best 
method of charging 20,000 to 132,000 microfarads of capacitance to 
22 kVdc in 14 to 15 sec. Component costs, sizes, weights, line 
current graphs, copies of calculations and manufacturer's data are 
included. 


31225 (UCRL—82346) Dynamic thermal measurements in 
plated-through-holes. Hersey, R.J. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Feb 1979. Contract W-7405- 
ENG-48. 56p. Dep. NTIS, PC A04/MF AO1. 

The results of the development phase of a thermal analysis 
method to determine the dynamic thermal profile of plated-through- 
holes in printed boards during soldering and de-soldering operations 
are described. This method can be used to evaluate soldering and de- 
soldering methods, techniques, tools and personnel based on quanti- 
tative thermal analysis procedures. 


31226 Method of projecting a beam of charged particles. 
Goto,E.; Soma, T.; Idesawa, M. US Patent 4,112,305. 5 Sep 1978. 
Priority date 23 Oct 1975, Japan. 4p. 

Disclosed is a method of projecting on selected areas of a 
target a variety of charged particles each having a different shape of 
cross section. The charged particle projecting method according to 
this invention is suitable for production of microcircuits. A microcir- 
cuit is formed on a wafer in the form of patchwork by repeatedly 
exposing a selected area of the wafer to each of a variety of charged- 
particle beams. In this way the time involved for production is 
shortened as compared with the time which would be taken if a 
similar microcircuit was produced by blotting selected areas of the 
wafer with beam spot. 10 figures, 1 table. 


31227 Manually operated coded switch. Barnette, J.H. (to Dept. 
of Energy). US Patent 4,111,017. 5 Sep 1978. Filed date 21 Jun 1977. 
8p. 


PAT-APPL-808,487. 

The disclosure related to a manually operated recodable 
coded switch in which a code may be inserted, tried and used to 
actuate a lever controlling an external device. After attempting a 
code, the switch’s code wheels must be returned to their zero 
positions before another try is made. 


31228 Self-protecting oscillator. Doss, J.D. (to Dept. of 
Energy). US Patent Application 886,378. 14 Mar 1978. 6p. 

A transistor oscillator circuit wherein the load current is fed 
back to the transistor is described. Removal of the load is sensed to 
automatically remove feedback and stop oscillations. 
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31229 Electrical pulse generator. Norris, N.J. (to Dept. of 
Energy). US Patent Application 868,584. 11 Jan 1978. 14p. 

A technique for generating high-voltage, wide dynamic 
range, shaped electrical pulses in the nanosecond range is described. 
Two transmission lines are coupled together by resistive elements 
distributed along the length of the lines. The conductance of each 
coupling resistive element as a function of its position along the line 
is selected to produce the desired pulse shape in the output line when 
an easily produced pulse, such as a step function pulse, is applied to 
the input line. 


31230 System for testing optical fibers. Davies, T.J.; Franks, 
L.A.; Nelson, M.A. (to Department of Energy). US Patent Applica- 
tion 868,636. 11 Jan 1978. 13p. 

A system for nondestructively determining the attenuation 
coefficient, a(A), of low-loss optical fiber wave guides is described. 
Cerenkov light pulses are generated at a plurality of locations in the 
fiber by a beam of charged particles. The transit times of selected 
spectral components and their intensities are utilized to unfold the 
a(A) values over the measured spectrum 


31231 Proceedings of the conference on solid state devices, 9th, 
1977. Oyo Butsuri; 17: No. Suppl. 1, 1-372(30 Aug 1977). (CONF- 
7708116—). 

From 9. solid state devices conference; Tokyo, Japan (30 Aug 
1977). 

The proceedings comprise 56 articles dealing with topics such 
as LSI device design and manufacture; crystal growth and surface 
passivation technolygies; microwave diode testing and manufacture; 
solar cells manufacture; laser design and testing etc. 42 articles are 
abstracted and indexed separately. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 30385, 30694 


31232 Ammonia removal and softening of municipal waste waters 
to prepare makeup water for steam power plant cycle. Abdulayev, 
K.M.; Malakhov, I.A.; Poletayev, L.N. (Azerb Inst of Pet and 
Chem, AzSSR). Teploenergetika (Moscow); No. 6, 67-70(Jun 1978). 
(In Russian). 

The advantages of re-using municipal waste waters for the 
preparation of makeup water for steam power plants possessing 
flexible water-treatment equipment are pointed out. Results of an 
investigation into the technology of ammonia removal in accordance 
with the scheme of two-stage Na-cationization are presented. The 
removal of NH*, should be implemented at the first stage. 9 refs. 


31233 Domestic and commercial refuse--presorting, collection 
and pulverising. Lindfors, L. (Swed Water and Air Pollut Res Inst, 
Stockholm). J. Appl. Chem. Biotechnol.; 28: No. 4, 256-262(Apr 
1978). 


Resource recovery can be effected either before or after the 
materials become part of the mixed waste stream. Commercial refuse 
is generally separated at the source for practical reasons. Examples 
of that are paper waste and plastic waste. Sometimes this is com- 
bined with a more sophisticated separation at the collection center in 
order to get uniform fractions which will give a higher price. Both 
ways are examined for recovery of valuable materials from domestic 
refuse. 10 refs. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 28679, 28683, 28988, 28989, 
28990, 28991, 28992, 28994, 29876, 29883, 29916, 29929, 30266, 30653 


31234 (CONF-781018—, pp K.154-K.184) Materials for flui- 
dized-bed combustors. Stringer, J. (Electric Power Research Inst., 
Palo Alto, CA). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


In fluidized-bed combustion systems there is a wide range of 
conditions which present significant problems for materials of con- 
struction. It has been shown that the most significant of these are: (a) 
Erosion of components in gas turbines through which the exhaust 
from pressurized fluidized-bed combustors is expanded. (b) Hot 
corrosion of hot components in gas turbines due to alkali metals and 
chlorine in the coal or the acceptor, perhaps exacerbated by heavy 
metals such as vanadium or lead. (c) Sulfidation/oxidation corrosion 
of in-bed components due to local low oxygen activity regions. 
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31235 (CONF-781018—, pp V.30-V.33) Fluidized-bed combus- 
tion: corrosion/erosion tests. LaNauze, R.D. (National Coal Board, 
Cheltenham, England). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


Four 250 hour tests have been undertaken in the 0.3m square 
fluidized-bed combustor. A range of ferritic, iron based austenitic, 
nickel based and cobalt based alloys were tested either as in-bed 
cooled tube specimens or as in-bed and above bed uncooled coupon 
specimens. The coupon specimens remained in the combustor for the 
duration of the test program (1100 hours). Nominal metal tempera- 
tures were in the range 540 to 900°C. The maximum corrosive 
penetration and scale thickness of the cooled and uncooled test 
specimens are given: The results from Test 3 show that coal fired 
fluidized-bed combustors can operate with very little corrosion of in- 
bed components. However, the three tests in which limestone was 
added produced significant sulphidation/oxidation of in-bed test 
specimens. Analysis of the data indicates that the conditions which 
seem likely to lead to sulphidation/oxidation attack are: the presence 
of a deposit, rich in calcium sulphate, on the metal surface; the 
existence of a local region of low oxygen activity near the metal; the 
presence of an alloy sensitive to corrosion in the low oxygen activity 
region; and a metal temperature above 650°C. The effect of a change 
in bed temperature from 900 to 850°C on corrosion of the in-bed 
tubes was less significant than the presence of a calcium sulphate 
rich deposit. In these tests, the iron based austenitic steels were 
relatively insensitive to the conditions which caused corrosive 
attack, while Incoloy 800 was a very sensitive indicator of corrosion. 


31236 (CONF-781018—, pp V.65-V.70) Erosion/corrosion test- 
ing of candidate AFBC heat exchanger tubing. DeVan, J.H.; Godfrey, 
T.G. (Oak Ridge National Lab., TN). 1978. 

From 3. conference on materials for coal conversion and 
utilization; Gaithersburg, MD, USA (10 Oct 1978). 


The primary objective of this program is to determine the 
erosion/corrosion response of steam-generator materials to a coal- 
fired atmospheric fluidized-bed combustor (AFBC) for times to 3000 
h at temperatures from 480 to 565°C (900 to 1050°F). Specimens are 
nominally 1/2 in. OD thin-wall commercial turbine and, in some 
cases, are composites of two or more welded spool pieces. Results 
obtained to date for the high-temperature phases of the program are 
given. Specific points are: the oxide scales on the fireside of the tubes 
were generally intact and ranged to about 20 pm in thickness; 
preferential metal wastage or erosion could not be detected on the 
circumference of the tubes; corrosion depth or scale thickness was 
not statistically temperature dependent over the 815 to 875° (1500 to 
1610°F) end-to-end tube wall temperature; all samples of Inconel 600 
were removed from the test because of several failures by hot 
corrosion that occurred shortly after 500 h; alonized samples of 
Type 310 stainless steel and Incoloy 800 are included in the test and 
several have been examined. (Numerical results are not reported, 
however, since the outer aluminum layer was largely destroyed 
while the diffusion zone was essentially unaffected by exposure in 
the AFBC); and the similarity in results for air-side and fire-side 
corrosion suggests that AFBC exposure under well controlled condi- 
tions is not overly aggressive to candidate heat exchanger materials. 


31237 (HCP/T2472—30) Fluidized bed combustion industrial 
application demonstration projects, multi-solids fluidized-bed combus- 
tion, Quarterly technical progress report, July 1—September 30, 1978. 
(Battelle Columbus Labs., OH (USA)). 1978. Contract EX-76-C-01- 
2472. 19p. Dep. NTIS, PC A02/MF AO1. 

A subscale experimental unit has been designed and con- 
structed and used to develop design information for a 40,000 1b/hr 
demonstration industrial steam generator using an advanced flui- 
dized-bed combustion process. Nominal design for the subscale unit 
is a firing rate of 400 Ib coal per hour and a bed cross section of 
approximately 2 square feet. Experimental operation of the Subscale 
Experimental Unit System and the 6-inch process development unit 
has shown that few of the process parameters investigated have a 
major effect on sulfur capture. The exception is freeboard tempera- 
ture, as an increased freeboard temperature in the 6-inch unit dra- 
matically improved the sulfur capture. Two process conditions 
remain to be examined. Preparation of the 30 percent design of the 
demonstration facility is proceeding and will be completed in mid- 
October. The chosen configuration includes a round, refractory- 
lined combustion chamber, twin cyclones to disengage the entrained 
bed, and an external heat exchanger (to extract heat from the 
entrained bed) using horizontal heat exchange tubes. 


31238 (STU—75-3255) Process of combustion with a blue flare. 
Sieurin, J. (Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden)). Sep 1978. 30p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

Combustion with a blue flame, i.e., combustion with any soot, 
is much better for the environment than the more commonly used 
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combustion with a yellow flame. The measurements reported here 
show that the emission of nitrogen oxide is 30 to 50% lower with a 
blue flame. 


31239 (STU—75-3256) Heat transfer in furnaces: comparisons 
between a yellow flame and a blue one. Wennerhorn, C. (Styrelsen 
foer Teknisk Utveckling, Stockholm (Sweden)). Sep 1978. 15p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A02/MF AOI. 

Combustion with a yellow flame is today most frequently 
used. The yellows color is caused by flowing particles of soot in the 
flame. At this type of combustion, soot, sulfur trioxide and nitrogen 
oxides are emitted into the atmosphere. This emission is almost 
completely elininated when using combustion with a blue flame. 
Thus this type of combustion seems to be attractive. The aim of this 
work was to investigate if combustion with the two different types 
of flames caused differences in the heat transfer. The results show no 
such significant differences but the heat transfer and temperature 
distribution is much more constant along the furnace when using 
combustion with a blue flame. 


31240 Fluidized-bed combustion. Possible applications for the 
electricity and heat generation from coal. Schilling, H.D. (Bergbau- 
Forschung G.m.b.H., Essen (Germany, F.R.)). Brennst.-Waerme- 
Kraft; 30: No. 11, 425-430(Nov 1978). (In German). 

From Conference on fluidized-bed combustion; Duesseldorf, 
Germany, F.R. (6 - 7 Nov 1978). 

A survey of the development history of the fluidized-bed 
combustion technology since the 1920's leads up to the present day 
subject. There follows a description of the principles of fluidized-bed 
combustion and the explanation of the potential development. An 
overview of the future ranges of applications in the electricity and 
heat supply markets shows the wide-ranging possibilities in the 
energy economies, and gains special interest in view of the project 
position shown of the research and development installations in the 
Federal Republic of Germany and in the international world. 


31241 High momentum burners. Thekdi, A.C.; Chojnacki, D.A.; 
Hemsath, K.H. (to Midland-Ross Corp.). US Patent 4,120,639. 17 
Oct 1978. Filed date 30 Jun 1977. 6p. 

A high momentum industrial gas burner is disclosed which is 
designed to create a high velocity which, in turn, is capable of 
creating high wind circulation that can be maintained during burner 
turndown. The various chambers of the burner are specially de- 
signed, so that fluid pressure within the burner is less than atmos- 
pheric pressure, or the fluid pressure within the heating chamber of a 
furnace wherein the burner is used to heat, for example, air. 


31242 Burner for liquid fuel. Martin, C.K. (to Infern-O-Therm 
Corp.). US Patent 4,120,640. 17 Oct 1978. Filed date 18 Feb 1977. 
4p. 

Disclosed is a burner for liquid fuels which includes a com- 
bustion tube havng an inner surface defining a cocombustion cham- 
ber, an end bell which mounts a nozzle for introducing the liquid 
fuel into the combustion chamber in th form of a fine spray, and an 
auxiliary air introduction means, also mounted to the end bell, which 
produces an auxiliary vortex flow of air around and concentric with 
the nozzle so as to entrain the fine spray of liquid fuel and form a 
fuel-air mixture. Means are provided for igniting the fuel-air mixture, 
and a main air introduction means is provided for producing a main 
vortex flow of air which serves to separate the fuel-air mixture from 
the inner surface of the combustion tube and to provide additional 
air for combustion of the fuel-air mixture. A collar means, preferably 
of a refractory material, is provided concentric with the nozzle. The 
collar means controls combustion of the fuel-air mixture by control- 
ling the manner in which the fuel-air mixture is transported into the 
combustion chamber and to the rate at which the fuel-air mixture 
mixes with the main vortex flow of air. A baffle may be provided 
within the mbustion chamber to further assist in effecting complete 
and clean combustion of the fuel-air mixture. In certain embodiments 
of the invention, the baffle takes the form of a right circular cylinder 
of a refractory material, the cylinder having an interior aperture in 
the shape of a cloverleaf. 


31243 Development of the low-NO/sub x/ burner for oil firing 
400t/h Benson boiler. Shimada, T.; Sugiyama, T.; Kurata, C. Kawa- 
saki Giho; 68: 39-44(Oct 1978). (In Japanese). 

Kawasaki has adapted a newly developed low-NO/sub x/ 
burner to an oil firing 400 t/h Benson boiler. The burner is designed 
to decrease the amount of NO/sub x/ emission by lowering gas 
temperature. Low gas temperature is achieved by dividing combus- 
tion air into primary and secondary and burning it in primary and 
secondary flames in the furnace, thereby changing the gas flow 
pattern. This low-NO/sub x/ burner increases efficiency in gas 
mixing and two-stage combustion. Combustion test results show 
NO/sub x/ as low as 63 ppM (equivalent to O2 = 4%). We believe 
that this low-NO/sub x/ burner principle can be applied to gas and 
coal firing burners. 9 figures, 4 tables. 
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31244 Double walled impingement cooled combustor. Ekstedt, 
E.E.; Beck, E.J. Jr.; Bahr, D.W.; Weinstein, B. (to General Electric 
Co.). US Patent 4,109,459. 29 Aug 1978. Filed date 21 Feb 1975. 8p. 

A combustor for use in a gas turbine engine is provided with 
a first wall defining a combustion zone; an outer casing partially 
defining a cooling plenum about the first wall; a second wall spaced 
apart from the first wall and defining together therewith a second 
plenum, the second wall bearing a plurality of perforations for 
passing fluid from the first plenum in impinging strc.ms upon the 
first wall; and a plurality of ribs extending between the first and 
second walls and compartmentalizing the second plenum. The ribs 
add substantial stiffness to the combustor as well as providing for 
independently controlled cooling of the substantially isolated com- 
partments formed thereby. The impinging streams provided by the 
perforations in the second wall substantially increase local fluid 
velocities and conductive heat transfer. 


31245 Fluidized bed apparatus. Highley, J.; Vickers, M.A. (to 
Coal Industry (Patents) Ltd.). US Patent 4,105,419. 8 Aug 1978. 
Priority date 26 Mar 1976, United Kingdom of Great Britain and 
Northern Ireland (UK). 6p. 

A fluidized bed apparatus suitable for the combustion of fuel 
is disclosed which has a baffle assembly arranged in the freeboard 
above the fluidized bed level. The assembly is in the form of a 
perforate duct which defines within it a passage connecting with the 
gas exit of the apparatus. Gases issuing from the bed, in use, and 
carrying bed material impinge upon the duct and are arranged to 
follow a vortical path around the duct, resulting in a deceleration of 
the particles which fall back into the bed. The gases pass into the 
duct for exhaust substantially free from contaminaiion by bed materi- 
al. The baffle assembly is of particular value where a gas flows 
horizontally to a gas exit and prevents or substantially reduces 
elutriation. 


31246 Combustion of Donetsk fine and dust gas coal and Kuz- 
netsk grade 2 CC coal in a dry-bottom furnace. Zhukov, I.T.; Nag- 
noinyi, V.K.; Verbovetskii, E.Kh.; Alekhnovich, A.N.; Dubovik, 
V.A.; Dik, E.P.; Abryutin, A.A. (All-Union Inst of Heat Eng, 
USSR). Teploenergetika (Moscow); No. 6, 32-35(Jun 1978). (In Rus- 
sian). 

Results of balance tests of a TP-100 boiler with experimental 
combustion of the two coal grades are presented. Data on the 
stability of combustion, burning-out of fuel in the zone of active 
combustion, total heat transfer and slagging in the furnace chamber 
are presented. This material is a stage of continued investigations 
towards designing high-capacity furnace arrangements for Donetsk 
and Kuznetsk coal grades. 


31247 Combustion of sulfurous residual oil fuel in a sectional- 
type furnace chamber. Ryzkakov, A.V.; Magadeev, V.Sh.; Tsar’kov, 
V.M. (All-Union Inst of Heat Eng, USSR). Teploenergetika 
(Moscow); No. 6, 74-78(Jun 1978). (In Russian). 

To investigate a flat direct-flow flame when burning high 
sulfur-content residual oil fuel, an experimental furnace chamber has 
been designed at the test base of the All-Union Thermal Engineering 
Institute. This chamber constitutes a reduced fire model of the 
natural-size chamber. It consists of two sections divided by a water- 
wall heated on both sides. Tests show that the waterwall surfaces are 
reliable in operation. A reduced output of sulfur and nitrogen oxides 
after the furance promises better corrosion resistance of air preheater 
elements than in boilers with the presently used furnace designs. 


31248 Combustion of coal in fluidised beds. Thurlow, G.G. (Natl 
Coal Board, Coal Res Establ, Cheltenham, Gloucestershire, Eng)). 
Proc. Inst. Mech. Eng. (London); 192: 145-156(Jun 1978). 

The development of fluidized combustion of coal from small- 
scale laboratory experiments in the early 1960's to the present day, 
when the first commercial applications are being designed and 
constructed, is described, concentrating on the contributions made 
by the National Coal Board and others in the United Kingdom. It is 
shown that significant efforts are being made to exploit this technol- 
ogy. The potential advantages of fluidized combustion which justify 
these efforts are described, and examples are given to illustrate the 
engineering features of boiler plant fired by the fluidized combustion 
system, and some of the design problems the designer needs to 
overcome. 


31249 Effect of the structure of the pulverized coal spray in the 
wall zone on development of corrosion of waterwalls of lower radiant 
section in TPP-210A boilers. Ivanova, I.P.; Kaminskii, V.P.; Mesh- 
cheryakov, V.G.; Fiklisova, V.M. (All-Union Inst of Heat Eng, 
USSR). Teploenergetika (Moscow); No. 5, 44-49(May 1978). (In Rus- 
sian). 

Flame aerodynamics in the wall zone, i.e. the field of veloci- 
ties with the field of gas composition, p.f. concentration, and compo- 
sition of pulverized coal, is studied on a TPP-210A boiler burning 
anthracite fires with liquid slag removal. The structure of the fur- 
nace medium in the waterwall zone is investigated depending on the 
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burner operating conditions. It is found that the reducing medium, 
which is a necessary condition for the existence of corrosive hydro- 
gen sulfide when burning anthracite fires, is formed at the root of the 
flame, or across the entire section of the flame under the conditions 
of burn operation with an air excess coefficient of a/sub b/<1. 
Insufficient supply of air to the burner may be eliminated by feeding 
waste drying mill agent to the main burners. 


31250 Presence of methane and hydrogen sulfide in furnace 
gases. Pekker, Ya.L.; Lipov, Yu.M. (Moscow Power Eng Inst, 
USSR). Teploenergetika (Moscow); No. 5, 49-51(May 1978). (In Rus- 
sian). 

It is shown that the presence of methane and hydrogen sulfide 
is a result of nonuniformity of the furnace process in time. Methane 
decomposes at the temperature of 900-1000°C forming CO and He 
which easily burn in an oxygen medium. Methane is only found 
rarely in some places in the furnace where there is a noticeable 
shortage of air and a lower temperature, which testifies to the burner 
inefficiency. Hydrogen sulfide is heat resistant. Its thermal dissocia- 
tion is completed at a temperature of 1700°C. Its presence testifies to 
a considerable nonuniformity in the concentration of combustion 
products, mostly in time, i.e. to pulsations in fuel or air suppiy to the 
furnace. 13 refs. 


31251 Aerodynamic characteristics of fire chambers with differ- 
ent layouts of swirl burners. Shnitser, I.N.; Yur'ev, L.V.; Shapovalov, 
Yu.I. (Cent Res, Plann and Des Boiler and Turb Inst, USSR). 
Energomashinostroenie; No. 5, 15-17(1978). (In Russian). 

Results of aerodynamic investigations in the fire chamber of a 
TPP-210 boiler, equipped with swirl burners with the thermal capac- 
ity of 35 MW, are presented for different velocity ratios of the 
secondary and primary air. A comparison is made with the results 
obtained by investigations in a TPP-210A boiler chamber with a 
single-tier arrangement of burners with the capacity of 70 MW. The 
effect of the burner layout on the aerodynamic characteristic of the 
flame torch is revealed. It is shown that, in designing new boilers 
fired by solid fuel with liquid slag removal, the distances between 
the burners and between the walls on which the burners are mount- 
ed may be decreased. 


31252 Calculation of thermal power devices realizing a chordal 
jet mixing method. Spiridonov, Yu.A. (Kazan’ Branch of Moscow 
Power Eng Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 6, 
67-73(1978). (In Russian). 

A relation describing the dependence of the quality of mix- 
ture formation on the dimensionless complex H is presented. The 
quality of mixture formation under the conditions of a chordal 
feeding of jets is determined under the assumption that the position 
of the extremum in the distribution of the investigated parameter 
along the channel radius is determinant. A method of calculation of 
devices realizing the chordal jet mixing method is proposed. It is 
shown that there is a satisfactory agreement between calculation and 
experimental results. 
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REFER ALSO TO CITATION(S) 28886, 28888, 28892, 28902, 
28930, 29559, 29562, 29970, 30271, 30368, 31564, 31575 


31253 Solving the problem of designing air distribution in mine 
ventilation systems by the determination method. Svyatnyi, V.A. Jzy. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 1, 50-59(1979). (In Russian). 

A method is suggested for designing air distribution in mine 
ventilation systems that is based on finding determined solutions of 
differential equations which describe the transition aerodynamic 
processes in the system. Algorithms are given for formulating the 
equations with the use of conventional system matrices which pro- 
vide for economy of computer memory. Algorithms are given for 
solving problems of natural air distribution that account for the 
characteristics of the ventilators and control of air distribution. The 
method was tested on the SDS-6600 system. It makes it possible to 
solve the problem of designing ventilation systems and locating 
transient and established gas regimes at assigned points of the system. 
9 references, 3 figures, 3 tables. 


31254 Determination of air leaks through cave-ins during the 


planning of mine ventilation. Yartsev, V.A.; Tokmakov, V.V. Izv. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 1, 60-64(1979). (In Russian). 

Formulas are proposed for determining air leaks in the proc- 
ess of reconstructing mine ventilation systems in the absence of data 
on the aerodynamic parameters of cave-ins. The computations are 
made on the computers Nairi-2 and Minsk-22 in whose programs the 
entire length of the mine field is divided into 100 equal sections. The 
computerized computations were found to save time and eliminate 
random errors encountered in manual computations. | figure. 
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31255 Development trends in drifting and tunnelling. Holdo, J. 
(Atlas Copco, Stockholm, Swed). Int. Water Power Dam Constr.; 30: 
No. 9, 25-31(Sep 1978). 

The technical director of a leading manufacturer of tunnelling 
equipment predicts how drifting and tunnelling techniques are likely 
to develop between now and the year 2000. 


31256 Swedish approach to rock support. Kramers, M. (Stabila- 
tor, Stockholm, Swed). Int. Water Power Dam Constr.; 30: No. 9, 31- 
35(Sep 1978). 

The author describes a shotcrete design and shows that a thin 
layer of shotcrete can be as effective as, or better than, steel in tunnel 
supports. Yet many experts opt for the more expensive steel system, 
or else apply shotcrete in such thicknesses as to diminish the charac- 
teristic advantages derived from a thin application. However, Swed- 
ish experience demonstrates that a proper understanding of the 
process, coupled with modern application techniques, should lead to 
a widening application of the system. 13 refs. 


31257 Longwall mining apparatus. Harris, R.G. (to Dowty 
Mining Equipment Ltd.). US Patent 4,109,472. 29 Aug 1978. Priority 
date 24 Jan 1976, United Kingdom of Great Britain and Northern 
Ireland (UK). 16p. 

Mining apparatus for use on a mineral face comprises a 
plurality of roof supports arranged along the face, the roof supports 
being capable of undergoing advancing movements in sequence, and 
a manually operable control means on each of at least some of the 
supports, arranged such that actuation of the control means on one 
support will enable any other support within a predetermined range 
of supports adjacent said one support to undergo an advancing 
movement if the support preceding the said support in the sequence 
has undergone an advancing movement, the number of supports 
between any two successive supports which have a control means 
being less than the number in said predetermined range. 


31258 Geotechnical performance of a tunnel in till. Eisenstein, 
Z.; Thomson, S. (Univ of Alberta, Edmonton). Can. Geotech. J.; 15: 
No. 3, 332-345(Aug 1978). 

Two parallel tunnels were built in 1976 as part of the first 
phase of the Edmonton Rapid Transit System. The tunnels, approxi- 
mately 250 m long and 6 m in dia, and having centers 11 m apart 
have been driven in downtown Edmonton with an average of 7.5 m 
overburden above the crown. The tunnels were located entirely 
within a dense, jointed till sequence of Wisconsin age. The tunnels 
were advanced using a mole followed by two systems of soil 
support. The temporary supporting system consisted of steel ribs and 
timber lagging while the permanent lining was cast-in-place rein- 
forced concrete. To reduce drag friction, the cutting profile of the 
mole is about 20 mm larger than the diameter of the shield. The steel 
ribs are expanded into place by hydraulic jacks. Two finite element 
analyses were performed. One predicted surface settlements and the 
other predicted lining stresses. Tne settlements predicted for a single 
tunnel agreed closely with observed values but the observed amount 
was considerably more than predicted for both tunnels. In situ 
assessment of stresses in the ribs was not successful due largely to the 
fact that the ribs were not expanded entirely against the soil. 
However, rib deformations were essentially complete within a few 
days thus confirming the essentially time-independent character of 
the deformational behavior of the till. Refs. 


31259 Index properties and observations for design of chambers 
in rock. Cording, E.J.; Mahar, J.W. (Univ of Ill at Urbana-Cham- 
paign). Eng. Geol. (Amsterdam); 12: No. 2, 113-142(Jul 1978). 

In-situ methods are used to relate rock index properties to the 
performance of a tunnel or large chamber. The methods are carried 
out by exploration prior to construction and by observations during 
excavation. The mechanics of the deformation and the possible 
modes of tunnel failure should provide the basis for relating the 
significant rock index properties to behavior. Average quality of the 
rock mass, properties of planar discontinuities and properties of 
intact specimens are considered significant in tunneling design. The 
design aspects discussed are heading support requirements, support 
spacing, support displacements, support pressures and bolt lengths, 
compatibility of initial and final support, and integration of excava- 
tion and support sequences in large chambers. Classification systems 
that directly relate rock indices to support can be used for a 
preliminary estimate of support requirements. 20 refs. 


31260 Decision analysis applied to rock tunnel exploration. Ein- 
stein, H.H.; Labreche, D.A.; Markow, M.J.; Baecher, G.B. (MIT, 
Cambridge, Mass). Eng. Geol. (Amsterdam); 12: No. 2, 143-161(Jul 
1978). 

The proposed application of decision analysis provides a 
relatively simple approach to the tunnel exploration problem. The 
existing knowledge of geology, the possible construction strategies 
and their costs, the reliability and the cost of considered exploration 
methods are used to establish if and where exploration is beneficial. 
The resulting hierarchy of locations where exploration is beneficial 
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and the comparison of expected values of exploration for different 
methods provides the basis for the selection of a particular site and 
method. Graphical and numerical means have been created that 
make the proposed approach a convenient and fast tool in the hands 
of the decision maker. 8 refs. 


31261 Optimum shapes for unlined tunnels and cavities. Rich- 
ards, R. Jr.; Bjorkman, G.S. Jr. (Univ of Del, Newark). Eng. Geol. 
(Amsterdam); 12: No. 2, 171-179(Jul 1978). 

The geometry of unlined tunnels and cavities which does not 
alter the mean stress (or first invariant) of an original biaxial stress 
field or isotropic stress field with a superimposed linear gradient is 
described. For the biaxial field either with or without internal 
pressure on the tunnel wall, such hole shapes (called harmonic holes) 
produce the absolute minimum stress concentration for any possible 
hole shape. Also, for an isotropic stress field with a superimposed 
linear gradient the hoop stresses at the tunnel wall are significantly 
less for the harmonic shape than for a circular hole of the same size. 
Determination of the optimum shape by inverting the mechanics 
problem to a design orientation is a refinement that will have 
immediate practical application giving significant economic rewards. 
10 refs. 


31262 Introduction of concrete sausage packs at rustenburg plati- 
num mines limited. Stone, S. (Rustenburg Platinum Mines Ltd, 
Transvaal, S Afr). J. S. Afr. Inst. Min. Metall; 78: No. 9, 243- 
248(Apr 1978). 

A system of concrete sausage-shaped support pillars was 
tested because of problems encountered with conventional timber 
supports. The pillars are 3m long, 0.6m wide, and between 70 and 
80cm high (the height of the stoping width). They consist of bags 
filled with a grout of cement/slagment and sand in the ratio of 1:2, 
and were installed in a staggered pattern 6 m apart on dip (8- 
10$degree$) and 2m apart on strike. The support packs have proven 
successful and, although they cost more than the timber supports 
used formerly, their use is felt to be justified when account is taken 
of the costs of lost production due to bad hangingwall conditions 
that occurred with the conventional system. 


31263 Determining seismic risk for economic optimum slope 
design. Glass, C.E. (Univ. of Arizona, Tucson); Savely, J.P.; Call, 
R.D. pp 89-94 + vp of Rock mechanics. Kim, Y.S. (comp.). ‘Reno, 
NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Regional historical seismicity, regional tectonic processes, 
and data on local geologic structure are used to assess seismic risk 
for input into probabilistic slope design methods. Incorporation of 
earthquake risk into slope design makes economic optimization of 
open pit mine slopes possible in seismically active areas. In designing 
open pit mines, the economics of slope design should reflect the 
trade-off between the benefits and increased risk associated with 
steeper slopes. The large number of landslides generated by earth- 
quakes indicates that a slope designed to an acceptable level of risk 
under static loading conditions may prove to be unacceptable when 
dynamic loading is considered. A Gumbel statistical analysis or 
similar probabilistic technique may be applied to the maximum 
yearly earthquake magnitudes occurring within seismically active 
zones near the site. The results of the Gumbel analysis are used to 
estimate earthquake risk within specified periods of time. Intensity of 
ground motion at the site, given that an earthquake of a specified 
magnitude occurs within a given time period, is derived based on a 
study of local faulting and seismic attenuation laws. The resultant 
ground accelerations and their associated probabilities are then used 
in a Monte Carlo stability analysis to generate curves which approxi- 
mate the risk of slope instability throughout the design “life” of the 
mine. 


31264 Stress-induced instability in underground excavations. 
Lee, C.F. (Ontario Hydro, Toronto). pp 165-173 of Rock mechanics. 
Kim, Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

An attempt is made to categorize rock failures in under- 
ground works in accordance with the fundamental mechanisms 
involved. Differentiation is first made between defect-induced insta- 
bility (at which roof support systems are generally aimed), and 
stress-induced instability (which arises from an overstressing of the 
rock mass). Three cases of stress-induced instability are identified, 
namely, (1) the case of high horizontal stresses, (2) that of large 
vertical pressure, and (3) a combination of both. The theoretical 
aspects of stress-induced instability are outlined, along with typical 
case histories for each category (particularly the less generally 
known case of high horizontal stresses). It is hoped that such a 
classification scheme would assist in the diagnosis and understanding 
of rock failures in underground excavations, and hence in the selec- 
tion of appropriate remedial measures. 
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31265 Analysis of toppling-sliding mechanisms for rock slopes. 
Hocking, G. (Dames and Moore, London, England). pp 288-295 of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

An assessment of the stability of rock slopes involving top- 
pling-sliding mechanisms is imperative for many civil and mining 
surface excavations. The two-dimensional analysis of such mecha- 
nisms has been undertaken by the Discrete Element Method 
(D.E.M.). Accuracy of the method has been compared with a 
limiting equilibrium solution for possible toppling-sliding failure and 
resulted in close agreement. The method has been applied to a 
number of slopes involving potential toppling-sliding failure mecha- 
nisms and interesting block motions have been computed under 
conditions of stability and instability. Calculated block movements 
highlight the presence of regions in the slope where different block 
motions occur. These regions consist of (1) single or multiple block 
columns in contact with neighbouring columns only at the top or 
bottom of the column and (2) dilating tilting sliding zones. Different 
slope geometries have been analyzed and clearly indicate the control 
that block and slope geometry have on the failure mechanism. 
Slopes, in which single and double block columns are presented, are 
illustrated with their respective block velocities. The bending over 
of rock beds upon excavation is illustrated for a stable slope. A 
factor of safety for potential toppling instability is introduced and a 
method of determining the stability of slopes involving potential 
toppling-sliding failures is proposed. It is concluded that the discrete 
element method is a valuable tool for the assessment of slope 
stability. 


31266 Failure of slopes containing discontinuous planar joints. 
Stimpson, B. (Univ. of Alberta, Edmonton). pp 296-300 + vp of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The most widely used limiting equilibrium methods for the 
analysis of slope stability in jointed rock masses assume that the 
joints are continuous on the scale of the slope. This is not usually the 
case and several authors have developed slope stability analyses that 
include the effect of the strength of intact rock in a discontinuously 
jointed mass. In this paper a theoretical analysis of slope collapse by 
sliding along a plane containing joints and intact rock ‘’bridges” 
suggesis that tensile failure of these bridges may occur and therefore 
that the use of intact cohesion in calculations} may overestimate 
stability. 


31267 Slope stability and related geology Kramer sodium borate 
ore body Boron, California. Siefke, J.W. (Borax and Chemical Corp., 
Boron, CA). pp 301-306 + vp of Rock mechanics. Kim, Y-S. 
(comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The Kramer sodium borate ore body is a lenticular shaped 
sedimentary sequence of borax and kernite crystals with varying 
amounts of claystone. These sediments, formed in a shallow Miocene 
lake, were deeply buried beneath claystones and arkose. The se- 
quence was deformed by faults and associated folds during Pliocene 
uplift. Intense fracturing near faults complicates otherwise simple 
structure in the 300 to 1000 ft of overburden in the Boron mine area. 
Numerous bench sloughs and slope failures to 2.0 MMT size have 
occurred in the overburden between 1962 and the present. The 
principal types of failures which have occurred at Boron are toe 
failures and progressive bench failures. Such failures have occurred 
in pit walls where slope angle is excessive and the geologic structure 
adverse. The contributing geologic factors are: steep in-pit bedding 
dips, numerous high angle fractures, and poor rock induraticn. Pit 
blasting has triggered a number of the failures. The Schlumberger 
dipmeter is being used to collect geologic data in the poorly bedding 
orientations and other characteristics at critical locations necessary 
for the planning of slopes for easterly open pit expansion. 


31268 Methodology to evaluate static and dynamic design criteria 
for underground openings. Dendrou, B.A.; Judd, W.R. (Purdue 
Univ., Lafayette, IN). pp 419-422 + vp of Rock mechanics. Kim, 
Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

All the elements of the study are presented in a Table. Five 
static criteria and three dynamic independent criteria are retained. 
Two different cases are considered: case A: the static criteria; and 
case B: the static plus the dynamic criteria. Both cases are run for 
different combinations of the values of the parameters governing the 
relaxation of the ordering relation. The results are illustrated. The 
unanimity graph is never achieved, so that no alternative can be 
considered the best in an absolute sense. Thus we have proof of the 
need for a multiobjective selection approach. For case A the circular 
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shallow cavity shows an optimal performance, whereas for case B 
the deep cavity with the horseshoe shape is optimum. These two 
options constitute two opposing design alternatives. However, for 
our particular example a designer should prefer the horseshoe geom- 
etry. It must be pointed out that the above conclusions are valid only 
for the assumptions under which the analysis is performed. The 
limitations imposed in this study for the comparison of the different 
design alternatives are listed. On the other hand similarly, the 
advantages offered to the designer are discussed. In general the 
proposed methodology can examine a cavity system on a more 
realistic basis than offered in previously available procedures. This is 
achieved through the coupling of the uncertainty analysis with the 
information obtained from site investigations. 


31269 Stability analysis for rock structures. Heuze, F.E. (Univ. 
of Colorado, Boulder); Barbour, T.G. pp 452-460 of Rock mechan- 
ics. Kim, Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

A new capability has been developed for analyzing the stabil- 
ity of rock structures. It is shown why dilatant joint behavior in 
shear must be accounted for. The new model can be used for 
reinforced rock slopes as well as for underground caverns. 


31270 Some practical uses of Non-Linear Programming in mine 
planning. Splaine, M.; Beeforth, C.G. (Anglo American Corporation 
of S.A. Ltd., Welkom). pp 29-38 of APCOM 77: 15. international 
symposium on the application of computers and operations research 
in the mineral industries. Parkville, Australia; Australasian Institute 
of Mining and Metallurgy (1977). 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977). 

The use of Non-Linear Programming to obtain improved 
schedules of future activity in two specific cases of mining and 
treatment of minerals is described. The two cases were (1) reclama- 
tion of gold, uranium, and sulfur from old surface tailings dams and, 
(2) underground mining of gold. The method used an augmented 
Lagrangian device to reduce a constrained Non-Linear Programme 
to a sequence of unconstrained hill-climbing procedures. The main 
advantages of the method appear to be those of (a) flexibility of 
modelling of industrial characteristcs and constraints and, (b) reason- 
ably modest computation times. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 29125, 29186, 31109, 31114 


31271 Two mooring dolphin concept for exposed tanker termi- 
nals. Khanna, J.; Birt, C. Nav. Archit.; No. 1, 12-14(Jan 1978). 

The results of static (stress) analyses of 2- and 4-mooring 
dolphin arrangements for mooring large oil tankers in the Bay of 
Fundy, model test results for the arrangements, and the operational 
assessment are discussed. It is concluded that, from the point of view 
of mooring line loads and ship motions, a ship can be satisfactorily 
moored by a combination of breast and spring lines at a two mooring 
dolphin terminal. Such a mooring arrangement is attractive at an 
exposed location because it can lead to significant cost savings by 
eliminating the cost of construction and installation of the mooring 
dolphins required to carry the head and stern lines. The design of 
many ships (particularly smaller than 100,000 dwt) and their moor- 
ing equipment does not lend itself to eliminating the head and stern 
lines and doubling the spring lines. In view of the efficiency of a 
breast-spring lines mooring arrangement, it is recommended that ship 
designers and manufacturers consider the desirability of providing 
mooring equipment (winches, drums, fairleads, chocks, etc) to allow 
for such a system. 


31272 Parametric instabilities of cable hanging from ship. Kerr, 
W.C. (Inst. of Technology, Hoboken, NJ). pp 569-592 of Proceed- 
ings of Civil Engineering in the Oceans/III. Vol. I. New York, NY; 
American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

The technical problems in lowering and raising loads to the 
floor of the ocean are of current interest. Much attention has been 
directed toward predicting of motions but there is a need to define 
the instabilities of such motion. In this paper, the parametric instabil- 
ities are identified and a class of them is analyzed. The author 
presents an application of a perturbation method which he has found 
useful in developing the stability criteria. Some results are presented 
in the form of stability charts. 


31273 Development of analysis techniques for deployment. 
Thresher, R.W. (Oregon Stae Univ., Corvallis). pp 593-609 of Pro- 
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ceedings of Civil Engineering in the Oceans/III. Vol. I. New York, 
NY; American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

Installation of ocean facilities often results in damage which 
renders them non-functional until costly repair or replacement is 
completed. Development of installation methods which minimize the 
adverse influence of the environment and human error is essential to 
high reliability. By the use of the example of “anchor last deploy- 
ment” an attempt is made to develop a combined approach to ocean 
deployment problems. The approach uses physical models, numeri- 
cal models, and scaling laws to solve the deployment problems. The 
scaling laws showed that at least two physically different dynamic 
behavior regions exist for the anchor deployment problem. These 
laws also indicate that added mass forces are small compared to 
other forces. Comparison of the numerical results with the implica- 
tions derived from the scaling laws is in agreement. (JSR) 


31274 Ocean engineering in the design of sea islands. McCarthy, 
M.J.; Schmeltz, E.J.; Bonasia, J. (Frederic R. Harris, Inc., Great 
Neck, NY). pp 762-775 of Proceedings of Civil Engineering in the 
Oceans/III. Vol. II. New York, NY; American Society of Civil 
Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

Pressures to use man-made offshore islands as sites for indus- 
tries or deepwater ports are expected to increase as coastal acreage 
becomes less available and more expensive. A review of the site 
selection factors is made. In addition, examples of offshore islands 
which have either been constructed or are proposed are given. 


31275 Artificial island engineering. Jordaan, J.M. Jr. (Dept. of 
Water Affairs, Windhoek, South Africa). pp 777-783 of Proceedings 
of Civil Engineering in the Oceans/III. Vol. II. New York, NY; 
American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

In its broadest sense any extension of the land area by ocean- 
going construction vessels could be classed under the above title. 
The vessels needed to build in the open ocean need not differ much 
in type from those used in extending harbour moles from the 
seaward side, building off-shore breakwaters, reclaiming piers from 
enclosed natural waters etc. Advancement of the state of the art is 
more essentially an advancement in size and range of vessel and in 
designing for more severe weather and sea-state conditions, than in 
technique. Nevertheless lately new techniques have been developed 
that greatly enhanced the scale of operations possible, and thus 
ocean engineering advanced beyond the realm of coastal and harbor 
engineering. 


31276 Wave forces on large bodies. A survey of numerical meth- 
ods. Black, J.L. (Chevron Oil Field Research Co., La Habra, CA). 
pp 924-933 of Proceedings of Civil Engineering in the Oceans/III. 
Vol. Il. New York, NY; American Society of Civil Engineers 
(1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

A review of three solution methods for calculating wave 
forces on large bodies is presented; body geometry is limited to those 
forms possessing a vertical axis of symmetry. Each method can 
provide total forces without completely determining the local pres- 
sure field, hence offering computational efficiencies. Numerical com- 
parisons are made. 


31277 Wave forces on a submerged hemispherical shell. Naftzger, 
R.A.; Chakrabarti, S.K. (Chicago Bridge and Iron Co., Plainfield, 
IL). pp 959-978 of Proceedings of Civil Engineering in the Oceans/ 
III. Vol. Il. New York, NY; American Society of Civil Engineers 
(1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

The water wave forces on a hemispherical shell due to simple 
sinusoidal waves are investigated. The shell is placed with its edge 
downward, near the ocean bottom, that a small gap exists between 
the edge and the bottom. The fluid motion is treated as a potential 
flow and the resulting problem in Ye can theory is solved by 
numerical means. The analysis is verified by a wave tank test with a 
hemispherical model mounted on load cells. The agreement between 
theory and experimental results show that with the slightest gap at 
the bottom there is a much smaller uplift on the shell at longer wave 
periods than when it is sealed to the bottom. 


31278 Interaction of plane waves with a row of cylinders. Spring, 
B.W. (Valparaiso University, IN); Monkmeyer, P.L. pp 979-998 of 
Proceedings of Civil Engineering in the Oceans/III. Vol. II. New 
York, NY; American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 
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This theoretical and experimental study deals with the inter- 
action of plane, small-amplitude water waves with rigid, vertical, 
stationary, circular cylinders under conditions in which the inertial 
force dominates over the drag force. In particular, theoretical solu- 
tions are obtained for an infinite row of evenly-spaced and equal- 
diameter cylinders arranged along a line perpendicular to the direc- 
tion of wave advance. The study represents an extension of the 
single-cylinder case presented by MacCamy and Fuchs. Basic scat- 
tering coefficients are determined for each cylinder arrangement 
with the aid of a Bessel coordinate transformation and a matrix 
inversion procedure, after Neumann boundary conditions are placed 
on all cylinders. With these scattering coefficients the potential field 
in the vicinity of the cylinders as well as the pressure on the 
cylinders are then determined. Theoretical calculations reveal as 
much as a 76% departure in pressure on the cylinder face when 
compared with a single cylinder of the same size. Furthermore, the 
computed mass coefficient, as defined in the Morison Equation, 
ranges from 1.18 to 3.78 for closely spaced cylinders. Since the 
infinite row of cylinders is also an image system for a single cylinder 
placed midway between two parallel vertical walls, the confinement 
effect which laboratory wave-tank walls place upon model cylinders 
is thus determined, theoretically. In practice therefore laboratory 
tests of pressure and force on a model cylinder may be translated to 
prototype conditions, with appropriate consideration given to the 
effect of confinement. 


31279 Waves and wave forces in the presence of currents. Dal- 
rymple, R.A. (Univ. of Delaware, Newark). pp 999-1018 of Proceed- 
ings of Civil Engineering in the Oceans/III. Vol. II. New York, NY; 
American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

Three aspects of wave and current loading on cylindrical 
piles are discussed using field data and nonlinear wave theories. 
They are the effect of a mean current in biasing drag coefficients, the 
approximate determination of mean currents hon wave force data, 
and the effect of directionality of the wave and currents on the 
forces. Several conclusions are made: (1) drag coefficients obtained 
without consideration of currents are too large, (2) realistic currents 
can be obtained from force data, and (3) current directionality can 
greatly affect the magnitude of the combined wave and current 
loading on a structure. 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 29944, 29945, 29946, 29947, 
29948, 29949, 29950, 29953, 30696, 31238, 31239 


31280 System for handling high sulfur materials. Heian, G.A.; 
Kohl, R.F. (to Allis-Chalmers Corp.). US Patent 4,120,645. 17 Oct 
1978. Filed date 27 Jan 1977. 10p. 

Sulfur oxides have a strong affinity for free lime and readily 
form gypsum anhydrite. By utilizing 2200°F or higher on-gas con- 
taining reduced quantities of sulfur to the preheat zone of a material 
treating apparatus, large quantities of sulfur can be removed from 
gases evolved in the rotary kiln. Utilizing lower sulfur content on- 
gas to preheat will substantially improve the ability of the system to 
lower both sulfur and alkali levels in the clinker. Substantially free 
lime in the form of fines is introduced into the kiln off-gas stream to 
form gypsum anhydrite which is removed and has the potential to be 
utilized as a by-product. Essentially all of the remaining gaseous 
sulfur that has not been absorbed by the lime bearing dust is 
absorbed by the free lime in the pellets in the preheat zone of a 
material treating apparatus. 


31281 Electrostatic dust precipitator. Hayashi, K.; Kamijo, K. 
(to Nissan Motor Co., Ltd.). US Patent 4,119,415. 10 Oct 1978. Filed 
date 22 Jun 1977. 6p. 

An electrostatic dust precipitator as a gas cleaner is described 
in which a grounded, perforated metal filter is located at the gas inlet 
end of the space between a pair of grounded dust collecting elec- 
trodes having a discharge wire located therebetween so that electro- 
static fields are developed not only between the discharge wire and 
the dust collecting electrodes, but between the discharge wire and 
the metal filter. 


31282 Performance of a dry packed bed scrubber for simulated 
kraft recovery furnace particulate emissions. Azarniouch, M.K. (Pulp 
and Paper Research Inst. of Canada, Quebec). Can. J. Chem. Eng.; 
56: No. 5, 627-631(Oct 1978). 

Packed beds of granular CaCO; (4 to 10 mesh) or similar 
material may be effective in removing particulates typically encoun- 
tered in kraft recovery furnace emissions. In laboratory test removal, 
efficiencies of over 98% were obtained for dry Na2SO, aerosol 
(loadings 100 to 150 mg/m‘) of a mass mean diameter of approxi- 
mately 5 pm at a superficial gas velocity of 0.8 m/s through a 
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packed bed of 0.05 m diameter and 0.15 m height. The correspond- 
ing pressure drop was 1.0 kPa. Although clearly in the region of 
dominating inertia, existing theories of inertial impaction were 
unable to predict the observed removal efficiencies. The reason for 
the discrepancy is believed to be bounce-off of the solid aerosol 
particles from the collector surface. Particulate capture increased 
with decreasing superficial gas velocity and increasing bed height. 
The principal mechanism of particulate removal appears to be gravi- 
tational settling. Viscous flow dominated in the packed bed, and 
hence the pressure drop can be attributed to mainly viscous energy 
loss. 


31283 Dry method for the denitrification of exhaust gas contain- 
ing nitrogen oxides. Sanada, H.; Saito, R.; Funabashi, M.; Inada, K.; 
Seguchi, K. (to Kureha Kagaku Kogyo Kabushiki Kaisha). US 
Patent 4,112,053. 5 Sep 1978. Filed date 4 Jan 1977. 12p. 

From an exhaust gas containing nitrogen oxides, the nitrogen 
oxides can be advantageously removed by contacting the exhaust gas 
with ammonia in the presence of a substance derived from laterite. 


31284 Method of neutralizing industrial waste gases. Erdoess, E.; 
Marecek, J.; Mocek, K.; Camr, R.; Holovacky, J.; Prokupek, J. (to 
Ceskoslovenska Akademic Ved). US Patent 4,105,744. 8 Aug 1978. 
Priority date 12 Jun 1974, Czechoslovakia. 8p. 

Increased quantities of acidic components present in industrial 
waste gases (particularly nitrogen and sulfur oxides) are removed by 
active carbonates of alkaline metals prepared in a novel way. A 
suitable starting material is heated to a temperature of between 30 
and 200°C in a stream of gas from which the acidic components 
have been at least partially removed. The resulting active alkali 
metal carbonates, free of hydrates, are subsequently brought at 
temperatures between 100 and 200°C into contact with the humid 
waste gas. A preferred apparatus for carrying out the method is also 
described. 


31285 Oil shales - energy carrier and raw material. Noack, R.; 
Wefing, H. Energie; 30: No. 7, 224-227(Jul 1978). (In German). 

The utilisation of oil shales as an energy carrier is based on 
different processes: Low-temperature carbonisation processes (prod- 
ucts: Oil, fuel gas, ash up to 82%) chemical extraction, or direct 
combustion. The Dotternhausen Portland cement plant is described 
where two 3 MW power plant units with fluidized-bed furnaces are 
operated on an oil shales bases. The flow chart of this Rohrbach 
process and some economic aspects are discussed. 


31286 Review of the results obtained so far with flue gas desul- 
furization plants in West Germany. Goldschmidt, K. (STEAG A.G., 
Essen (Germany, F.R.)). Bergbau; 29: No. 4, 150-155(Apr 1978). (In 
German). 

Of the 8 washing methods described, only lime washing 
processes, i.e. the Bischoff and the Hoelter process, have been 
implemented in larger-scale test plants. While the Bischoff process, 
which is more advanced, is already being tried out in a large plant 
with a maximum flue gas throughput of 500,000 m*/h at the Wil- 
helmshaven NWK power plant, the Hoelter process has not reached 
this stage yet. The only dry process (with the advantage that the flue 
gases are not down cooled much during desulfurization) in West 
Germany is the Babcock research process. The Babcock company 
also waits for the possibility to construct a demonstration plant for at 
least 625,000 m*/h working by this process. 


31287 Directions for catalytic afterburning. Ochs, H.J. Fachber. 
Huttenprax. Metallweiterverarb.; 15: No. 11, 1082-83(1977). (In 
German). 

The thermodynamic fundamentals and the reaction course of 
catalytic afterburing of organic industrial pollutants are discussed in 
a general way. After this, the catalysts, the process and its precondi- 
tions, the operating cost and the fundamentals for planning are 
discussed. 


31288 Hybrid-type electrostatic precipitators. Masuda, S. 
(Tokyo Univ., Japan); Ago, S.; Itoh, T.; Saito, H.; Furuya, N. Electr. 
Eng. Jpn. (Engl. Transl.); 96: No. 1, 103-108(Jan 1976). 

The hybrid-type electrostatic precipitator (EP) consisting of 
the dry-type (the first stage), the wet-type (the second stage), and the 
slurry processing unit (the third stage) has been constructed and 
successfully operated for the past two years. The following results 
have been obtained: (1) the outlet dust concentration can be lowered 
below the invisible limit 0.01 g/Nm*, (2) the desulfurization rate is 
high; (3) the continuous operation for several months with neither 
erosion nor scale formation is possible. The maintenance is easy and 
the pressure loss is low; and (4) when the outlet dust concentration 
must be equal to or less than 0.01 g/Nm*, the construction of the 
hybrid-type EP is about 25% lower than that of the conventional 
dry-type EP. 
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PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 29377, 31309 


31289 (BNL—24971) contribution to Saclay workshop on high- 
resolution heavy ion physics at 20-100 MeV/nucleon energies. 
Kahana, S. (Brookhaven National Lab., Upton, NY (USA)). 1978. 
Contract EY-76-C-02-0016. 7p. (CONF-7805111—3). Dep. NTIS, 
PC A02/MF AOl. 

From Workshop on high resolution heavy ion physics at 20- 
100 MeV/A; Saclay, France (31 May 1978). 

In the past, the excellent energy resolution, of e.g. electrostat- 
ic accelerators, was used to examine (a) single final states of nuclei, 
and (b) fine structure in reaction cross sections. The resolution 
necessary is to a large extent determined by the intrinsic level 
structure in nuclei. The level spacing gets finer with increases in 
mass number and in excitation energy. To a large extent, if one is to 
use heavy ion reactions to examine possible hydrodynamic behavior 
of nuclear matter, or seek out phase transitions in this matter, one 
does not need the fine resolution. This discussion is limited to elastic 
scattering and direct reactions, with the former providing a proto- 
type for the arguments presented. (GHT) 


31290 (CONF-781159—5) Accelerator control using RSX-11M 
and CAMAC, Kulaga, J.E. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC A02/MF 
AOl. 

From Fall DECUS U.S. symposium; San Francisco, CA, 
USA (27 Nov 1978). 

This paper describes a computer-control system for a super- 
conducting linear accelerator currently under development at Ar- 
gonne National Laboratory. RSX-11M V3.1 running on a PDP 11/ 
34 is used with CAMAC hardware to fully control 22 active beam- 
line elements and monitor critical accelerator conditions such as 
temperature, vacuum, and beam characteristics. This paper contrasts 
the use of an RSX compatible CAMAC driver for most CAMAC I/ 
O operations and the use of the Connect-to-Interrupt Vector direc- 
tive for fast ADC operation. The usage of table-driven software to 
achieve hardware configuration independence is discussed, along 
with the design considerations of the software interface between a 
human operator and a computer-control system featuring multi- 
function computer-readable control knobs and computer-writable 
displays which make up the operator's control console. 


31291 (LA—7622-SR) Status of LAMPF. Rosen, L. (Los 
Alamos Scientific Lab., NM (USA)). Jan 1979. Contract W-7405- 
ENG-36. 20p. Dep. NTIS, PC A02/MF AOl1. 

Crucial aspects of the LAMPF operation and its scientific 
programs during 1978 are discussed and evaluated. This report is 
from a talk given at the Twelfth LAMPF Users Meeting, No- 
vermber 13 and 14, 1978. 


31292 (LBL—7766, pp 179-201) Scientific program for Saturne 
II. Radvanyi, P. (Institut de Physique Nucleaire, Orsay, France). 
1978. 

In Fourth high energy heavy ion summer study. 

The characteristics of the Saturne II synchrotron are dis- 
cussed. The physical radius, and energies that can be achieved, 
injection energies, the Cryebis ion source, experimental areas and 
spectrometers, the general experimental program, the relativistic 
heavy ion program at Saturne, and heavy ions at CERN and 
Grenoble are described. Diagrams of the synchrotron layout and 
design are given. (JFP) 


31293 (LBL—7766, pp 203-211) Proposal for Dubna—Kurcha- 
tov high energy heavy-ion accelerator. Ogloblin, A. (Kurchatov Inst., 
Moscow, USSR). 1978. 

In Fourth high energy heavy ion summer study. 

The schematic of the joint Dubna—Kurchatov accelerator 
complex is shown, and its main parameters are given. This proposed 
complex is compared with other projects. (JFP) 


31294 (LBL—7766, pp 213-220) Present status of the Numatron 
project. Sugimoto, K. (Tokyo Univ., Japan). 1978. 

In Fourth high energy heavy ion summer study. 

The design and expected performance of the Numatron accel- 
erator complex for heavy ions are given. The storage and test rings, 
and other elements of this complex are noted. (JFP) 


31295 (SAND—78-2122C) Intense neutron source target test 
facility: a 200 mA dc, deuterium ion accelerator. Bacon, F.M.; Riedel, 
A.A. (Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY- 
76-C-04-0789. 4p. (CONF-781113—22). Dep. NTIS, PC A02/MF 
AOl. 
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From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

A 200 kV, 200 mA dc, deuterium ion accelerator has been 
constructed to evaluate high-temperature hydride materials such as 
scandium and erbium for use as targets in D—T neutron generators. 
The metal hydride film is deposited on a water-cooled, copper 
substrate designed to handle power densities of 40 MW/m? while 
maintaining a surface temperature of = 450°C. The goal of this 
program is to develop a target for a D—T neutron generator capable 
of producing 10'* neutrons/s for use in cancer therapy. The accel- 
erator employs a small duopigatron ion source which 1 is capable of 
delivering a 200 mA deuterium ion beam that is composed of 60% 
atomic ions. The ion source is held at positive high voltage and a 
beam is formed with a single stage accel gap. An extractor electrode 
is biased negative about 2 kV to suppress secondary electrons and to 
define the point along the beam axis where the beam is space-charge 
neutralized by the trapped secondary electrons. The distance from 
the plasma expansion cup to the target is 0.6 m. Ion beam diameters 
at the target have been determined from measured infrared radiance 
profiles of the target due to beam iantinn Data are presented on ion 
beam diameters for several operating conditions and accelerator 
geometries. D—D neutron output rates of 6 x 10?° neutrons/s have 
been measured with a 200 kV, 180 mA beam on erbium and a 180 
kV, 160 mA beam on scandium. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 31306, 31307, 31605 


31296 (BNL—25285) Preliminary comparison of MP sparking 
characteristics for SF; insulating gas mixtures and pure SF. Lind- 
gren, R.; Wegner, H.E. (Brookhaven National Lab., Upton, NY 
(USA)). '1978. Contract EY-76-C-02-0016. Tp. (CONF-781051—2). 
Dep. NTIS, PC A02/MF A0O1. 

From Symposium of northeastern accelerator personnel; Oak 
Ridge, TN, USA (23 Oct 1978). 

Operation of the Brookhaven MP-7 tandem Van de Graaff 
accelerator with pure SF insulating gas is described. Sparking and 
terminal voltage were monitored and are compared for operation 
with a mixture of SFs, N2, COz and Oz. The accelerator was found 
to be more difficult to operate with pure SFs. (GHT) 


31297 (BNL—25487) Possibility of polarized beams at the AGS. 
Courant, E.D.; Ruth, R.D. (Brookhaven National Lab., Upton, NY 
(USA); State Univ. of New York, Stony Brook (USA)). 1978. 
Contract EY-76-C-02-0016. 11p. (CONF-7810119—2). Dep. NTIS, 
PC A02/MF AO1. 

From 3. international symposium on physics with polarized 
and target beams; Argonne, IL, USA (23 Oct 1978). 

Portions of document are illegible. 

A two week study was held at Brookhaven this summer to 
investigate polarized proton acceleration at the AGS in more detail 
and to produce a preliminary design and cost estimate. The Brookha- 
ven study discovered no new problems which cannot be solved. A 
polarized proton ion source of the H™ type is preferred, which could 
yield pulses of 75% polarized H™ ions with an intensity of 10 to 100 
pamp and a length of 1 to 3 msec. Upon injection this would result 
in an AGS intensity of 3 x 10'° to 10" polarized protons per pulse 
which, together with the 2 sec repetition rate and the high extraction 
efficiency of the AGS, would yield an extracted beam intensity 5 to 
150 times larger than that of the ZGS. Twelve new pulsed tune-shift 
quadrupoles will be necessary to jump the intrinsic resonances while 
the existing 96 correction dipoles can be used to tune out the 
imperfection harmonics. Most of the polarization monitors necessary 
are simply extensions of existing polarimeters; however, a fast inter- 
nal polarimeter with an associated thin internal target would be 
useful for rapid tuning during the acceleration cycle. With these 
modifications it should be possible to accelerate polarized protons 
through the 8 intrinsic and 47 imperfection resonances in the AGS 
up to 23 GeV/c by late 1980. Although no decision has yet been 
reached with regard to the implementation of such a program, it is 
presently being considered together with other options for future 
AGS operation. 


31298 (CONF-7810119—3) Hyperon beams as a source of 

ized protons. Underwood, D.G. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF 
AOl. 

From 3. international symposium on physics with polarized 
and target beams; Argonne, IL, USA (23 Oct 1978). 

A high energy polarized proton beam which would utilize 
lambda decays as a source of polarized protons was proposed. We 
discuss the operation of such a beam and related physics experi- 
ments. 12 references. 
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31299 (LA—7599-MS) Comparison of Austin Research Asso- 
ciates and Los Alamos Scientific Laboratory loop-drive boundary 
conditions. Informal report. Shanahan, W.R. (Los Alamos Scientific 
Lab., NM (USA)). Feb 1979. Contract W-7405-ENG-36. 10p. Dep. 
NTIS, PC A02/MF AO1. 

A comparison of two different models for boundary condi- 
tions appropriate to the resonant-loop-drive slow-wave structure is 
presented. The first model is based on a low-frequency approxima- 
tion in which a capacitive field—current relationship is invoked. The 
second model is essentially a rigorous field theory approach in which 
no such low-frequency assumption is made. Significantly lower 
growth rates are obtained from the latter approach than from the 
former. Reasons for this difference are sought in an examination of 
the radial eigenfunctions of the azimuthal electric field. 3 figures. 


31300 (SAND—78-0605C) Power balance limit in collective ion 
acceleration. Olson, C.L. (Sandia Labs., Albuquerque, NM (USA)). 
1978. Contract EY-76-C-04-0789. 22p. (CONF-780575—6). Dep. 
NTIS, PC A02/MF AO1. 

From 3. conference on collective methods of acceleration; 
Laguna Beach, CA, USA (22 May 1978). 

The power balance limit to the IREB beam front propagation 
velocity, as first applied to the problem of collective ion acceleration 
by Olson in 1973, is investigated in view of recent data of Ecker and 
Putnam. The beam front velocity B/sub f/c as a function of IREB 
impedance Z is given, showing the dependence on the power 
balance limit, the ionization front velocity, and the runaway cutoff. 
The Olson theory predictions, with no fitted parameters, are shown 
to be in agreement with the data. Further comparisons of B/sub f/ 
with respect to the IREB electron energy, the IREB current, and 
the neutral gas pressure are given. Various forms for the power 
balance limit are discussed; it is shown that inclusion of the second- 
ary electron power loss term results in an essentially negligible 
correction to B/sub f/ for typical data parameters. The power 
balance limit used by Ecker and Putnam is shown to be simply a 3- 
parameter curve fit, wherein the fitted parameters must exceed their 
allowed physical values to obtain a reasonable fit for B/sub f/ vs Z. 
Further, it is shown that this curve fitting leads to serious disagree- 
ments with other aspects of the data. It is concluded that the original 
Olson theory adequately accounts for the data, and that the power 
balance limit for IREB/gas data is typically not significant except 
for very small values of Z. 


31301 (UCID—17976) Image displacement effect in linear induc- 
tion accelerators. Neil, V.K. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 13 Nov 1978. Contract W-7405-ENG- 
48. 16p. Dep. NTIS, PC A02/MF AOI. 

A beam of relativistic particles moving inside a conducting 
pipe of circular cross-section is displaced from the axis of the pipe. 
The presence of a discontinuity in the pipe (e.g., an accelerating gap) 
will cause a redistribution of the image charges and currents, and a 
net transverse force is experienced by beam particles as they trans- 
verse the gap. This force is calculated in the static limit for the 
particular geometry of 3 cm wide gaps spaced 30 cm apart in a pipe 
of radius 7.5 cm. 


31302 Magnetization effects in electron cooling. Derbenev, Y.S.; 
Skrinskii, A.N. (Institute of Nuclear Physics, Siberian Branch, Acad- 
emy of Sciences of the USSR). Sov. J. Plasma Phys. (Engl. Transl.); 4: 
No. 3, 273-278(May 1978). 

The cooling of a heavy-particle beam in the accompanying 
electron beam, which is “frozen” by a longitudinal magnetic field, is 
studied. The longitudinal velocity spread of the electrons is assumed 
very small (A/sub e/parallel==A/sub e/perpendicular). Under 
these conditions the effective electron temperature is governed by 
only the longitudinal-velocity spread in the region A/sub i/<A/sub 
e/perpendicular (A/sub i/ is the ion velocity spread), because of the 
long-range nature of the Coulomb forces and the magnetization of 
the transverse electron motion. In this case the cooling rate is much 
higher than in the case A/sub e/parallel=A/sub e/perpendicular, and 
the ion temperature can fall to the longitudinal electron temperature. 
Under certain conditions, this effect is limited by deviations of the 
magnetic lines of force from the direction of the closed orbit of the 
heavy particles in the cooling region. 


AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 31064 


31303 (CONF-781047—1) Ring magnet power supply for a 500 
MeV synchrotron, Praeg, W.F.; McGhee, D. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 8p. Dep. NTIS, 
PC A02/MF AOl. 

From IEEE Industrial Applications Society meeting; Toron- 
to, Ontario, Canada (1 Oct 1978). 
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The ring magnets of a 500 MeV synchrotron at Argonne 
National Laboratory (ANL) are excited with a dc bias of 2300 A 
modulated by a 30 Hz sinewave current of 1300 A peak. To do this 
economically two commercial 500-kW 12-phase dc power supplies 
were modified to perform like a 1 MVA power amplifier with a 
frequency response from dc to approximately 60 Hz. This paper 
describes the design of the ring magnet power supply (RMPS). 


ION SOURCES 
REFER ALSO TO CITATION(S) 31292, 31602 


31304 (LBL—7737) Recent developments in high charge state 
heavy ion beams at the LBL 88-inch Cyclotron. Gough, R.A.; Clark, 
D.J.; Glasgow, L.R. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 13 Sep 1978. Contract W-7405-ENG-48. 4p. 
(CONF-780957—6). Dep. NTIS, PC A02/MF AO1. 

From Conference on cyclotrons and their applications; Bloo- 
mington, IN, USA (18 Sep 1978). 

Recent advances in design and operation of the internal PIG 
sources at the LBL 88-Inch Cyclotron have led to the development 
of high charge state (0.4 < or approx. = to Q/A < or approx. = to 
0.5) heavy ion beams between lithium and neon with energies 20 < 
or approx. = to E/A < or approx. = to 32 MeV per nucleon, 
including fully stripped ions up to *O**. Total external intensities of 
these beams range from 10" particles/s for *Li** to 0.1 particles/s 
for '*O**. Techniques have been developed for routine tune-out of 
the low intensity beams. These include use of model beams and 
reliance on the large systematic data base of cyclotron parameters 
which has been developed over many years of operation. Tech- 
niques for delivery of these weak beams to the experimental target 
areas are presented. Source design and operation, including special 
problems associated with Li, Be, and B beams are discussed. 


31305 Ion generating source. Keller, R.; Mueller, M. (to Gesells- 
chaft fuer Schwerionenforschung mbH). US Patent 4,123,686. 31 
Oct 1978. Priority date 11 Mar 1976, German, Federal Republic of 
(F.R. Germany). 6p. 

A source for generating singly and/or multiply charged ions 
is composed essentially of a glow cathode, an intermediate electrode, 
and an anode electrode having a common axis of symmetry and 


bordering a gas discharge chamber. Each presents a passage opening 
coaxial with the axis of symmetry. A system produces a magnetic 
field having an axial component along the axis of symmetry. The 
anode electrode opening is at a location where the magnitude of the 
axial component of the magnetic field is substantially equal to its 
maximum value. 5 figures, 1 table. 


INJECTION AND EXTRACTION SYSTEMS 
REFER ALSO TO CITATION(S) 31292 


31306 (CONF-781051—-1) Phase measurement and control of 
bunched beams. Lewis, R.N. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 26p. Dep. NTIS, PC A03/MF 
AOl. 

From Symposium of northeastern accelerator personnel; Oak 
Ridge, TN, USA (23 Oct 1978). 

An ion bean buncher was developed at ANL for bunching all 
ion species through a tandem accelerator. Transit time variations 
through the tandem, caused by ripple and fluctuations in the injec- 
tion and lens power supplies and terminal voltage, and to varying 
voltage distributions in the accelerating tube, cause a beam-phase 
variation at the output of the tandem. A beam-phase measurement 
and control system was designed and installed in conjunction with 
the ion beam buncher to control beam phase at the tandem output. 
That system is described. (GHT) 


31307 Method and apparatus for compensation of effects of misa- 
lignment between deflecting magnetic fields and a linear accelerator in 
a race track microtron. Rosander, S.B.F.S.J.; Sedlacek, M.; Wer- 
holm, O.S.V. US Patent 4,123,720. 31 Oct 1978. Priority date 3 Jun 
1976, Sweden. 12p. 

A method for compensating the effects of misalignment be- 
tween deflecting magnetic fields and a linear accelerator in a race 
track microtron where properly injected and accelerated electrons 
travel along successive complete orbits numbered in sequence com- 
prises the steps of generating on both sides of the linear accelerator a 
compensating magnetic field perpendicular to the common plane of 
the orbits, each field intersecting all complete successive orbits and 
having a field strength in the regions of the intersections varying 
stepwise from intersection to intersection, and simultaneously vary- 
ing the field strength at the intersections while maintaining a linear 
relationship between the field strength at an intersection and the 
number of the intersecting complete orbit. 6 figures. 
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EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 31292, 31337, 31796, 31802 


31308 (ANL-HEP-CP—78-57) Report of the workshop on polar- 
ized target materials. Court, G.R.; Crabb, D.G.; Fernow, R.C.; 
Fitzgerald, D.H.; Gray, S.W.; Hill, D.A.; Jarmer, J.J.; Krisch, A.D.; 
Krumpolic, M.; Niinikoski, T.O. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 26p. (CONF-7810119— 
4). Dep. NTIS, PC A03/MF AO1. 

From 3. international symposium on physics with polarized 
and target beams; Argonne, IL, USA (23 Oct 1978). 

The workshop concentrated on an examination of: radiation 
damage in polarized target materials, a survey of clean target materi- 
als, and dynamic polarization results with the new stable Cr(V) 
complexes. In addition to the normal polarized target experts with 
backgrounds in high energy physics, low temperature physics and 
solid state physics, scientists with strong backgrounds in various 
areas of chemistry and radiation damage physics were included, as 
these areas were quite crucial to the workshop goals. However, it is 
clear that much closer collaboration with experts in these areas will 
be necessary to find polarized target materials that allow more 
precise experiments on high P? perpendicular processes and inclusive 
processes. 


31309 (BNL—25121) Quench thresholds in operational super- 
conducting magnets. Allinger, J.; Danby, G.; Foelsche, H.; Jackson, 
J.; Lowenstein, D.; Prodell, A.; Weng, W. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 3p. 
(CONF-780952—44). Dep. NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Superconducting magnets exposed to intense primary proton 
beams in high energy physics applications are subject to potentially 
extreme heat deposition. The beam power density, its duration and 
spatial distribution, the current density in the superconductor and, 
potentially, in the normal metal substrate, as well as the construction 
and cooling details of the magnet, are all relevant parameters. An 
extension of some earlier work is discussed in which 28.5 GeV/c 
proton beams with up to 50 k joules of energy were targeted 
upstream from a 4 m long, 4 T dipole magnet used to deflect the 
protons through an angle of 8° Quench thresholds much greater 
than the enthalpy limit of the magnet materials were observed. In the 
beam exposure experiment described, intense beams of 1.5 GeV/c 
protons have been deflected directly into the magnet coil at relative- 
ly steep angles of incidence. The magnet quench threshold was 
studied by varying the beam currents and beam sizes. 


31310 (BNL—50498R) Superconducting devices at Brookhaven 
National Laboratory. Dahl, P.F. (Brookhaven National Lab., Upton, 
NY (USA)). Apr 1978. Contract EY-76-C-02-0016. 44p. Dep. NTIS, 
PC A03/MF AO1. 

The various ongoing programs in applied superconductivity 
supported by BNL are summarized, including the development of 
high field ac and dc superconducting magnets for accelerators and 
other applications, of microwave deflecting cavities for high energy 
particle beam separators, and of cables for underground power 
transmission, and materials research on methods of fabricating new 
superconductors and on metallurgical properties affecting the per- 
formance of superconducting devices. 


31311 (CONF-781033—16) Fast event recorder utilizing a CCD 
analog shift register. Ducar, R.J.; McIntyre, P.M. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). 1978. Contract EY-76-C-02- 
3000. Sp. Dep. NTIS, PC A02/MF AOl1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

A system of electronics has been developed to allow the 
capture and recording of relatively fast, low-amplitude analog 
events. The heart of the system is a dual 455-cell analog shift register 
charge-coupled device, Fairchild CCD321ADC-3. The CCD is op- 
erated in a dual clock mode. The input is sampled at a selectable 
clock rate of .25-20 MHz. The stored analog data is then clocked out 
at a slower rate, typically about .25 MHz. The time base expansion 
of the analog data allows for analog-to-digital conversion and 
memory storage using conventional medium-speed devices. The 
digital data is sequentially loaded into a static RAM and may then be 
block transferred to a computer. The analog electronics are housed 
in a single-width NIM module, and the RAM memory in a single- 
width CAMAC module. Each pair of modules provides six parallel 
channels. Cost is about $200.00 per channel. Applications are de- 
scribed for ionization imaging (TPC, IRC) and long-drift calori- 
metry in liquid argon. 


31312 (LBL—7539) Rocking and overturning response of rigid 
bodies to earthquake motions: a report of an analytical and experimen- 
tal study on the rocking and overturning response of rigid blocks to 
simultaneous horizontal and vertical accelerations. Aslam, M.; 
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Godden, W.G.; Scalise, D.T. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Nov 1978. Contract W-7405-ENG-48. 
91p. Dep. NTIS, PC A05/MF AO1. 

A fundamental study of the rocking and overturning response 
of massive concrete blocks (with relatively high aspect ratio) to 
simultaneous horizontal and vertical earthquake ground motions is 
presented. This problem occurs when large concrete blocks are used 
as radiation shields in particle accelerators or similar nuclear installa- 
tions. The results of this study also offer insight into the response of 
the rigid bodies (such as are approximated by some electrical ma- 
chinery and mechanical equipment) which are not anchored to the 
ground. The mathematical model used was based on the assumption 
of a constant coefficient of restitution. A computer program was 
written to predict the rocking and overturning behavior of rigid 
rectangular blocks under simultaneously applied horizontal and ver- 
tical ground accelerations. Using the computer program, the re- 
sponse of rigid blocks of various aspect ratios and sizes was studied 
under the accelerograms of various strong motion earthquakes. 


31313 (LBL—7576) Quench protection for a 2-MJ magnet. 
Taylor, J.A.; Alston-Garnjost, M.; Eberhard, P.E.; Gibson, G.H.; 
Green, M.A.; Pardoe, B.; Pripstein, M.; Ross, R.R.; Smits, R. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. 
Contract W-7405-ENG-48. 7p. (CONF-780952—22). Dep. NTIS, 
PC A02/MF AOl. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

A superconducting solenoid with conductive bore tube has 
been used at energies up to 1.9-MJ to test various methods of quench 
protection. The methods all involve shifting the main coil current to 
the conductive bore tube and include (1) allowing the quench to 
evolve naturally, (2) interrupting the primary circuit while providing 
a varistor used as a shunt across the coil, and (3) turning the entire 
magnet normal by dumping a short pulse of current from a capacitor 
bank through the windings. 


31314 (LBL—7577) Magnet system for the time projection 
chamber at PEP. Green, M.A.; Eberhard, P.H.; Taylor, J.D.; Burns, 
W.A.; Garfinkel, B.; Gibson, G.H.; Miller, P.B.; Ross, R.R.; Smits, 
R.G.; Van Slyke, H.W. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Aug 1978. Contract W-7405-ENG-48. Sp. 
(CONF-780952—37). Dep. NTIS, PC A02/MF AOI. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA oo Sep 1978). 

A superconducting solenoid with a conductive bore tube is 
under construction for use with the time projection chamber (TPC) 
detector at PEP. It will be a uniform induction of 1.5 T over a 6.3 m* 
volume. Its stored energy will be 11 MJ while maintaining a radi- 
ation thickness of 0.3 radiation lengths for the coil package. The coil 
will operate at a current density of 7 x 10° Am~? and it will be 
cooled by force flow two phase helium in a tube. The final design 
details are given here. 


31315 (SLAC-PUB—2186) Preliminary results on tests of a 
Cerenkov ring imaging device employing a photoionizing PWC. 
Durkin, S.; Honma, A.; Leith, D.W.G.S. (Stanford Linear Accelera- 
tor Center, CA (USA)). Aug 1978. Contract EY-76-C-03-0515. 37p. 
Dep. NTIS, PC A03/MF AOl1. 

A brief description of techniques and problems of ring imag- 
ing Cerenkov detectors employing photoionizing PWC’s is dis- 
cussed. Preliminary results on a one dimensional ring imaging device 
tested at SLAC in May and June of 1978 are then presented. These 
results include rough measurements of the Cerenkov ring in nitro- 
gen, argon, neon, and helium produced by a collimated positron 
beam. 


31316 (SLAC-PUB—2207) Introduction and parameters. 
Gilman, F.J. (Stanford Linear Accelerator Center, CA (USA)). Oct 
1978. Contract EY-76-C-03-0515. 6p. (CONF-780826—13). Dep. 
NTIS, PC A02/MF AOl1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

A brief description is given of the parameters of electron- 
positron colliding beam machine effort now going on, and the 
experiments planned for machine turn-on or soon thereafter. 


31317 (UCRL—81531) Research applications of the Livermore 
RTNS-II neutron sources. Davis, J.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Nov 1978. Contract W-7405- 
ENG-48. 6p. (CONF-781113—20). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

The Lawrence Livermore Laboratory has completed con- 
struction of the Rotating Target Neutron Source-II (RTNS-II) Fa- 
cility. These sources, built and operated for the Office of Fusion 
Energy of the Department of Energy, will be operated by LLL as a 
national facility for the study of materials damage processes induced 
by 14-MeV neutrons. Design strength of the sources is 4 x 10" n/s 
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with a maximum flux of 1 X 10'* n/cm?s. The 400 keV, 150 mA D* 
accelerators and 5000 rpm titanium—tritide target assemblies were 
built using experience gained with LLL’s RTNS-I neutron source. 
The RTNS-I source, producing 6 x 10% n/s, is currently the most 
intense 14-MeV source available. RTNS-I has been used for fusion 
reactor materials studies for the past six years. The experimental 
program for the new sources will be oriented toward fundamental 
measurements of high energy neutron-induced effects. The data 
produced will be used to develop models of damage processes to 
help guide materials selection for future fusion reactors. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 31294, 31316 


31318 (BNL—24944) BNL superconducting storage ring magnet 
update. McInturff, A.D.; Bleser, E.; Dahl, P.F.; Kaugerts, J.; Robins, 
K.; Sampson, W. (Brookhaven National Lab., Upton, NY (USA)). 
1978. Contract EY-76-C-02-0016. 4p. (CONF-780952—31). Dep. 
NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

The various performance data, design and specifications for 
the storage ring and experimental series dipole and quadrupole 
magnets as well as the working line and correction coil systems are 
reported. The working line system includes the closed orbit dipoles, 
the quadrupole trim, sextupoles, octapoles, decapoles and duodeca- 
poles. These are the magnets in the standard subunits of the Brook- 
haven National Laboratory Intersecting Storage Ring Accelerator 
"ISABELLE.” 


31319 (BNL—25058) ISABELLE. Ozaki, S. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1978. Contract EY-76-C-0-2-0016. 
12p. (CONF-780826—14). Dep. NTIS, PC A02/MF AO1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

The ISABELLE Storage Rings project is described, and 
current status of the project is noted. Design energy of 800 GeV is 
discussed in terms of magnet design changes that were required. 
(GHT) 


31320 (BNL—25823) Simple computer model for the nonlinear 
beam—beam interaction in ISABELLE. Herrera, J.C.; Month, M.; 
Peierls, R.F. (Brookhaven National Lab., Upton, NY (USA)). Mar 
1979. Contract EY-76-C-02-0016. lip. (CONF-790318—2). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on nonlinear dynamics and the beam-beam 
interaction; Upton, NY, USA (19 Mar 1979). 

The beam—beam interaction for two counter-rotating con- 
tinuous proton beams crossing at an angle can be simulated by a 1- 
dimensional nonlinear force. The model is applicable to ISABELLE 
as well as to the ISR. Since the interaction length is short compared 
with the length of the beam orbit, the interaction region is taken to 
be a point. The problem is then treated as a mapping with the 
remainder of the system taken to be a rotation of phase given by the 
betatron tune of the storage ring. The evolution of the mean square 
amplitude of a given distribution of particles is shown for different 
beam—beam strengths. The effect of round-off error with resulting 
loss of accuracy for particle trajectories is discussed. 3 figures. 


31321 (CONF-781113—12) X-ray fluorescence with synchrotron 

radiation. Raman, S.; Sparks, C.J. Jr. (Oak Ridge National Lab., TN 

ys 1978. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/ 
AOl. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

An experimental set-up for x-ray fluorescence analysis with 
synchrotron radiation was built and installed at the Stanford Synch- 
rotron Radiation Project. X-ray spectra were taken from numerous 
and varied samples in order to assess the potential of synchrotron 
radiation as an excitation source for multielement x-ray fluorescence 
analysis. For many applications, the synchrotron radiation technique 
is shown to be superior to other x-ray fluorescence methods, espe- 
cially those employing electrons and protons as excitation sources. 


INSTRUMENTATION 


REFER ALSO TO CITATION(S) 31381 
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RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 29488, 29489, 30187, 30224, 
30791, 30854, 31796 


31322 (LBL—7283) Detector applications. Pehl, R.H. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 1977. 
Contract W-7405-ENG-48. 13p. Dep. NTIS, PC A02/MF AOl1. 

Semiconductor detectors are now applied to a very wide 
range of problems. The combination of relatively low cost, excellent 
energy resolution, and simultaneous broad energy-spectrum analysis 
is uniquely suited to many applications in both basic and applied 
physics. Alternative techniques, such as magnetic spectrometers for 
charged-particle spectroscopy, while offering better energy resolu- 
tion, are bulky, expensive, and usually far more difficult to use. 
Furthermore, they do not directly provide the broad energy-spec- 
trum measurements easily accomplished using semiconductor detec- 
tors. Scintillation detectors, which are approximately equivalent to 
semiconductor detectors in convenience and cost, exhibit 10 to 100 
times worse energy resolution. However, their high efficiency and 
large potential size recommend their use in some measurements. 


31323 (LBL—8140) Deep level transient spectroscopy of high- 
purity germanium diodes/detectors. Haller, E.E.; Li, P.P.; Hubbard, 
G.S.; Hansen, W.L. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Oct 1978. Contract W-7405-ENG-48. 8p. (CONF- 
781033—26). Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

Deep Level Transient Spectroscopy (DLTS) has been applied 
for the first time to high-purity germanium p-i-n diodes. Using the 
correlator technique, a large number of peaks due to acceptor levels 
in the forbidden band have been observed. The levels due to 
substitutional copper, to copper—hydrogen complexes and to diva- 
cancy-hydrogen defects have been positively identified. Several un- 
known levels have been discovered. The results obtained with 
DLTS are in excellent agreement with results from Hall-effect 
measurements. DLTS is the perfect tool to follow the creation and 
annealing of radiation defects. 


31324 (ORNL/RSIC—42, pp 343-350) Linearity assumption in 
adjustment procedures. Yeivin, Y. (Hebrew Univ., Jerusalem, IL). 
Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


A numerical experiment was devised to illustrate the applica- 
tion of the cross-section adjustment code ISPRAD. The experiment 
relates to the Pavia shielding experiment, which consists of an iron 
block irradiated by a fission plate at the end of the thermal column of 
the Pavia reactor. A set of five ideal activation detectors was 
postulated, and their response functions and sensitivity profiles were 
evaluated for three positions in the iron block. The experimental 
values of the response functions were generated with a modified 
cross-section set. In the first test the experimental activations were 
obtained by increasing %¢, the iron total cross section in group 6, by 
0.6%. The assumed cross-section uncertainties were 10%, and the 
errors of the integral data 1%. The given cross-section set was 
successively adjusted by one, two,..., fifteen integral data. The 
adjustment of Xs was progressively enhanced, but while most other 
adjustments practically disappeared, a significant secondary peak 
persisted throughout. This failure was attributed to the non-linear 
dependence of the activations on the cross sections. A second test, in 
which the change in X¢« was only 0.17%, resulted in a perfect 
reproduction of the modified set. The full text elaborates on the 
analyses of the two tests, on a procedure to check the validity of the 
linearity assumption, and on a proposed procedure to handle cases in 
which the linearity criterion fails. 


31325 (SAND—79-8206) Silicon surface barrier detector appli- 
cation to pulsed neutron measurements. Dolan, K.W.; Sundahl, R.O. 
(Sandia Labs., Livermore, CA (USA)). Feb 1979. Contract EY-76- 
C-04-0789. 19p. Dep. NTIS, PC A02/MF AOl1. 

The efficiency of a silicon surface-barrier detector with a 
proton radiator for detecting 14 MeV neutrons was measured as 
0.29% using a polyethylene radiator, and 0.34% using a paraffin 
radiator. Absolute fluence and timing information can be obtained by 
counting the number and time distribution of pulses from the radia- 
tor/surface-barrier detector. Fluence values with an accuracy better 
than +- 10% could be obtained with a single 1 cm? detector at 
fluence levels greater than 3.5 x 104n/cm?, and +- 20% at fluence 
levels greater than 8.6 x 10°n/cm?. The volume occupied by a single 
i cm? area surface-barrier detector could be as small as 0.1 cm%, 
satisfying the requirement of miniaturization for many JTA applica- 
tions. 
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31326 Tape transport mechanism. Groh, E.F.; McDowell, W.P.; 
Modjeski, N.; Keefe, D.J. (to Dept. of Energy). US Patent Applica- 
tion 763,164. 27 Jan 1977. 10p. 

A device is provided for transporting, in a stepwise manner, 
tape between a feed reel and takeup reel. An indexer moves across 
the normal path of the tape displacing it while the tape on the takeup 
reel side of the indexer is braked. After displacement, the takeup reel 
takes up the displaced tape while the tape on the feed reel side of the 
indexer is braked, providing stepwise tape transport in precise inter- 
vals determined by the amount of displacement caused by the 
indexer. 


31327 Neutron television camera detector. Arndt, U.W.; Gil- 
more, D.J. (Medical Research Council Lab. of Molecular Biology, 
Cambridge, England). Brookhaven Symp. Biol.; VIII.16-VI1II.23: No. 
27, 16-23(May 1976). 

The system under development has a large counting rate 
capability; this is extremely important where the total background 
count exceeds the total counts in the signals of interest. Its spatial 
resolution is of the order of one mm, which is perfectly adequate for 
neutron work, while the screen size of 400 mm is reasonable. The 
main limitation of the system is its limited counting efficiency, and 
this is directly attributable to the optical self-absorption of the 
neutron phosphor. Any newly developed transparent phosphor with 
the same light output would immediately change the situation. The 
success of the electronics hardware in reducing random noise is 
demonstrated. All coherent noise in the system, i.e., all noise syn- 
chronized with the TV scans has to be kept lower than the first bit 
threshold. However, this requirement can be relaxed when dealing 
with diffraction patterns, such as those from single crystals, for 
which a local background is subtracted from the pattern. 


RADIATION DOSEMETERS 


31328 (NUREG/CR—0554) Pocket-sized electronic dosimeter 
testing. Final report, March 1978—December 1978. Mulhern, O.R.; 
Bartlett, W.T.; Hooker, C.D. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Jan 1979. Contract EY-76-C-06-1830. 33p. 
(PNL—2548). Dep. NTIS, PC A03/MF AOI1. 

The experiences of industrial radiographers have indicated 
that electronic radiation-warning devices become inoperative when 
they are used under some types of ambient conditions. This report 
documents the nature of tests performed on several commercially 
available models. Not one model survived the entire test program, 
but almost all models passed the requirements of a draft standard, 
prepared by the Health Physics Society, of performance specifica- 
tions for these devices. The test procedures used in the project and 
the results obtained are discussed. Conclusions from the tests and 
recommendations concerning potentially useful modifications to ex- 
isting devices are presented. 


31329 Compton effect thermally activated depolarization dosi- 
meter. Moran, P.R. (to Dept. of Energy). US Patent 4,082,951. 4 Apr 
1978. Filed date 23 Jul 1975. 8p. 

PAT-APPL-598,276. 

A dosimetry technique for high-energy gamma radiation or x- 
radiation employs the Compton effect in conjunction with radiation- 
induced thermally activated depolarization. A dielectric material is 
disposed between two electrodes which are electrically short circuit- 
ed to produce a dosimeter which is then exposed to the gamma or x 
radiation. The gamma or x-radiation impinging on the dosimeter 
interacts with the dielectric material directly or with the metal 
composing the electrode to produce Compton electrons which are 
emitted preferentially in the direction in which the radiation was 
traveling. A portion of these electrons becomes trapped in the 
dielectric material, consequently inducing a stable electric] polariza- 
tion in the dielectric material. Subsequent heating of the exposed 
dosimeter to the point of onset of ionic conductivity with the 
electrodes still shorted through an ammeter causes the dielectric 
material to depolarize, and the depolarization signal so emitted can 
be measured. It is proportional to the dose of radiation received by 
the dosimeter. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 


31330 (ORO—4935-25) SPKSAM: a collection of SPEAKEASY 
linkules for TSO graphics analysis of nuclear spectroscopic data. 
Visvanathan, A.; Zganjar, E.F. (Louisiana State Univ., Baton Rouge 
(USA). Dept. of Physics and Astronomy). Nov 1978. Contract EY- 
76-S-05-4935. 46p. Dep. NTIS, PC A03/MF AOI. 

SPKSAM is a collection of SPEAKEASY linkules that con- 
stitute a program to analyze a variety of different types of nuclear 
spectroscopic data (mainly gamma-ray spectra) on an interactive 
Tektronix Graphics terminal utilizing the IBM Time Sharing Option 
(TSO). It is designed to handle very large amounts of data in an 
efficient and rapid manner. The degree of efficiency depends, of 
course, on the capabilities and configuration of the computer to 


INSTRUMENTATION 3243 


which the terminal is linked. A system might consist of a Tektronix 
4010-1 terminal and 4631 hardcopy unit connected via TSO to the 
LSU IBM 3033 central computer. The computer is configured so 
that one can have up to 10° bytes available for TSO operation and 
extensive disc space. At least 2000 4096-channel spectra can be 
accommodated on disk at one time. SPKSAM can then access any 
one or any group (up to 32K channels total) of these spectra with a 
simple command by using direct access modes for data read and data 
write. SPKSAM allows one to analyze spectrum multiscale data and 
coincidence data rapidly with a degree of precision which is more 
than adequate. SPKSAM works with the manual mode of SPEAK- 
EASY as the driver, or central routine. A whole range of special- 
purpose or impromptu calculations can be performed in the middle 
of normal analysis. An example of this would be half-life calculations 
and/or plots. 9 figures. (RWR) 


31331 (ORO—4935-26) Modified version of SAMPO for TSO 
graphics analysis of nuclear spectroscopic data. Cleveland, W.E.; 
Zganjar, E.F. (Louisiana State Univ., Baton Rouge (USA). Dept. of 
Physics and Astronomy). Nov 1978. Contract EY-76-S-05-4935. 89p. 
Dep. NTIS, PC A05/MF AO1. 

SAMPO is a Fortran IV program for performing computer 
analysis of Ge(Li) gamma-ray spectra. It can also be used to analyze 
conversion electron spectra. Presented here is a modified version of 
SAMPO for use on an interactive Tektronix graphics terminal 
utilizing the IBM Time Sharing Option (TSO). The system consists 
of a Tektroniz 4010-1 terminal and 4631 hardcopy unit connected via 
TSO to the LSU IBM 3033 Central Computer. This program was 
assembled to serve as a precision spectrum analysis routine. The 
basic mathematical structure of SAMPO was not altered, but the 
input and output modes of operation were. There are two basic 
modes of operation: command mode and cursor mode. In command 
mode one uses the command structure and code words of SAMPO; 
in the cursor mode one uses single-key commands to perform a 
variety of different operations. Many of these use the position of the 
cursor as input data for the operation to be performed. One should 
be familiar with SAMPO before attempting to use this document. 
The command structure presented is complete in that it contains the 
unrevised and revised SAMPO command structure as well as the 
new functions specific to the present application. 23 figures. (RWR) 


31332 (SAND—79-8203) Temperature evaluation of EMR’s 510 
PMT and ITT MCP PMT. Amaral, R.J.; Dolan, K.W.; Sundahl, 
R.O. (Sandia Labs., Livermore, CA (USA)). Feb 1979. Contract EY- 
76-C-04-0789. 33p. Dep. NTIS, PC A03/MF AO1. 

Neutron detectors for flight test applications use either a 
photomultiplier tube (PMT) or a silicon photodiode as a light 
detector to monitor the light output of scintillation materials. Silicon 
diodes lack sensitivity, so PMT’s are used in most low flux neutron 
applications. The SA 1690 is presently the only Sandia qualified 
PMT. It has a complex temperature response requiring the selection 
of a temperature compensation circuit during assembly to meet 
accuracy requirements. Results are presented of a study which was 
performed to evaluate the temperature stability of two other light 
detectors and to compare the results with the performance of the SA 
1690. 


31333 (Y—2137) Data acquisition and analysis system for the ion 
microprobe mass analyzer. Darby, D.M.; Cristy, S.S. (Oak Ridge Y- 
12 Plant, TN (USA)). Feb 1979. Contract W-7405-ENG-26. 55p. 
Dep. NTIS, PC A04/MF AO1. 

A computer was interfaced to an ion microprobe mass analyz- 
er for more rapid data acquisition and analysis. The interface is 
designed to allow data acquisition, independent of the computer. A 
large data analysis package was developed and implemented. Per- 
formance of the computerized system was evaluated and compared 
to manual operation. 


31334 Scintillation camera imaging with I-123. Graham, L.S. 
(Veterans Hospital, Sepulveda, CA); Zielinski, F.W. Radiology; 130: 
No. 2, 519-523(Feb 1979). 

From 62. Scientific assembly and annual meeting of the 
Radiological Society of North America; Chicago, IL, USA (14 Nov 
1976). 

Iodine-123 produced from three different nuclear targets (Te- 
122, Te-124, and I-127) was evaluated for spatial resolution and 
sensitivity with an Anger scintillation camera. The Te-122 targets 
generated a substantial amount of I-130, which necessitated use of a 
medium-energy collimator. The Te-124 targets produced solutions 
with significant amounts of I-124. Shortly after the end of bombard- 
ment, a 4,000-hole (4KH) collimator was satisfactory; at 30 hs, a 
medium-energy collimator was required. High-purity I-123 from an 
I-127 target gave excellent spatial resolution when the 4KH collima- 
tor was used, but low-energy foil collimators were not adequate. 


31335 Two-crystal soft x-ray spectrometer. Gregory, T.K. 
Storrs, CT; Univ of Connecticut (1978). 102p. University Microfilms 
Order No. 78-13,851. 
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Thesis (Ph. D.). 

The design and implementation of a new two-crystal vacuum 
x-ray spectrometer is described. The primary design goals of the 
instrument are optimum time usage, maximum instrument flexibility, 
and precise angular positioning. The design of an automated instru- 
ment to achieve these goals is discussed, followed by a detail 
description of the design implementation. X-ray generation and 
detection systems to be used with the instrument for x-ray absorp- 
tion-edge spectroscopy are outlined. A procedure for the alignment 
of the instrument is discussed and performance results are presented. 
Finally, a measurement of the K-edge absorption spectrum of nickel 
is presented, along with comparisons to theory and previous experi- 
mental data. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 31315 


31336 (BNL—25153) Time expansion chamber and single ioniza- 
tion cluster measurement. Walenta, A.H. (Brookhaven National Lab., 
Upton, NY (USA)). Oct 1978. Contract EY-76-C-02-0016. 9p. 
(CONF-781033—40). Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

The time expansion chamber (TEC), a new type of drift 
chamber, allows the measurement of microscopic details of ioniza- 
tion. The mean drift time interval from subsequent sngle ionization 
clusters of a relativistic particle in the TEC can be made large 
enough compared to the width of a anode signal to allow the 
recording of the clusters separately. Since single primary electrons 
can be detected, the cluster counting would allow an improved 
particle separation using the relativistic rise of primary ionization. In 
another application, very high position accuracy for track detectors 
or improved energy resolution may be obtained. Basic ionization 
phenomena and drift properties can be measured at the single 
electron level. 


31337 (BNL—25746) Data handling for the wide-angle hall jet 
experiment. Cassel, D.; Engelmann, R.; Gordon, H.; Grannis, P.; 
Mallik, U.; Meadows, B.; Morris, T.; Plano, R.; Saulys, A.; Stein, S. 
(Cornell Univ., Ithaca, NY (USA); State Univ. of New York, Stony 
Brook (USA); Brookhaven National Lab., Upton, NY (USA); Cin- 
cinnati Univ., OH (USA); Rutgers--the State Univ., New Brunswick, 
NJ (USA); Stanford Linear Accelerator Center, CA (USA)). 1978. 
Contract EY-76-C-02-0016. 20p. Dep. NTIS, PC A02/MF AOI. 

The data handling needs for a jet production experiment in 
the wide-angle hall are discussed. The several layers of triggering 
and a data acquisition system were designed, the configuration of the 
local intersection computer system was discussed, and the time 
required to analyze a typical event was estimated. It was concluded 
that the experiment does not appear to place unrealistic demands on 
detector technology. The slow trigger was believed to be the crucial 
aspect of the experiment. 15 figures, 1 tables. (RWR) 


31338 (BNL—25789) Uranium-scintillator device. Smith, S.D. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. Sp. Dep. NTIS, PC A02/MF AOI. 

A uranium-scintillator device for use at storage rings is de- 
scribed. Characteristics such as linearity, background noise due to 
natural radioactivity of the device, wavelength shifting and nonuni- 
formity of response are discussed. 1 figure, 2 tables. (RWR) 


31339 (COO—3004-013) Recent results on the drifting of elec- 
trons in liquid argon. Huffman, W.; LoSecco, J.; Rubbia, C. (Harvard 
Univ., Cambridge, MA (USA)). "Apr 1978. Contract EY- 76-C-02- 
3064. 15p. Dep. NTIS, PC A02/MF AO1. 

A high resolution large mass detector has recently been 
proposed for the next generation of counter neutrino experiments. 
The concept and details of an electronic imaging chamber employ- 
ing liquid argon have been put forward. Such a detector measures 
the time of arrival and pulse size of the electron cloud produced by 
ionizing tracks in argon, at an (x,y) array on the wall of the chamber. 
The time and (x,y) coordinates are used to reconstruct the image of 
the track. The pulse size can be used for particle identification. The 
liquid argon time projection chamber pon conceivably give spatial 
resolutions on the order of millimeters over drift distances of 0.5 
meters or more. Crucial to the implementation of these ideas is the 
behavior of electrons drifting large distances in the liquid. While 
argon itself should not present any problems, small amounts of 
impurities (< 50 ppb 02) could cause significant attenuation of the 
signal. Using a small laboratory set up and widely available technol- 
ogy the authors have studied some of the relevant properties of 
liquid argon. The data are in fairly good agreement with other 
research on the subject. 


31340 (SLAC-PUB—2200) Track correlator as a fast trigger in 
the detection of 7-u Coulomb bound states. Porat, D.I.; Ouimette, 
D.A. (Stanford Linear Accelerator Center, CA (USA)). 1978. Con- 
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tract EY-76-C-03-0515. 3p. (CONF-781033—25). Dep. NTIS, PC 
A02/MF AOl. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

The circuit generates a fast (= 200 ns) trigger in response to 
two particles (one 7 and one yp) passing through two scintillation 
hodoscopes and satisfying criteria of direction and spatial separation. 
The selection of 4-fold coincidences identifying the relevant tracks is 
effected by simultaneous RAMs in coincidence with SSI logic. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 29501 


31341 (BDX—613-2032(Rev.)) Plating thickness standards. Rus- 
sell, R.J. (Bendix Corp., Kansas City, MO (USA)). Jan 1979. Con- 
tract EY-76-C-04-0613. 22p. Dep. NTIS, PC A02/MF AOl1. 

A variety of standards that have been developed and fabricat- 
ed for the nondestructive measurement of plating thickness are 
listed. The development and fabrication of TiB2-on-steel thickness 
standards are described. Pure-copper-foil reference units were pro- 
vided for use in the four-point resistance measurement of copper-on- 
epoxy-board plating thickness. 


31342 (BNL—24407) Dual photon absorptiometer utilizing a 
HpGe detector and microprocessor controller. Ellis, K.J.; Vartsky, D.; 
Pearlstein, T.B.; Alberi, J.L.; Cohn, S.H. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 20p. 
(CONF-780642—4). Dep. NTIS, PC A02/MF AO1. 

From Conference on bone mineral measurement; Toronto, 
Canada (1 Jun 1978). 

The analysis of bone mineral content (BMC) using a single 
energy-photon beam assumes that there are only two materials 
present, bone mineral and a uniform soft tissue component. Uncer- 
tainty in the value of BMC increases with different adipose tissue 
components in the transmitted beam. These errors, however, are 
reduced by the dual energy technique. Also, extension to additional 
energies further identifies the separate constituents of the soft tissue 
component. A multi-energy bone scanning apparatus with data ac- 
quisition and analysis capability sufficient to perform multi-energy 
analysis of bone mineral content was designed and developed. The 
present work reports on the development of device operated in the 
dual energy mode. The high purity germanium (HpGe) detector is 
an integral component of the scanner. Errors in BMC due to 
multiple small angle scatters are reduced due to the excellent energy 
resolution of the detector (530 eV at 60 keV). Also, the need to filter 
the source or additional collimation on the detector is eliminated. A 
new dual source holder was designed using 200 mCi '°I and 100 
mCi **! Am. The active areas of the two source capsules are aligned 
on a common axis. The congruence of the dual source was verified 
by measuring the collimator response function. This new holder 
design insures that the same tissue mass simultaneously attenuates 
both sources. The controller portion of the microprocessor allows 
for variation in total scan length, step size, and counting time per 
step. These options allow for multiple measurements without 
changes in the detector, source, or collimator. The system has been 
successfully used to determine the BMC content of different bones 
(rat femur, human metacarpal, radius, and ulna). 


31343 (CONF-760436—P2, pp VI.119-V1.125) Activat: industri- 
al neutron activation analyser. Guazzoni, P.; Laverlochere, J. (Centre 
d'Etudes Nucleaires, Grenoble, France). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


The French Atomic Energy Commission (C.E.A.) has devel- 
oped and manufactured an analyzer using isotopic neutron sources 
for routine analytical controls in various industrial applications. This 
paper covers the following studies of the analytical systems: samples 
(liquids, solids, gas) dimensions and preparation; analytical method- 
ology; neutron sources and measuring systems; and automation. 
Several applications in various industrial fields are presented as 
examples with the results (accuracy, times, ...) obtained as a function 
of concentrations. 


31344 Capacitance densitometer for flow regime identification. 
Shipp, R.L. Jr. (to Dept. f — US Patent 4,075,680. 21 Feb 
1978. Filed date 27 Jan 1977 

PAT-APPL-763, 435. 

This invention relates to a capacitance densitometer for deter- 
mining the flow regime of a two-phase flow system. A two-element 
capacitance densitometer is used in conjunction with a conventional 
single-beam gamma densitometer to unambiguously identify the pre- 
vailing flow regime and the average density of a flowing fluid. 
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RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 29488 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 28680, 28753, 28817, 28885, 
28886, 28890, 28958, 29512, 30029, 30093, 30914, 31099, 31446 


31345 Simple axially-symmetric quadrupole SIMS spectrometer. 
Hofer, W.O.; Thum, F. (Max-Planck-Institut fuer Plasmaphysik, 
Muenchen, Germany). Nucl. Instrum. Methods; 149: 535-541(1978). 

A mirror-type ion-electron converter is combined with a 
quadrupole mass filter for secondary ion mass analysis. Two charac- 
teristic qualities of the converter are utilised to yield an extremely 
simple spectrometer: the low-pass characteristic to cut off the high- 
energy branch in the secondary ion spectrum, and the converters 
insensitivity to neutral particles as well as photons in order to allow 
an on-axis alignment of sample, mass filter and ion detector. At 8 
keV Ar* bombardment of aluminium a dynamic range of up to 10° 
was measured with reasonable mass resolution over the major part of 
the periodic table. 


31346 (BDX—613-1989(Rev.)) Chemical maximum humidity in- 
dicator update report. Topical report. Abel, W.B. (Bendix Corp., 
Kansas City, MO (USA)). Nov 1978. Contract EY-76-C-04-0613. 
29p. Dep. NTIS, PC A03/MF AO1. 

Raw materials and manufactured parts sometimes must be 
kept in a controlled-humidity environment. The use of moisture- 
sensitive systems to indicate the maximum level of humidity expo- 
sure is discussed. A chemical indicator made from deliquescent salts 
and water-soluble dyes provides an irreversible color change at 
discrete levels of relative humidity. The performance and long-term- 
stability characteristics of the indicator are described. 


31347 (BDX—613-2050(Rev.)) Laser interferometric measure- 
ment of spherical surface contours. Klingsporn, P.E. (Bendix Corp., 
Kansas City, MO (USA)). Feb 1979. Contract EY-76-C-04-0613. 
60p. Dep. NTIS, PC A04/MF AOl1. 

A laser interferometer was made operational for alignment of 
highly reflective spheres in a laser surface inspection system and for 
semi-automated measurement of roundness and waviness amplitude 
of the spherical surfaces. The non-contact interferometric measure- 
ments of roundness agree well with conventional measurements 
made with a stylus. The theoretical foundation was developed for a 
computer program to perform semi-automated measurement of wa- 
viness wavelength associated with the measured waviness amplitude. 
Theory was developed for using the interferometer to position the 
center of a sphere on a rotation axis when the laser beam is 
accessible to only one-quarter revolution of the spherical surface 
about this axis. 


31348 (MHSMP—78-63) Semi-automatic Zeiss Analyzer with 
computer. Duncan, A.A. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA)). Nov 1978. 8p. Dep. NTIS, PC A02/MF AO1. 
The purpose of this project was to provide a system that 
would more efficiently perform particle size measurements similar to 
those obtained by the existing modified Zeiss Analyzer. This was 
achieved using a Zeiss Analyzer TGZ-3 Automaticc interfaced with 
a Wang computer and the generation of programs compatible with 
the IBM-360-65 program DYTJUROS. The TGZ-3 Automati analyz- 
er has proven to offer the following: ease in transferring data to the 
main computer; faster data computation; on line computation of 
particle distribution statistics; single as well as applicable dimension 
analysis; versatility in generating new analytical and computation 
procedures; improved accuracy in dimensional measurements. 


31349 (NLCO—1154) Integration timing and voltage test panel 
for a production control quantometer. Kramer, J.; Bailey, M.R.; 
Ohlinger, R.D. (National Lead Co. of Ohio, Cincinnati (USA)). Nov 
1978. Contract EY-76-C-05-1156. 26p. Dep. NTIS, PC A03/MF 
AOl. 

An Integration Timing and Voltage Test Panel was designed, 
constructed, and installed in a 2 M Production Control Quantometer. 
Solid state integrated circuits were used replacing the electrome- 
chanical timers of the original timing control panel. Provision was 
made for quickly checking each timer individually. A digital volt- 
meter was included to monitor the high voltage across the photo- 
multiplier tubes of the spectrometer. The panel was installed and 
continues to function very well. 


31350 (ORNL—5495) Three-frequency eddy-current instrument 
for multiple property problems. Dodd, C.V.; Chitwood, L.D. (Oak 
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Ridge National Lab., TN (USA)). Mar 1979. Contract W-7405- 
ENG-26. 66p. AT. 

Multiple-property eddy-current tests have been very difficult 
to perform, but with a systematic computer-based approach devel- 
oped at ORNL these tests can be rapidly designed and performed by 
use of instruments such as the three-frequency eddy-current instru- 
ment. A description, wiring diagram, and printed circuit layout are 
given for each module of the instrument. An example of the use of 
the instrument is given, along with the necessary computer codes. 


31351 (SAND—78-0046) In situ environmental sampler data ac- 
quisition system. Rentzsch, R.C. (Sandia Labs., Albuquerque, NM 
(USA)). Jan 1979. Contract EY-76-C-04-0789. 20p. Dep. S, PC 
A02/MF AO1. 

The In Situ Environmental Sampler is a self-contained, porta- 
ble, highly versatile analog tape recording system used for measuring 
environmental data at field locations and during transportation. The 
document describes the general capabilities and characteristics of the 
system. 


31352 On-line ultrasonic gas entrainment monitor. Day, C.K.; 
Pedersen, H.N. (to Dept. of eed US Patent 4,083,225. 11 Apr 
1978. Filed date 17 Mar 1976. 

PAT-APPL-667,924. 

Apparatus employing ultrasonic energy for detecting and 
measuring the quantity of gas bubbles present in liquids being 
transported through pipes is described. An ultrasonic transducer is 
positioned along the longitudinal axis of a fluid duct, oriented to 
transmit acoustic energy radially of the duct around the circumfer- 
ence of the enclosure walls. The back-reflected energy is received 
centrally of the duct and interpreted as a measure of gas entrainment. 
One embodiment employs a conical reflector to direct the transmit- 
ted acoustic energy radially of the duct and redirect the reflected 
energy back to the transducer for reception. A modified embodiment 
employs a cylindrical ultrasonic transducer for this purpose. 


31353 Interrogation, and detection system. Baldwin, H.A.; 
Depp, S.W.; Koelle, A.R.; Freyman, R.W. (to Dept. of Energy). US 
Patent 4,075,632. 21 Feb 1978. Filed date 24 May 1976. 12p. 

PAT-APPL-689,708. 

The specification relates to a telemetering apparatus is de- 
scribed. It consists of a generator which generates at least a single 
frequency rf signal, a transponder for receiving that signal and for 
amplitude modulating in accordance with information selected for 
transmission, an antenna on the transponder for reflecting the ampli- 
tude modulated signal, and a receiver which is preferably located at 
the generator. The receiver processes the signal to determine the 
information carried thereby. 


31354 Microinterferometer transducer. Corey, H.S. III. (to 
Dept. of Energy). US Patent Application 857,650. 5 Dec 1977. 11p. 

An air-bearing microinterferometer transducer is provided for 
increased accuracy, range and linearity over conventional displace- 
ment transducers. A microinterferometer system is housed within a 
small compartment of an air-bearing displacement transducer hous- 
ing. A movable cube corner reflector of the interferometer is mount- 
ed to move with the displacement gauging probe of the transducer. 
The probe is disposed for axial displacement by means of an air- 
bearing. Light from a single frequency laser is directed into an 
interferometer system within the transducer housing by means of a 
self-focusing fiber optic cable to maintain light coherency. Separate 
fringe patterns to a detecting system. The detecting system includes 
a bidirectional counter which counts the light pattern fringes accord- 
ing to the direction of movement of the probe during a displacement 
gauging operation. 


31355 (SAND—78-6022) Video recorder system. Cerveny, O.; 
Konnov, Y. 10 Nov 1977. Translation of . Austrian Patent Applica- 
tion 7266/77. 17p. Dep. NTIS, PC A02/MF AOI. 

A video recorder system with a video recorder in which the 
power supplies to the head-wheel drive and the tape transport 
capstan drive can be switched independently is described. A timing 
circuit is provided, having a first, a second, and a third timing stage. 
The first timing stage voltage, either directly or through a fourth 
timing stage connected after it in series. In the second timing stage a 
(second) time can be set after which the tape transport capstan drive 
and the third timing stage can be turned on. In the third timing stage 
a third time can be set after which the drive, together with the 
second timing stage, can be turned off and the first timing stage 
turned on. 


31356 High temperature electronic gain device. McCormick, 
J.B.; Depp, S.W.; Hamilton, D.J.; Kerwin, W.J. (to Dept. of 
Energy). US Patent Application 821,870. 4 Aug 1977. 7p. 

An integrated thermionic device suitable for use in high 
temperature, high radiation environments. Cathode and control elec- 
trodes are deposited on a first substrate facing an anode on a second 
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substrate. The substrates are sealed to a refractory wall and evacuat- 
ed to form and integrated triode vacuum tube. 


31357 Magnetic thin-film split-domain current sensor recorder. 
Hsieh, E.J. (to Dept. of Energy). US Patent Application 778,275. 16 
Mar 1977. 12p. 

A sensor-recorder is described for recording a representation 
of the direction and peak amplitude of a transient current. A magnet- 
ic thin film is coated on a glass substrate under the influence of a 
magnetic field so that the finished film is magnetically uniaxial and 
anisotropic. The film is split into two oppositely magnetized contigu- 
ous domains with a central boundary by subjecting adjacent portions 
of the film simultaneously to magnetic fields that are opposed 180°. 
With the split-domain sensor-recorder placed with the film plane and 
domain boundary either perpendicular or parallel to the expected 
conductive path of a transient current, the occurrence of the tran- 
sient causes switching of a portion of one domain to the direction of 
the other domain. The amount of the switched domain portion is 
indicative of the amplitude of the peak current of the transient. The 
particular doman that is switched is indicative of the direction of the 
current. The resulting domain patterns may be read with a passive 
magnetic tape viewer. 


31358 Ellipsometry of electrochemical surface layers. Muller, 
R.H. (Univ. of California, Berkeley). SPIE Semin. Proc.; 112: 69- 
73(1977). 

From Conference on optical polarimetry: instrumentation and 
applications; San Diego, CA, USA (23 Aug 1977). 

The measurement of changes in the state of polarization of 
light due to reflection provides an unusually sensitive tool for 
observing surface layers in any optically transparent environment. A 
fast, self-compensating ellipsometer has been used to observe the 
electrochemical formation of reacted surface layers. The optical 
effect of mass-transport boundary layers and component imperfec- 
tions have been taken into account in the interpretation of results. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 29023, 29024, 29026, 29027, 
29049, 29056, 29057, 31577, 31579 


31359 (CONF-760436—P2, pp V.113-V.127) Mineral explora- 
tion in unknown geological formations by (n,y) borehole probes. 
Schulze, G.; Wuerz, H. (Gesellschaft fuer Kernforschung mbH, 
Karlsruhe, Ger.). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


The application of neutron induced gamma spectroscopy 
using a **Cf neutron source and a Ge(Li) detector for in situ 
analysis in boreholes is described. The effects of matrix density, 
moisture, neutron absorber concentration and of water in the bore- 
hole are discussed. The total accuracy of analysis is of the order of 
25% for dry boreholes and 50% for water-filled boreholes. Detec- 
tion sensitivities for some elements are given. Some technical details 
of a prototype borehole probe system under construction are de- 
scribed. 


31360 (SAND—79-0313) Instrumentation for formation evalua- 
tion and advanced logging techniques. Project report, 1978. Schuster, 
C.L.; Dobecki, T.L. (Sandia Labs., Albuquerque, NM (USA)). Feb 
1979. Contract EY-76-C-04-0789. 16p. Dep. NTIS, PC A02/MF 
AOl. 

Review and evaluation of currently employed methods for 
direct (via sampling) and indirect (via water catalogues, experience, 
and geophysical logging) determination of formation water resistiv- 
ity (R/sub w/) was performed by Sandia Laboratories for the 
Bartlesville Energy Technology Center during 1978. In addition, 
Sandia has evaluated several proposed new sampling and logging 
techniques which may be useful in R/sub w/ determination or in the 
direct calculation/measurement of water saturation, S/sub w/. Rela- 
tive to low permeability, shaley reservoirs, it was found that modifi- 
cations to existing formation water samplers, including large volume 
or continuous sampling with in situ resistivity measurements are 
desirable; novel sidewall corers or instrumented penetrators are not 
considered cost-effective approaches to improved measurements; 
standard geophysical logs are not accurate in determining R/sub w/, 
and subsequently, S/sub w/, under conditions of low permeability, 
high shale content, and deep invasion; and new logging measure- 
ments, such as variable frequency, high frequency electrical imped- 
ance measurements offer promise as a means of direct S/sub w/ 
measurement. 


31361 Borehole surveying apparatus. Lapeyre, J.M. (to The Lai- 
tram Corp.). US Patent 4,130,942. 26 Dec 1978. Filed date 26 May 
1977. 6p. 
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Apparatus for borehole surveying is described. It employs 
remote reading electro-optical sensors for providing digital signals 
representative of azimuth and multi-axis inclination for direct trans- 
mission to the surface for recording or use. 


31362 Method and apparatus for determining the direction of 
maximum permeability in subsurface earth formation. Shuck, L.Z. (to 
Dept. of Energy). US Patent Application 825,994. 19 Aug 1977. 1 1p. 

Directional permeability measurements are provided in a sub- 
terranean earth formation by introducing an acoustic shock wave 
from a transducer disposed in a borehole into the earth formation in 
a selected azimuthal direction, and then measuring the average 
velocity of the resulting shock wave at a number of preselected 
spaced-apart sensing stations disposed about the borehole in the same 
plane as the transducer. The period of time the shock waves take to 
propagate from station-to-station is indicative of the direction of 
maximum permeability as the velocity of the shock wave will be 
greatest in the direction of minimum spatial or maximum density 
which is transverse or normal to the direction of maximum perme- 
ability. Permeability measurements in subsurface earth formations, 
and to the method and apparatus for determining direction of 
maximum permeability in the earth formations by utilizing acoustical 
wave forms. 


31363 Energy scale autostabilization system for the SGSL-2 bor- 
ehole gamma spectrometer. Bragin, A.A.; Bukhalo, O.P.; Fedoriv, 
R.T.; Shikhman, A.S. (AN Ukrainskoj SSR, Lvov. Fiziko-Mekhani- 
cheskij Inst.). Geofiz. App.; No. 60, 124-127(1977). (In Russian). 

The block diagram and the operating principle of a system of 
self-stabilization of the energy scale used in the borehole gamma- 
spectometer SGSL-2 are described and its parameters given. The 
performances of the system described are presented. 


31364 Natural neutron radiation of the inclined active bed in a 
borehole. Davydov, Yu.B. (Sverdlovskij Gornyj Inst. (USSR)). Jz». 
Vyssh. Uchebn. Zaved., Geol. Razved.; No. 2, 82-89(1977). (In Rus- 
sian). 

The problem of transport of natural neutron radiation of an 
active layer is considered with an allowance for the angle of its 
intersection with the borehole. The problem is solved by the method 
of two-group diffusion approximation. The investigation results can 
be used in solving the problem of neutron logging for arbitrary 
unidimensional mineralization. The analysis of neutron density distri- 
bution indicates that the principal regularities of neutron distribution 
in a borehole, revealed with a normal layer location, remain the 
same for a sloping layer. The calculations show that the shape of the 
neutron logging curves for a sloping layer essentially depends on 
neutron properties of the rocks, the borehole diameter, the visible 
thickness of the layer, and the angle of its intersection with the 
borehole. 


31365 Natural gamma radiation distribution in heterogeneous 
media with a cylindrical interface. Davydov, Yu.B.; Davydov, A.V.; 
Timonov, A.A. (Sverdlovskij Gornyj Inst. (USSR)). Izv. Vyssh. 
Uchebn. Zaved., Geol. Razved.; No. 3, 96-102(1977). (In Russian). 

The possibility of using the diffusion approximation for calcu- 
lating the gamma-quanta flux in a radiating-absorbing medium is 
investigated. Considered is the problem of the distribution of natural 
gamma radiation flux in a heterogeneous medium with a cylindrical 
interface, which corresponds to the conditions of measurements in a 
borehole. The accuracy of numerical calculation depends on the 
correct choice of the diffusion parameters of gamma radiation. The 
results obtained point to a fundamental possibility of using the 
diffusion approximation for calculating the spectral flux of natural 
gamma radiation in the Compton energy range and the integral flux 
with an allowance for the level of discrimination of the gamma 
radiation detected. Obtained is an estimate of the error of the 
diffusion approximation in calculation of a flux of scattered gamma 
— in a radiating-absorbing medium with a cylindrical inter- 
ace. 


EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 30394, 30919 


CHEMICAL 


31366 (MHSMP—78-69) End cap development for multi-tem- 
perature tensile testing of small TATB specimen. Neff, G.W. (Mason 
and Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). Dec 1978. 
Contract EY-76-C-04-0487. 9p. Dep. NTIS, PC A02/MF AOI1. 
Tensile testing of explosives had reached the point of a 
reliable routine procedure until TATB-based explosives were devel- 
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oped. Because TATB was expensive and the available quantity for 
testing was generally small, it became necessary to obtain physical 
test data from smaller quantities of material than with earlier explo- 
sives. Fortunately, the TATB-based explosives have a much higher 
tensile strength than any of the earlier explosives which made 
practical the use of smaller test specimens. Changing the configura- 
tion of the tensile specimen carried with it the need to develop 
another end cap. Efforts to find a suitable end cap design to replace 
the solid aluminum end caps are described. 


31367 (MHSMP—79-6) TATB booster charge. Anthony, J.R. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). 
Jan 1979. Contract EY-76-C-04-0487. 8p. Dep. NTIS, PC A02/MF 
AOl. 

The small particle size, spring-back after compaction and 
static charge of Type II TATB powder present pressing problems 
with the use of standard pelleting tooling. A special punch and die 
set was developed and many excellent parts have been fabricated. 
The successful punch and die set is not of conventional design and 
several suggestions are given which should aid future pelleting of 
TATB 


31368 (MHSMP—79-9) PBX 9502 corner turning test fire and 
data analysis. Avara, R. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA)). Feb 1979. Contract EY-76-C-04-0487. 20p. 
Dep. NTIS, PC A02/MF AO1. 

The test fire and data analysis of one technique to be utilized 
in lot characterization of PBX 9502 are described. The corner 
turning distance is expected to vary +- 2.1 mm on lot-to-lot vari- 
ation, primarily due to density variations in the PBX 9502. The 
uncertainty of these measurements is estimated to be +- 0.2 mm as 
= from errors of the systems and techniques employed in 
the tests. 


31369 (MHSMP—79-11) Coefficient of static friction between 
explosives and machine surfaces. Anthony, J.R.; Ashcraft, R.W. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). 
Feb 1979. Contract EY-76-C-04-0487. 69p. Dep. NTIS, PC A04/MF 
AOl. 

An investigation was initiated to determine the coefficient of 
static friction between explosives and the surfaces to which the 
explosive are held during machining and gaging. An attempt was 
made to duplicate as nearly as possible the conditions found in the 
fabrication of explosive assemblies, so that the measured coefficients 
will be useful in calculating safe loads. 


31370 (MHSMP—79-12) Accuracy and precision of liquid chro- 
matographic analysis. Simpson, G.D. (Mason and Hanger-Silas 
Mason Co., Inc., Amarillo, TX (USA)). Feb 1979. Contract EY-76- 
C-04-0789. 6p. Dep. NTIS, PC A02/MF AOl1. 

In an attempt to increase the accuracy and precision of the 
analytical results of liquid chromatographic analyses made by this 
laboratory, a systematic investigation of the various factors affecting 
the accuracy and precision of such results is being made. Known 
een are presented along with corrective measures or recommen- 

ations. 


31371 (TID—29451) High explosive safety manual. First quar- 
terly technical progress report, September 1978—December 1978. 
McBride, D.A. (Hercules, Inc., Cumberland, MD (USA). Hercules 
Aerospace Div.). Jan 1979. Contract EP-78-C-01-6194. 16p. Dep. 
NTIS, PC A02/MF AO1. 

This is the initial report on a program to prepare a high 
explosive safety manual for the Department of Energy. The program 
is described and progress to date is presented. Current effort is 
directed toward data collection. 


31372 (UCRL—81244) New titrimetric methods for the assay of 
explosives. Selig, W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Nov 1978. Contract W-7405-ENG-48. 25p. 
(CONF-790207—3). Dep. NTIS, PC A02/MF AO1. 

From 10. symposium on explosives and pyrotechnics; San 
Francisco, CA, USA (14 Feb 1979). 

Lawrence Livermore Laboratory is involved in detonation 
calorimetry studies of various high explosives, some of rather exotic 
nature. The explosives and composites obviously need to be assayed. 
The following analytical procedures for several explosives and com- 
posites are discussed: (1) a nonaqueous titrimetric method for hydra- 
zine mononitrate; (2) the precipitation titration of bitetrazole and 
some other tetrazoles, and; (3) the nonaqueous microdetermination 
of RDX and HMX. 


31373 Nitroaliphatic difluoroformals. Peters, H.M.; Simon, R.L. 
Jr. (to Dept. of — US Patent 4,120,710. 17 Oct 1978. Filed 
date 16 Dec 1975. 6p. 

PAT-APPL- 641,320. 

Nitroaliphatic difluoroformals of the formula 
RCH2OCF:0CH2R’ wherein R = FC(NO2)- and R’ = F2C(NOz)- 
or CF3-; or R = R’ = CF;O0CH2C(NO:2)-. The compounds are 
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prepared at temperatures of from about 95 to about 150°C. The 
compounds are especially useful as energetic plasticizers in explosive 
compositions. 


31374 Effects of blasting vibrations on structures and people. 
Chae, Y.S. (Rutgers Univ., Piscataway, NJ). pp 312-318 + vp of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Effects of ground vibrations on nearby structures and people 
resulting from blasting operations have become a major environmen- 
tal problem and concern to engineers and contractors as well as to 
the general public. Understanding of propagation characteristics of 
stress waves produced by blasting and structural response to ground 
vibration is essential in planning and design of safe blasting oper- 
ations. Empirical approaches rather than theoretical have been used 
to relate the intensity of ground vibration to the degree of structural 
damage, and to relate the weight of explosives to the intensity of 
ground vibration at a given distance. Although dynamic analysis, 
such as response spectra, may provide the most rational approach, 
the peak particle velocity appears to be the best and most practical 
criterion for use in design of safe blasting operations. However, the 
currently recommended design criterion of 2 inches per second peak 
particle velocity for all types of structures is found to be inadequate. 
Revised design criteria based on the type, age and stress history of 
the structure are proposed. Human response to vibration is found to 
be a very critical and sometimes a controlling factor in the design of 
blasting operations. 


NUCLEAR 


CIVIL USES 


31375 (STI/PUB—473) Peaceful nuclear explosions. V. (Inter- 
national Atomic Energy Agency, Vienna (Austria)). Mar 1978. i 
(In Several Languages). (CONF-761127—). UNIPUB, New York, 
NY $17.00. 

From 5. IAEA PNE technical meeting; Vienna, Austria (Nov 


1976) 

Nine papers were presented on phenomenology, applications 
and projects, and health and safety. A separate abstract was prepared 
for each paper. (JRD) 


31376 (UCRL—52591) Single-charge craters excavated during 
subsurface high-explosive experiments at Big Black Test Site, Missis- 
sippi. Woodruff, W.R.; Bryan, J.B. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 19 Oct 1978. Contract W-7405- 
ENG-48. 82p. Dep. NTIS, PC A05/MF AO1. 

Single-charge and row-charge subsurface cratering experi- 
ments were performed to learn how close-spacing enhances single- 
crater dimensions. Our first experimental phase established cratering 
curves for 60-lb charges of the chemical explosive. For the second 
phase, to be described in a subsequent report, the Row-cratering 
experiments were designed and executed. This data report contains 
excavated dimensions and auxiliary data for the single-charge crater- 
ing experiments. The dimensions for the row-charge experiments 
will be in the other report. Significant changes in the soil’s water 
content appeared to cause a variability in the excavated dimensions. 
This variability clouded the interpretation and application of the 
cratering curves obtained. 


WEAPONRY 
REFER ALSO TO CITATION(S) 30401, 31807 


31377 (SAND—78-8024) Series Ii tests of B77 component sec- 
tion, Putz, D.W.; Nelson, D.B. (Sandia Labs., Albuquerque, NM 
(USA)). Feb 1979. Contract EY-76-C-04-0789. 70p. Dep. NTIS, PC 
A04/MF AO1. 

The electrical firing system components in the B77 full fuzing 
option (FUFO) bomb that must survive the laydown environment 
are located in the midcase section of the bomb and are housed in a 
component can which is protected by a thick layer of Kerimid 601 
foam. A series of half-scale tests designed to evaluate the effect of 
density variations in the foam and to determine maximum acceptable 
lateral impact velocities on hard, irregular targets are described. The 
test series was never completed; the report summarizes the tests that 
pores: — and gives limited conclusions based upon the data 
available. 


31378 (UCID—18063) Transient high speed gas flow in a gravel 
stemming column. Morrison, F.A. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 9 Feb 1979. Contract W-7405- 
ENG-48. 8p. Dep. NTIS, PC A02/MF AOI. 
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Transient high speed gas flow up a gravel stemming column 
was investigated. The results provide an upper bound to the extent 
of gas pressure propagation in the first several seconds following an 
underground nuclear test. Application of these results to the LASL 
BANDICOOT event demonstrate that gas flow through the gravel 
column cannot explain that vent. 


EXPLOSION DETECTION 
REFER ALSO TO CITATION(S) 31357 


31379 Applications of surface-wave ray tracing. Sobel, P.A.; Von 
by D.H. (Teledyne Geotech, Alexandria, VA). Bull. Seismol. 

Am.; 68: No. 5, 1359-1379(Oct 1978). 

Lateral inhomogeneities in the upper part of the earth perturb 
the propagation of 20-sec Rayleigh waves and have generally signifi- 
cant and occasionally severe effects on amplitude and phase mea- 
surements. Rayleigh waves were traced over the globe by the laws 
of geometric optics using a grid of 20-sec phase-velocity values for 
four earthquakes with known source mechanisms. The ray tracing 
indicated that zones of intense focusing and defocusing, highly 
refracted paths, and multipath propagation to stations are not un- 
common phenomena. The square root of intensity calculated by ray 
tracing correlated positively in most cases with observed amplitudes 
of 20-sec Rayleigh waves at LRSM sites, when corrected for other 
effects. Ray tracing was also applied to predict multipathing ob- 
served at LASA by means of wave number spectra; observations 
were matched by ray tracing in most cses. The full benefit of ray 
tracing for 20-sec Rayleigh waves can only be realized with an 
improved velocity grid, addition of an attenuation grid, and correc- 
tions for transmission losses at first-order velocity contrasts. 


31380 Crustal structures inferred from Rayleigh-wave signatures 
of NTS explosions. Bache, T.C.; Rodi, W.L.; Harkrider, D.G. (Sys- 
tems Science and Software, La Jolla, CA). Bull. Seismol. Soc. Am.; 
68: No. 5, 1399-1413(Oct 1978). 

An improved method for determining plane-layered earth 
models that accurately represent the important features controlling 
the amplitude and wave form of surface waves is presented. The 
method includes a formal inversion of phase and group velocity data 
determined from observed seismograms and is applied to the Ray- 
leigh waves from Nevada Test Site (NTS) explosions recorded at 
Albuquerque, New Mexico and Tucson, Arizona. For both paths the 
observed dispersion agrees with that from the models with a maxi- 
mum residual of only 0.01 km/sec. Further, the models are consist- 
ent with other available information about these paths (e.g., from 
refraction surveys). To properly account for local differences in the 
material at the source, an approximate theory is constructed in 
which the amplitude excitation is computed in a source structure and 
the dispersion in a separate path structure. Using this theory and the 
crustal models from the inversion, synthetic seismograms are com- 
puted that match the observed seismograms remarkably well. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


31381 (LBL—6877, pp 166-167) Survey of instrumentation for 
environmental monitoring. Mack, D.A.; Agrawal, Y.C.; Amer, N.M.; 
Bhardwaja, P.; Hollowell, C.D.; Morton, G.A.; Murphy, D.L.; 
Nero, A.V.; Quinby-Hunt, M.S. 1977. 

In Energy and Environment Division annual report 1977. 

The six loose-leaf volumes are being rewritten to keep abreast 
of rapidly changing infor.aation on the state-of-the-art techniques, 
pollutant sources, effects, and methods of control. The entire RADI- 
ATION volume is being redone with inclusion of biological effects. 
Sections on radiation (by radiation type) are essentially complete, 
while the section on radionuclide instrumentation is in progress. 
Sections on water are almost complete and will be adapted for 


particulates in air. Sampling and data analysis are still in progress. 
(PCS) 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 30261, 31459 


31382 (ORAU/IEA—79-1(M)) Simple climate model with non- 
unique, self-oscillatory solutions, Watts, R.G. (Oak Ridge Associated 
Universities, Inc., TN (USA). Inst. for Energy Analysis). Jan 1979. 
Contract EY-76-C-05-0033. 27p. Dep. NTIS, PC A03/MF AOl. 
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There is strong evidence that the climate of the earth has 
varied substantially over past millennia. A variety of explanations of 
this phenomenon have appeared in the literature. Many authors 
attribute the causes of climate change to variations in external 
parameters, such as changes in the solar constant or volcanic activi- 
ty. Others invoke changes in the composition of the oceans or of 
poleward transport of energy by the atmosphere and the oceans as 
possible causes of ice ages. In the present paper a simple thermal 
system that has some of the gross features of an energy balance 
model of the atmosphere-ocean system is shown to exhibit self- 
sustained oscillations. For a given solar constant and reasonable 
values of certain dimensionless parameters, nine stable oscillatory 
solutions exist. Some possible implications concerning climate vari- 
ability are discussed. 


31383 (ORNL/TM—6651) Simulation of land-use patterns af- 
fecting the global carbon cycle. Chan, Y.H.; Olson, J.S.; Emanuel, 
W.R. (Oak Ridge National Lab., TN (USA)). Jan 1979. Contract W- 
7405-ENG-26. 183p. Dep. NTIS, PC A09/MF AO1. 

Past increase of atmospheric CO: involves significant ntribu- 
tions from both fossil and nonfossil (biospheric) sources. A simula- 
tion model was used to reconstruct changes since 1860 and project 
four hypothetical future scenarios of CO: injection to 2460. Nineteen 
compartments and their exchanges of carbon were considered. Areal 
extent of tropical forests, other wooded ecosystems, and nonforests 
were incorporated into the model. Rapidly and slowly exchanging 
pools of carbon per unit area, and net primary production for each 
pool and exosystem group, were projected by integrating income- 
loss differential equations numerically using CSMP programming 
language. Estimated cumulative releases of CO2 from fossil fuels 
(plus cement) near 120 Gtons of carbon (1 Gton = 10° metric tons) 
from 1860 to 1970 were assumed to equal prompt and delayed 
releases from forest clearing. Limits of exploitable forest area and 
biomass were evaluated and found to contribute much less future 
CO, than the usable coal, oil, gas, and oil shale. Ultimate release 
from the latter (7500 +- 2500 x 10° tons of C) could increase 
atmospheric CO. manyfold: doubling the assumed 1860 levels as 
early as (1) year 2025 for assumed nominal scenario (expanding 
releases slightly less rapidly than at present), (2) year 2033 for a 
delayed expansion scenario that would prolong use of fossil reserves 
(lowering peak carbon release rate from ~ 43 to ~ 28 Gtons/year), 
(3) year 2087 for a slow burner scenario (increasing very slowly 
from eo levels), and (4) year 2290 for a combination scenario 
(which assumes low fossil-fuel use, high carbon storage, and high net 
primary production of forested exosystems). 


31384 (UCID—17904) Summary of climatic input for waste man- 
agement site suitability criteria and state of progress. Potter, G.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 3 
May 1978. Contract W-7405-ENG-48. 42p. Dep. NTIS, PC A03/ 
MF AOl. 

Because groundwater movement can have important effects 
on buried nuclear wastes, hydrologists need to know if future 
climatic changes will influence the accuracy of groundwater flow 
calculations. Groundwater recharge (and therefore groundwater 
flow) depends on surface water balance. (Surface water balance 
equals precipitation less losses to evaporation, runoff, and storage.) 
To develop input data for modeling future climatic effects, we have 
made the following simplifying assumptions: (1) Climate (and there- 
fore water balance) will behave in the future very much as it has in 
the past. (2) Groundwater recharge responds linearly to precipita- 
tion. (3) Future long-term climatic changes can be classified into 
groups or regimes that are similar to those of the past. Our current 
research is aimed at providing input data to the Waste Management 
Program’s site suitability task. 16 figures, 1 table. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 28871, 29170, 29952, 29953, 
31383, 31401, 31406, 31470, 31510, 31516 


31385 (DP-MS—78-48) Modeling pollutant dispersion over irreg- 
ular terrain with second moments and cubic splines. Pepper, D.W.; 
Baker, A.J. (Du Pont de Nemours (E.1.) and Co., Aiken, SC (USA). 
Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 9p. 
(CONF-790101—9). Dep. NTIS, PC A02/MF AO1. 

From 4. symposium on turbulence, diffusion and air pollution; 
Reno, NV, USA (15 Jan 1979). 

Under ideal conditions, dispersion can be reasonably predict- 
ed with analytical methods, such as Gaussian puff/plume theory. 
However, analytical methods are typically inflexible under variable 
wind conditions, particularly in cases where dispersion occurs over 
irregular surfaces. A specific need exists for more detailed study into 
the effect of surface irregularities on dispersion. The requirement is 
to establish an accurate and efficient numerical solution algorithm 
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for three-dimensional mesoscale atmospheric transport and diffusion 
over irregular terrain. Herein, a three-dimensional method-of-mo- 
ments technique is employed to calculate pollutant advection. The 
method is based on the calculation of moment distributions of a 
concentration within a cell (volume). By summing moments over the 
solution domain, and using a Lagrangian advection scheme, concen- 
tration can be transported without generation of numerical disper- 
sion error. Because the method maintains subgrid scale resolution, 
problems involving steep gradients can be calculated without signifi- 
cant computational damping. Three-dimensional diffusion is solved 
by the method of cubic splines. The cubic spline method is based on 
continuous-curvature cubic spline relations used as interpolation 
functions for first and second derivative terms. After solution of the 
diffusion terms, the first and second moments are recalculated to 
ensure continuity with the advection terms. To reduce computer 
programming complexity, the procedure of fractional steps is used to 
calculate the three-dimensional solutions. A coordinate transforma- 
tion is employed to transform the terrain-lid variability into regular 
intervals in the computational domain. Simple tests are conducted to 
determine the accuracy of the numerical methods. The effect of 
topography on a continuous emission is examined under ideal condi- 
tions and the results compared with values obtained from an analyt- 
ical Gaussian plume relation. 


31386 (IVL-B—447) Investigation of the contributions of a point 
source to the acidification and to the content of sulfur dioxide in the 
surroundings. Brosset, C. (Swedish Water and Air Pollution Re- 
search Lab., Stockholm). Jun 1978. 94p. (In Swedish). Dep. NTIS 
(US Sales Only), PC AO5/MF AO1. 

The contributions from the emissions of a glass industry to the 
acidification and to the content of sulfur dioxide in the surroundings 
during 1977 were measured and the results were compared with 
calculations. The results of that work make it possible to estimate the 
corresponding contributions in the future. It was found that the 
emission of SO2 in 1977 was much lower than what is considered to 
be a public health hazard. 


31387 Highly selective, quantitative measurement of atmospheric 
pollutants using carbon monoxide and carbon dioxide lasers. Sweger, 
D.M.; Freund, S.M.; Travis, J.C. (National Bureau of Standards, 
Washingtn, DC). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 464, 317- 
320(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 

“Perturbation spectroscopy”, or the use of electric (Stark 
effect) or magnetic (Zeeman effect) fields to perturb energy levels 
and tune a near coincidence into exact coincidence with the laser 
offers a technique for analysis of gaseous organic compounds with 
absorpton frequencies that have near coincidence to infrared gas 
lasers. This paper summarizes the results of two experiments apply- 
ing perturbation spectroscopy to the quantitative determination of 
gases at concentrations normally encountered in polluted environ- 
ments. 


31388 Possibilities in the limitation of dust precipitation in the 
area of brown coal opencast mines. Thiede, H.J.; Beissner, H. Braun- 
kohle; 30: No. 8, 217-225(Aug 1978). (In German). 

In the past years a great number of methods for restricting 
dust immissions caused by open-cast mining have been testet in the 
Rhenish brown-coal district. A great many of the suggestions from 
other sectors of industry proved to be unsuitable for the given 
application conditions (e.g. moistening through hygroscopic salts, 
sealing or stabilization through cement, limestone, sulphite liquor, 
water glass, oil products, foils) as a result of these tests. On the other 
hand, many of technically suitable and economically acceptable 
solutions have been found for the different problems, in particular, 
these include: - Rollomat sprinkling machine - Water apron - Sealing 
with bitumen or synthetic emulsions - Planting over by using spray- 
ing methods - Planting over by sewing grass, winter/autumn rye or 
rape - Nozzling or encasing on mechanical handling plant. 


31389 (NP—23661) Numerical calculation of the dispersion of 
pollutants in the flow field of sharp-edge buildings. Mauermayer, R. 
(Technische Univ. Muenchen (Germany, F.R.). Fachbereich Mas- 
chinenwesen). 11 Feb 1977. 30p. (In German). Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

Thesis. 

The studies have shown that the numerical solutions of the 
Navier—Stokes equations, in combination with certain boundary 
conditions and a Reynolds number accounting for the effective 
viscosity are adequate to approximately represent the time-averaged 
turbulent flow field around sharp-edged buildings. With the model 
developed to describe the dispersion of pollutants, the influence of 
the exhaust velocity may be taken into account with a relatively 
small wasting of computer time. 


31390 (ORNL/TM—6742) Air quality and point source emis- 
sions data for the southern United States. Strand, R.H. (Oak Ridge 
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National Lab., TN (USA)). Feb 1979. Contract W-7405-ENG-26. 
40p. Dep. NTIS, PC A03/MF AOI. 

The type and quantity of data available in the EPA air quality 
and point source emissions files have been summarized for 16 south- 
eastern states. The data give an objective spatial and temporal 
summary of air quality and emissions for SO2, NOs, and total 
suspended particulates. These data are useful for comparing air 
quality trends between geographic areas and relating these trends to 
changing source strengths and patterns and for quantifying the 
current burden of pollutants in an area to predict consequences of 
man’s activities. Such information will also be useful for detection of 
regional patterns of coincidence of population densities, physiogra- 
phic features, or vegetation types with high burdens of atmospheric 
pollutants. 


31391 (UT/CES-ES—4) Automatic instrumentation for monitor- 
ing ambient air quality near power plants. Gea, V.F.; Cooper, H.B.H. 
Jr. (Texas Univ., Austin (USA). Center for Energy Studies). Jun 
1978. 134p. NTIS, PC A07/MF AOI1. 

The main instrumentation commercially available for continu- 
ous automatic determination of ambient air quality levels of the most 
important gaseous and particulate pollutants is extensively discussed. 
The discussion is organized in accordance with specific pollutants, 
emphasizing the principles of operation, performance, function, and 
operating features in order to provide a useful criterion for adequate- 
ly selecting an instrument and to efficiently accomplish this task. The 
advantages and disadvantages of the instrument in question are 
stressed and comparative remarks are made. Many different detec- 
tion principles are available for monitoring a specific pollutant and 
this presents a formidable challenge to the user, unless the monitor- 
ing objectives are clearly defined, and the operating features, func- 
tions, and performance capability requirements of the instrumenta- 
tion under considertion are well known. 


31392 Will an increase in carbon dioxide really not mean higher 
temperatures. Against the speculations on a climatic disaster. Panz- 
ram, H. Glueckauf; 114: No. 19, 866-868(Oct 1978). (In German). 

The report deals with assumptions that predict a climatic 
catastrophe. Apart from this, the relationship between the carbon 
dioxide content and the earth’s climate, the removal of secular heat- 
up, and the inexactness of climatic prognoses are reported on. 


31393 Removal of sulfur dioxide in reaction of copper oxide in 
fluidized bed. Barreteau, D., Angelino, H. (CNRS, Toulouse, 
France). Can. J. Chem. Eng.; 56: No. 5, 570-574(Oct 1978). (In 
French and English). 

Reaction between cupric oxide, oxygen, and sulphur dioxide 
has been studied in a fluidized-bed reactor continuously fed with 
solid reactant. The effect of bed temperature, solid flowrate, gas 
flowrate and height at minimum fluidization conditions has been 
investigated. Experimental conversions are between 20 to 60%. 
Orcutt and Davidson's fluidized-bed reactor model slightly modified 
for our particular reactor has been compared with experimental data. 
The assumption of plug flow of gas in the dense phase is good for 
the height of 5 cm, on the contrary, the assumption of perfect mixing 
of gas in the dense phase is better for the deepest bed. 5 figures, 1 
table. 


31394 Test and application of a fluorescence method for the 
detection of hydrogen sulfide in the atmosphere. Jaeschke, W.; 
Claude, H.J. (Frankfurt Univ. (Germany, F.R.). Inst. fuer Meteoro- 
logie und Geophysik). Staub-Reinhalt. Luft; 38: No. 9, 355-358(Sep 
1978). (In German). 

Having developed a new sampling method, a sensitive flu- 
orescence method could be employed for the detection of atmos- 
pheric hydrogen sulfide. The deviation obtained corresponds to that 
detected by the fluorescence analytical method. The quality of the 
complete procedure is demonstrated by test- and comparative mea- 
surements with the 'Molybdenum-blue-sorption’ method and the 
"Methylene-blue-Impinger’ method. The measurement results ob- 
tained for atmospheric hydrogen sulfide concentration are discussed 
in view of the present threshold values. 


31395 Concentration of inorganic and organic air pollutants at a 
traffic intersection in Berlin. Seifert, B.; Ullrich, D. (Bundesgesund- 
heitsamt, Berlin (Germany, F.R.). Inst. fuer Wasser-, Boden- und 
Lufthygiene). Staub-Reinhalt. Luft; 38: No. 9, 359-363(Sep 1978). (In 
German). 

The pollution level at a busy traffic intersection in Berlin has 
been investigated during three periods of four weeks each (Novem- 
ber 1975, July 1976 and November 1976). The average lead concen- 
tration at the site decreased from 3.1 »g/m* in November 1975 to 1.0 
pg/m* in November 1976. In contrast, the concentrations of aroma- 
tic hydrocarbons, which are of particular hygienic interest, increased 
during the same period. As the concentrations of carbon monoxide 
and nitrogen oxides increased at the same time, the higher level of 
aromatic hydrocarbons should be mainly related to a different traffic 
burden. However, the results indicate that part of the increase can be 
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explained by a change in the ratio of the different hydrocarbons 
between each other. 


31396 Dosimeter. Nelms, L.H.; Reiszner, K.D.; West, P.W. (to 
Louisiana State Univ. and Agricultural and Mechanical Coll.). 
German(FRG) Patent 2,736,975/A/. 27 Apr 1978. 17p. (In German). 

The badge-type dosimeter is designed to determine the expo- 
sure of the environment or persons by toxic organic pollutants, e.g. 
vinylchloride. It consists of a frame from a material not being 
affected by the pollutants, an absorbing material like activated char- 
coal in the frame, as well as a porous diaphragm covering the 
clearance in the frame for the absorbing material. This diaphragm of 
dimethylsilicon having got a thickness between 12.7 um and 254 um, 
is dissolving the pollutants. They are passing through the diaphragm 
(permeability) and are finally absorbed by the absorbing material. 
The absorbed amount of pollutant is proportional to the external 
concentration. The average exposure can simply be determined by 
means of gas chromatography. 


31397 Photochemical air pollution in the UK. Penkett, S.A. 
Environ. Pollut. Manage.; 8: No. 1, 8-12(Jan 1978). 

Article summarizes the important chemical reactions involved 
in photochemical pollution, including those of nitorgen dioxide and 
sulphur dioxide, which are emitted mainly from power plants fired 
by coal or oil. The results of measurements of the pollutants in- 
volved are reported, and the effects of photochemical pollution are 
discussed. 


31398 Carcinogenic polycyclic aromatics and metabolites as pos- 
sible components of emissions. Herlan, A. (Karlsruhe Univ. (TH) 
(Germany, F.R.). Engler-Bunte-Institut). Zentralbl. Bakteriol., Para- 
sitenkd., Infektionskr. Hyg., Abt. 1. Orig., Reihe B; 165: No. 2, 174- 
191(1977). (In German). 

In the last five years investigations of environmental samples 
by high resolution-low voltage mass spectrometry succeeded in 
better separations of aromatic compounds than with any other 
method before. In light fuel oil, in dusts from a highway and from 
towns and in the emissions of an oil oven for househoulds at least 
200 to 500 cyclic and polycyclic aromatic types of compounds of 
different molecular formulas were detected. Many of these com- 
pounds contained oxygen and some sulfur. In the present study the 
question of known carcinogens that can be among this abundance of 
types of compounds is discussed. For this purpose the carcinogenic 
polycyclic aromatics with formulas < qpmeaate 
Csub(n)Hsub(2n + z)O, Csub(n)Hsub(2n + z)O2 and 
Csub(n)Hsub(2n+z)S and the metabolites containing oxygen are 
listed according to the characteristic of the mass spectrometric 
method. Comments are made on the methods of analyzing polycy- 
clics. Judged by molecular formulas all samples mentioned can 
include the Csub(n)Hsub(2n+z)- and the Csub(n)Hsub(2n + z)S-car- 
cinogens almost completely. Beyond that in the emissions of the oil 
oven the occurence of all carcinogens containing oxygen is possible. 
Besides these emissions contain aromatics which have the same 
molecular formulas and perhaps the same structures as for metabo- 
lites of carcinogenic polycyclics have been determined up to now. 
Among these, there are probably also epoxides considered as proxi- 
mate metabolites. (orig.) 891 HK. 


31399 Determination of smallest quantities of air pollution, espe- 
cially of fluorine and sulfur compounds. Radczewski, U.E. (Tech- 
nische Hochschule Aachen (Germany, F.R.). Fakultaet fuer Bergbau 
und Huettenwesen). Keram. Z.; 29: No. 12, 669-672(1977). (In 
German). 

This article treats shortly importance and occurence of flu- 
orine instead of (OH) in minerals and raw materials as well as the 
fluorine content of air, rain-water, and plants. It can be chemically 
proved in smallest quantities but the bond type cannot be deter- 
mined. The same applies to sulphur which can be chemically proved 
as Soz or SO; without giving a due to the bond type. This is possible 
with electron microscopy and diffraction on individual crystalline 
particles even if chemical processes fail because of a too small 
quantity. For sample taking a Cascade Impactor which will be 
described was proved to be suitable. Results from aluminium works 
as well as heavy clay and fine ceramic manufactories are given 
whereby also characteristic compounds for certain emitted particles 
were found. 


31400 Trace metal flow in an urban environment. Talavage, J.; 
Triplett, M. (Purdue Univ., Lafayette, IN). pp 1163-1168 of Model- 
ing and simulation. Volume 5. Part 2. Vogt, W.G.; Mickle, M.H. 
(eds.). Pittsburgh, PA; Instrument Society ofA America (1974). 

From 5. conference on modeling and simulation; Pittsburgh, 
PA, USA (24 Apr 1974). 

In order to formulate abatement plans and policy, the con- 
tinuous flow of cadmium in the urban atmosphere was simulated by 
computer. Modifications were based on real-world considerations 
and were implemented as discrete-event statements. The model has 
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proven successful for studying at least two of the cadmium flow 
characteristics. (PCS) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 29434, 31498, 31500 


31401 (DP-MS—78-46) Model evaluation for travel distances 30 
to 140 km. Pendergast, M.M. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1978. Contract EY-76-C- 
09-0001. Sp. (CONF-790101—11). Dep. NTIS, PC A02/MF AOI. 

. | From 4. symposium on turbulence, diffusion and air pollution; 
Reno, NV, USA (15 Jan 1979). 

The assessment of environmental effects from industrial pollu- 
tidn for travel distances over 50 km has been made largely without 
verification of the models used. Recently the Savannah River Labo- 
ratory, in cooperation with the Air Resources Laboratory of 
NOAA, has compiled a data base capable of providing this impor- 
tant verification. The data consists of (1) hourly release rates of Kr 
from 62 m stacks near the center of the Savannah River Plant (SRP), 
Aiken, SC; (2) turbulence quality meteorological data from seven 62 
m towers at SRP and the 335 m WJBF-TV tower at Beech Island, 
SC, located 25 km from the center of the SRP; (3) National Weather 
Service surface and upper air observations including Bush Field 
Airport, Augusta, Ga., about 30 km from the center of SRP; (4) 
hourly estimates of the mixing depth obtained with an acoustic 
sounder located on the SRP; and (5) weekly and 10-hour averaged 
8$Kr air concentrations at 13 sites surrounding the SRP at distances 
ranging between 30 and 143 km. An earlier report has shown that 
annual averaged air concentrations for 1975 agree with observed 
values at the 13 sites within a factor of two (Pendergast, 1977). This 
report presents more detailed results based upon 10-hour averaged 
air concentrations. The models evaluated were variations of the 
stability wind-rose model and a segmented plume model. The mete- 
orological models depend upon several key input variables: (1) 
stability category, (2) o/sub y/ and o/sub z/ curves, (3) wind 
velocity, and (4) mixing depth. Each of these key variables can be 
estimated by a variety of methods averaging processes. Several of 
the more commonly used methods for estimating the four key 
variables were evaluated using calculated and measured *Kr air 
concentrations. Estimates of error were obtained for monthly and 
10-hour sampling times. 


31402 (EPA/520/5—77-004) Radiological environs study at a 
fuel fabrication facility. Lyon, R.J.; Shearin, R.L.; Broadway, J.A. 
(Environmental Protection Agency, Montgomery, "AL (USA). East- 
ern Environmental Radiation Facility). Oct 1978. 110p. Environmen- 
tal Protection Agency, Washington, DC. 

Field studies were conducted to detect environmental con- 
tamination from fuel fabrication plant effluents. The plant chosen for 
study was operated by the General Electric Company, Nuclear Fuel 
Division, at Wilmington, NC. The facility operates continuously 
using the ammonium diuranate (ADU) process to convert 2.0 to 
2.2% enriched UF¢ to UO: fuel. Continuous air samplers at five sites 
measured the concentrations of 7**U and *°°U in air for 36 one-week 
intervals. River water was sampled at nine locations above and 
below the plant discharge point during each of three field surveys. 
The atmospheric concentrations of ***U and 7°*U appeared to vary 
accprding to a log-normal distribution. The annual facility release of 
approximately 2 to 3 mCi uranium to the atmosphere would add 
from 0.01 to 0.2 fCi/m* uranium in the atmospheric environs. An 
indjvidual residing continuously at the nearest residence is predicted 
to'receive a 50-year dose commitment of 0.9 mrem to the lung. The 
approximately 1 Ci/y of uranium liquid effluent released would 
increase the uranium concentration in Northeast Cape Fear estuary 
about 3 kilometers downstream by 0.3 pCi/liter. Although this water 
is not potable and is not used for any potable water supply, ingestion 
of Water containing uranium at this concentration for a year would 
deliver a 3-mrem dose commitment to the bone. 


REGULATIONS 


REFER ALSO TO CITATION(S) 30366, 30633 


31403 Collaborative testing of EPA Method 11. Knoll, J.E.; 
Midgett, M.R. (Environmental Monitoring and Support Lab., Re- 
search Triangle Park, NC). Natl. Bur. Stand. (U.S.), Spec. Publ.; No. 
464, vp.(1977). (CONF-760985—). 

From 8. materials research symposium; Gaithersburg, MD, 
USA (20 Sep 1976). 
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Results show that precision is good and bias is small for 
determining the hydrogen sulfide content in petroleum refinery fuel 
gases and process gases. (PCS 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TO CITATION(S) 31381 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 30261, 31459, 31471 


31404 (CEER—S, pp 103-110) Terrestrial ecology. Oct 1977. 

In Puerto Rico Nuclear Center annual report, July 1, 1975— 
September 30, 1976. 

The main effort of the Terrestrial Ecology Division has been 
redirected to a comprehensive study of the Espiritu Santo Drainage 
Basin located in northeastern Puerto Rico. The general objective are 
to provide baseline ecological data for future environmental assess- 
ment studies at the local and regional levels, and to provide through 
an ecosystem approach data for the development of management 
alternatives for the wise utilization of energy, water, and land 
resources. The interrelationships among climate, vegetation, soils, 
and man, and their combined influence upon the hydrologic cycle 
will be described and evaluated. Environmental management in- 
volves planning and decision making, and both require an adequate 
data base. At present, little is known about the interworkings of a 
complete, integrated system such as a drainage basin. A literature 
survey of the main research areas confirmed that, although many 
individual ecologically oriented studies have been carried out in a 
tropical environment, few if any provide the data base required for 
environmental management. In view of rapidly changing socio- 
economic conditions and natural resources limitations, management 
urgently requires data from these systems: physical (climatological), 
biological, and cultural. This integrated drainage basin study has 
been designed to provide such data. The scope of this program 
covers the hydrologic cycle as it is affected by the interactions of the 
physical, biological, and cultural systems. 


31405 (CONF-781154—2) Preliminary studies of bobcat activity 
patterns. Kitchings, J.T.; Story, J.D. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 17p. Dep. NTIS, PC A02/ 
MF AOl1. 

From 32. conference of the Southeastern Association of Fish 
and Wildlife Agencies; Hot Springs, VA, USA (5 Nov 1978). 

Home range and activity patterns were determined for two 
radio-collared bobcats, one male and one female, in an eastern 
Tennessee hardwood forest. Home range of the male was calculated 
to be approximately 3076 ha while the female utilized 1416 ha. Both 
bobcats’ ranges were larger than previously reported values for the 
southeast. Measurements of both average net distance traveled per 
day showed the male moved a statistically significant greater dis- 
tance than the female. The larger home ranges may be primarily the 
result of relatively low prey populations in the mountainous terrain 
of East Tennessee as compared to upper coastal plains areas where 
most of the previous research on southeastern bobcats has been 
carried out. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 30964 


31406 Evolution of sulfur dioxide tolerance in perennial ryegrass. 
Horsman, D.C.; Roberts, T.M.; Bradshaw, A.D. (Liverpool Univ., 
England). Nature (London); 276: No. 5687, 493-494(30 Nov 1978). 

The combustion of fossil fuels for domestic and industrial 
purposes, coupled with rapid industrial growth over the past 150 
years, has resulted in sulfur dioxide becoming an integral part of the 
environment. Extensive research into the effects of sulfur dioxide on 
vegetation began in the 1920s, but the possibility of evolution of 
tolerance has only recently received attention, in spite of the impli- 
cations of this for the overall effect of SO. in the field. Data is 
presented that provides strong evidence for the evolution of SO. 
tolerance in a perennial ryegrass population from an urban area of 
Merseyside, UK. 


31407 Recultivation at the Altenburg Mine of the Preussische 
Elektrizitaets-AG., Borken. Schroeder, H. (Preussische Elektrizi- 
taets-A.G. (Preussenelektra), Borken (Germany, F.R.). Braunkohlen- 
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bergwerk Altenburg). Braunkohle; 30: No. 4, 91-99(Apr 1978). (In 
German). 

Since 1922 the Altenburg mine of the Preussische Elektrizi- 
taets-AG has provided the Borken brown coal power station with 
fuel. Over the last 53 years that the mine has been worked about 53 
million tons of brown coal have been mined. Of this some 32 million 
tons came from the opencast mines and 21 million tons from the 
underground mines. Up until now 1,491 hectares were used for this 
mining operation. Since 1928 some 659 hectares of agricultural land, 
146 hectares of forest land and 17 hectares for water courses, roads 
and built-up areas have been recultivated. Since the slopes of the 
dumps are very flat, it was necessary to provide comparatively 
extensive high and external dumps. The top soil is only 0.2 to 0.5 m 
thick. The cultivatable loamy soil under the top soil was also cleared 
in order to be able to recultivate the opencast dump areas as far as 
possible for agriculture. The high content of soluble sulphates in 
connection with in unfavourable structural conditions is causing 
great difficulties in the reafforstation of the dump areas. Particular 
problems arise with the recultivation of mine lakes which have to be 
provided due to the given deficit in mass as well as with the 
recultivation of the basalt rock quarries which were used as an 
external tip for one of the brown coal mines. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


SOIL 
REFER ALSO TO CITATION(S) 29464, 31498 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 31402 


31408 Ecological observation of the '*’Cs-contamination in beef 
of animals from the Southern-Bavarian area. Kreuzer, W. (Univ., 
Munich, Germany). Environ. Qual. Saf.; 4: 24-36(1975). 

Certain climatic and edaphic conformations in the Bavarian 
sub-alpine mountains and in the Alps favor above all the develop- 
ment of a land utilization system and farm structures similar to those 
in the northern part of Scandinavia. In 1963/64, the years of the 
highest environmental contamination up to the present, we estaished 
in 600 beef samples from the round or shoulder of male and female 
cattle (mainly Highland cattle) close connections between the '7Cs- 
contamination of green crop and the long lasting yearly precipitation 
quantities, as well as certain relations between the '°? Cs-contamina- 
tion of meat and differences in the feeding and keeping of the 
animals. During summer-seasons (April—October), beef of cattle 
from pastures with heavy rainfall (Alps) was contaminated by '°7Cs 
up to 15 times more than that of confined animals. Hereby the rate of 
187Cs-contamination in the meat of grazing cattle was nearly propor- 
tional to the quantities of precipitation. (auth) 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 28868, 28869, 28872, 28885, 
29016, 29363, 30376, 30391 


31409 Westway: the asphalt bungle. Wells, M. Railw. Age (N. Y.); 
179: No. 7, 37-40(10 Apr 1978). 

The present status of the plans to rebuild New York City’s 
West Side Highway as Westway is examined. The functions and 
design of the proposed new highway are summarized. The Westway 
plan also calls for the creation of parks and residential and commer- 
cial areas on the landfill. The debate on whether to allocate the 
Westway lands to recreational parks or to designate it as a mass 
transit highway continues. Environmental concern for the areas 
surrounding the proposed project is expressed. However, construc- 
tion of the highway would result in 20,000 jobs. Financial and 
political obstacles blocking the actual implementation of the 
Westway construction plans are discussed. (4 photos, 1 table) 


31410 Timber and mining partners in basic industry. Kulosa, E. 
(Federal Timber Purchases Association, Albuquerque, NM). pp 75- 
78 of Mining year book 1978. Denver, CO; Colorado Mining Associ- 
ation (1978). 

From National western mining conference and exhibition; 
Denver, CO, USA (8 Feb 1978). 
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REGULATIONS 


REFER ALSO TO CITATION(S) 30366 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 31381 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 30685, 31384, 31425, 31459, 31581 


31411 (NUREG/CR—0430) SEDONE: a computer code for 
simulating tidal-transient, one-dimensional hydrodynamic conditions 
and three-layer, variable-size sediment concentrations in controlled 
rivers and estuaries. Hetrick, D.M.; Eraslan, A.H.; Patterson, M.R. 
(Oak Ridge National Lab., TN (USA)). 29 Nov 1978. Contract W- 
7405-ENG-26. 285p. (ORNL/NUREG/TM—256). Dep. NTIS, PC 
A13/MF AOl1. 

This report presents the user’s manual of the general-usage 
computer code SEDONE for simulating fast-transient (tidal-tran- 
sient), one-dimensional hydrodynamic and three-layer, variable-size 
sediment concentration conditions in controlled rivers and tidal 
estuaries. The code is particularly designed for application to site- 
specific problems that require accurate predictions of the sedimenta- 
tion phenomena under severely reversing flow conditions. Input data 
to the code includes modified geometry contours of the channel 
cross-sections with corrections for the embayment areas, flow condi- 
tions at the controlled dams, tidal conditions at the ocean ends, 
rainfall conditions in the geographical region, stream flow, drainage 
flow, and ground-water-seepage flow conditions, and the physical 
properties of the sediment size classes that determine the settling and 
resuspension effects which control the sedimentation. The formats of 
the input data are completely generalized. The code also has a user- 
specified option to include only the simulations of sediment concen- 
tration conditions by incorporating previously computed and stored 
results for the surface elevation and flow rate conditions, thereby 
excluding the computations for the solution of the hydrodynamic 
conditions. This option substantially reduces the computational cost 
of repeated simulations. 


31412 (ORNL/CSD/TM—86) Water resources evaluation. 
Downing, D.J.; Westley, G.W.; Pack, D.J. (Oak Ridge National 
Lab., TN (USA)). Apr 1979. Contract W-7405-ENG-26. 39p. Dep. 
NTIS, PC A03/MF AOl1. 

Weekly river flow data is analyzed using the techniques of 
Box and Jenkins. Intervention analysis, first proposed by Box and 
Tiao, is applied where the intervening event is the creation of a dam. 
The idea of intervention analysis is combined with transfer function 
analysis to utilize rainfall data in a unique way and greatly improve 
the predictive ability of the model, as well as giving meaningful 
physical interpretations to the parameters in the model. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 29013, 29173, 29174, 29175, 
29176, 31422 


31413 (CEER—S, pp 57-102) Marine ecology. Oct 1977. 

In Puerto Rico Nuclear Center annual report, July 1, 1975— 
September 30, 1976. 

Studies on marine ecology included marine pollution; distri- 
bution patterns of Pu and Am in the marine waters, sediments, and 
organisms of Bikini Atoll and the influence of physical, chemical, 
and biological factors on their movements through marine biogeo- 
chemical systems; transfer and dispersion of organic pollutants from 
an oil refinery through coastal waters; transfer of particulate pollut- 
ants, including sediments dispersed during construction of offshore 
power plants; and raft culture of the mangrove oysters. (HLW) 


31414 (CONF-771072—9) PIXE analysis of metals in sludge and 

marine sediments in the New York Bight Apex. Harris, W.H.; 

Bauman, S.E.; Williams, E.T.; Finston, H.L.; Bond, A.H. Jr.; Lesser, 

P.M.S. (City Univ. of New York, NY (USA); Brooklyn Coll., NY 

yee 1977. Contract EY-76-S-02-3126. 9p. Dep. NTIS, PC A02/ 
AOl. 


From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 
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PIXE analysis of acid extracts of marine muds from the N.Y. 
Bight apex was performed to obtain metal ratios for determining 
whether the origin was: (a) estuarine outflow, (b) dredge spoil, (c) 
sewage sludge, or (d) acid waste. Consideration of the ratios: Ti/Zn, 
Zn/Mn, and V/Cr, for example, lead to certain conclusions which 
are presented. 


31415 (DEL-SG—11-77) Report on the Atlantic offshore users 
workshop. (Delaware Univ., Newark (USA). Sea Grant College 
Program). Jun 1977. 302p. (CONF-7708104—). Univ. of Delaware, 
Newark, DE 19711 $3.00. 

From Atlantic offshore users workshop; Newark, DE, USA 
(19 May 1977). 

The objective of the workshop was to identify the most 
important oceanographic and engineering problems which, if solved, 
could lead to better commercial use and to better resource manage- 
ment practices. One hundred and five problems are briefly described. 
Priority numbers were assigned to each problem and results are 
tabulated with regard to the following groups of problems; commu- 
nications and instrumentation; dumping; fisheries; oil and gas; pipe- 
lines and cables; power generation; salvage and diving; sand and 
gravel; shipping; and shoreline use. (HLW) 


31416 Monitoring sludge disposal: Mid-Atlantic shelf. Cox, G.V. 
(Raytheon Oceanographic and Environmental Services, Portsmouth, 
RI); Townsend, S.A.; Wickramarante, P. pp 1314-133. of Proceed- 
ings of Civil Engineering in the Oceans/III. Vol. II. New York, NY; 
American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

This study concentrated on the surficial flocculant material 
on the sediments in the area of barged ocean disposal of wastes. The 
72-square mile area was sampled for human artifacts, surficial floc, 
and cadmium and lead in the waters directly above the floc. These 
parameters and the supporting bottom photographs were used to 
determine the extent of sludge deposition and movement in the Mid- 
Atlantic shelf area. Zones of maximum, minimum, and intermediate 
impact were identified for use as sampling locations in subsequent 
long-term monitoring studies of biological impact. This data docu- 
mented natural variations in parameters, and was used to establish 
replicate sampling requirements for future statistical analyses. 


31417 Chemical models for metals in coastal environments. 
Morgan, J.J.; Sibley, T.H. (California Inst. of Technology, Pasade- 
na). pp 1332-1352 of Proceedings of Civil Engineering in the 
Oceans/III. Vol. II. New York, NY; American Society of Civil 
Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

Sewage outfalls in coastal environments can discharge large 
quantities of trace metals in both dissolved and particulate forms. 
There are several potential fates for these metals including deposi- 
tion in sediments, uptake by marine plants and animals, or solubiliza- 
tion and transport out of the immediate area. The eventual distribu- 
tion of metals is strongly influenced by their physical-chemical state. 
This paper considers a series of chemical models which predict the 
eventual distribution. Equilibrium models for sewage and seawater 
are presented for eleven metals (Fe, Zn, Cr, Cu, Pb, Ni, Mn, Cd, Ag, 
Co, and Hg) interacting with ten inorganic ligands (COs, SOs, Cl, F, 
Br, I, POs, NHs, CN, and OH), selected organic ligands (especially 
amino acids) and adsorbents. Oxidation and dilution of sewage in 
seawater markedly alter the speciation of most metals. The effect of 
these processes on the equilibrium speciation of Cr, Cu, and Pb is 
described. It is shown that the expected fate of the metals is 
dependent upon the chemical assumptions in the models. 


31418 Model for trace metals from marine outfalls. Hendricks, 
T.J. (Southern California Coastal Water Research Project, El Se- 
gundo, CA). pp 1353-1356 of Proceedings of Civil Engineering in 
the Oceans/III. Vol. Il. New York, NY; American Society of Civil 
Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

Approximately 1 billion gallons of primary treated 
wastewaters are discharged daily through submarine outfalls into the 
coastal waters off southern California. More than 90 percent of many 
of the trace metals in these discharges are associated with the 
particulate fraction of the effluent. As a result, there are enhanced 
concentrations of trace metals in the sediments around the major 
outfalls. A model of sedimentation in the vicinity of an outfall has 
been developed, and a relationship between the organic material and 
the trace metal concentrations has been added to this model to 
estimate the fates of trace metals discharged in the effluent. A simple 
mass balance calculation for the input of organic and inorganic 
material from both natural and outfall sources is used to calculate the 
percent organic material in the sediments as a function of the 
deposition rates. Field measurements indicate that a linear relation- 
ship exists between the organic content of the sediments and the 
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concentration of trace metals in these sediments. Using this relation- 
ship in the model, it is estimated that about 10 percent of the trace 
metals discharged from the outfall are deposited in the sediments 
within a 16-km band about the outfall, but that about one-half of 
these metals are subsequently mobilized into the water column. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 31413, 31415 


WATER 
REFER ALSO TO CITATION(S) 29464, 31498, 31523 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 31402, 31499 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 29942 


31419 Effects of human influence on thermal conditions in sur- 
face waters. Steinlein, H. (Bayerisches Landesamt fuer Wasserwirts- 
chaft, Muenchen (Germany, F.R.)). Naturwissenschaften; 65: No. 9, 
473-479(Sep 1978). (In German). 

The thermal conditions in surface waters are changed by 
various human influences, including river draining and canalization 
and the construction of power plants, water-purification plants, and 
industrial installations. Quantity and quality of effects are influenced 
by meteorologic and hydraulic boundary conditions and, of course, 
by the human influence itself. A special status is given to thermal 
power plants because of their large amounts of heated effluent. Only 
through analysis of all the different influencing factors can the 
thermal overloading of surface waters be prevented, so the question 
of recycling waste heat will be especially important in the future. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 31411, 31578 


REGULATIONS 


REFER ALSO TO CITATION(S) 30366, 31422 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 29804, 29805, 29806, 29807 


SOCIAL AND ECONOMIC STUDIES 
REFER ALSO TO CITATION(S) 30357, 30365 


31420 (AED-Conf—77-139-010) Energy - environment - econo- 
my. Attempt at a classification of the system and its problems with 
regard to the development of science. Hoecker, K.H. (Stuttgart Univ. 
(TH) (Germany, F.R.). Inst. fuer Kernenergetik und Energiesys- 
teme). (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Kernener- 
getik und Energiesysteme). 1977. 24p. (In German). (CONF- 
770592—5). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Energy policies forum of the Landesregierung; Stutt- 
gart, F.R. Germany (9 May 1977). 

The paper places the controversy over nuclear power in the 
context of large systems and their interaction: Relevance of the 
systems with regard to the living conditions of the expanding world 
population and the behaviour of the public, risk and its importance 
(e.g. the CO? content in the air) as well as the freedom of action 
when it comes to power supply. 


31421 (BF-R—62-530) Sociological studies on the surrounding 
field of perception of the population with regard to technological risks 
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(here: nuclear power plants). Frantzen, D.; Schmid-Joerg, I. (Battelle- 
Institut e.V., Frankfurt am Main (Germany, F.R.)). Mar 1976. 206p. 
(In German). ZAED. 

This study consisted of 950 enquiries and 32 group discussions 
on the topic ‘largescale technological developments’. The fields to be 
studied were selected under the following aspects: 1) varying de- 
grees of actual sensibilization to nuclear power plants in regions with 
similar social infrastructure; 2) cities with a different degree of 
acclimatization to permanent environmental pollution as compared 
to country regions. It was found that the surrounding field of 
perception for technological risks in the case of nuclear power plants 
is structured by the following important influencing factors: 1) the 
information available, modified by information barriers, information 
deficits, and selective reception and passing-on of information; 2) the 
fears based on reality in the field of technologies and environmental 
problems; these fears must be regarded as moderators of the informa- 
tion available; 3) extent and dimensions of environmental awareness, 
i.e. active participation or passive, apathic acceptance of environ- 
mental problems; 4) the factor ‘group pressure’, which is a decisive 
factor in the formation of location-specific patterns of recognition. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 29594, 30367, 30369, 30391, 
31383, 31420 


31422 (LA—7574-MS) Energy development vs water quality in 
the Upper Colorado and Upper Missouri River Basins. Bishop, A.B.; 
Klemetson, S.L.; Torpy, M.F.; McKee, M. (Los Alamos Scientific 
Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 183p. Dep. 
NTIS, PC A09/MF AO1. 

This report examines the relationship between energy devel- 
opment and water quality in Upper Colorado and Upper Missouri 
River Basins. In order to provide a background for problem assss- 
ment, the general physiographic, water resources, and water quality 
setting is described for each of the basins. The locations and types of 
energy resources and present and possible future developments are 
also identified relative to the water resource systems. The water 
quality problems and impacts from energy developments are dis- 
cussed in terms of various pollutants generated by energy extraction 
and processing activities, and the pollution transport mechanisms 
and pathways by which they can enter surface water and ground- 
water. Looking at the problem from another perspective, the report 
discusses the implications for energy development of the water 
quality aspects of legislative requirements and regulations. Many of 
the potential water pollution problems associated with energy devel- 
opment will not be results of direct discharges--for zero waste water 
discharge appears to be the standard for tomorrow, but rather will 
occur through the transport of pollutants from other processes and 
disposal activities. These processes and activities are less obvious 
contributors to water pollution problems, and are therefore less 
likely to be controlled than waste water streams themselves. In 
response to water quality regulations and their ultimate objective to 
eliminate discharge, existing and proposed conversion plants are 
planning for total containment of waste water with no discharge to 
the stream system. The consumptive use of all water withdrawn for 
energy processing as a pollution control measure raises three impor- 
tant issues--each of which represents a potential conflict between 
energy developers’ compliance with the legislation and western 
water law: (1) junior rights and water transfer; (2) the beneficial use 
question; and (3) the reasonable use measure of certain water quality 
practices. 


31423 Environmental restrictions. Repenning, K. pp 87-89 of 
Entwicklung des Energiebedarfs und Moeglichkeiten der Bedarfs- 
deckung. Gruppe 4: Restriktionen. Duesseldorf, Germany, F.R.; 
VDI-Verl. (1977). (In German) 

From Congress on the development of energy demand and 
possibilities of supply; Berlin, Germany, F.R. (5 - 7 Dec 1977). 

This general statement deals with the purpose of extreme 
values concerning environmental hazards, and with difficulties in- 
volved in the application of legal regulations. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 29171, 29172, 29371, 29373, 29574 
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STUDIES 


31424 (ANL—78-90, pp 195-199) Support facilities. Williamson, 
F.S.; Blomquist, J.A.; Fox, C.A. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 

Computer support is centered on the Remote Access Data 
Station (RADS), which is equipped with a 1000 lpm printer, 1000 
cpm reader, and a 300 cps paper tape reader with 500-foot spools. 

e RADS is located in a data preparation room with four 029 key 
punches (two of which interpret), a storage vault for archival 
magnetic tapes, card files, and a 30 cps interactive terminal principal- 
ly used for job inquiry and routing. An adjacent room provides work 
space for users, with a documentation library and a consultant's 
office, plus file storage for programs and their documentations. The 
facility has approximately 2,600 square feet of working laboratory 
space, and includes two fully equipped photographic darkrooms, 
sectioning and autoradiographic facilities, six microscope cubicles, 
and five transmission electron microscopes and one Cambridge 
scanning electron microscope equipped with an x-ray energy disper- 
sive analytical system. Ancillary specimen preparative equipment 
includes vacuum evaporators, freeze-drying and freeze-etching 
equipment, ultramicrotomes, and assorted photographic and light 
microscopic equipment. The extensive physical plant of the animal 
facilities includes provisions for holding all species of laboratory 
animals under controlled conditions of temperature, humidity, and 
lighting. More than forty rooms are available for studies of the 
smaller species. These have a ae capacity of more than 75,000 
mice, or smaller numbers of larger species and those requiring 
special housing arrangements. There are also six dog kennels to 
accommodate approximately 750 dogs housed in runs that consist of 
heated indoor compartments and outdoor exercise areas. 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 29885, 30152, 31405, 31512 


31425 (CONF-7809118—1) Constitutional basis of longevity in 
the cetacea: do the whales and the terrestrial mammals obey the same 
laws. Sacher, G.A. (Argonne National Lab., IL (USA)). 1978. Con- 
tract W-31-109-ENG-38. 16p. Dep. NTIS, PC A02/MF AOl1. 

From Symposium on age determination in odontocete; La 
Jolla, CA, USA (8 Sep 1978). 

The maximum lifespans in captivity for terrestrial mammalian 
species can be estimated by means of a multiple linear regression of 
logarithm of lifespan (L) on the logarithm of adult brain weight (E) 
and body weight (S). This paper describes the application of regres- 
sion formulas based on data from terrestrial mammals to the estima- 
tion of odontocete and mysticete lifespans. The regression formulas 
predict cetacean lifespans that are in accord with the data on 
maximum cetacean lifespans obtained in recent years by objective 
age determination procedures. More remarkable is the correct pre- 
diction by the regression formulas that the odontocete species have 
nearly constant lifespans, almost independent of body weight over a 
300:1 body weight range. This prediction is a consequence of the 
fact, remarkable in itself, that over this body weight range the 
Odontoceti have a brain:body allometric slope of 1/3, as compared 
to a slope of 2/3 for the Mammalia as a whole. 


BIOCHEMISTRY 
REFER ALSO TO CITATION(S) 31445, 31447, 31511, 31513, 31515 


31426 (ANL—78-90, pp 35-48) Molecular anatomy program. 
Anderson, N.G.; Hickman, B.J.; Nance, S.L.; Tollaksen, S.L.; An- 
derson, N.L.; Edwards, J.J. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 

Progress is reported on the following research programs: 
urinary proteins in the rat; sex differences and use as indices of tissue 
damage; methodology for analysis of proteins in erythrocyte lysates; 
two-dimensional electrophoretic mapping of proteins of plasma, 
lymphocytes, and hair follicles using the iso-dalt system; and centri- 
fugal analysis. (HLW) 


31427 (ANL—78-90, pp 69-74) Liposomes as biological carriers. 
Cerny, E.A.; Rahman, Y.E.; Wright, B.J.; Guilmette, R.A. 1977. 
In Division of Biological and Medical Research annual 
report, 1977. 
Studies were conducted on liposome application to metal 
chelation therapy and liposome application to cancer chemotherapy. 
Liposomes were used to deliver EDTA and DTPA to specific target 
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organs where toxic metals were accumulated. The pharmacokinetics 
of a potent iron chelator, desferrioxamine, were studied with regard 
to liposome encapsulation. Studies on the effects of actinomycin D 
on antibody production by spleen cells showed that immunosuppres- 
sion was markedly reduced by liposome encapsulation. (HLW) 


31428 (ANL—78-90, pp 163-183) Biomolecular structure stud- 
ies. Ainsworth, C.F.; Danyluk, S.S.; MacCoss, M.; Schiffer, M.; 
Westholm, F.A.; Panagiotopoulos, N.C.; Ryu, E.K.; Tewari, R. 
1977 

In Division of Biological and Medical Research annual 
report, 1977. 

The research activities in biomolecular structure studies are 
comprised of two major projects; the first deals with the structure 
and function of biological molecules in solution, while the second 
deals with x-ray crystallographic studies of the structure and func- 
tion of immunoglobulin molecules. The highlights of the work in 
these areas during the past year are described. 


31429 Conversion of agricultural by-products to sugars. Progress 
report. Reilly, P.J. Ames, IA; Iowa State Univ. (1978). 110p. (NP— 
23608). 


B-xylosidase was immobilized by various methods to a 
number of different carriers. After efficiencies of coupling and after 
activities and stabilities of the resulting immobilized enzymes were 
measured, alumina and porous silica were chosen as preferred carri- 
ers and conditions for binding B-xylosidase to them were optimized. 
The effects of temperature and pH on the activity of both alumina- 
and silica-bound £-xylosidase were found to be similar to those 
affecting the activity of the soluble form of the enzyme. The effects 
of pH and temperature on stability of B-xylosidase immobilized to 
alumina were determined. While optimum pH for stability and the 
extraordinary effect of temperature on stability were similar to 
results with native B-xylosidase, the immobilized enzyme was appre- 
ciably less stable than the soluble one. The xylanase that previously 
had been partially purified was further purified and found to be a 

lygalacturonase. Another xylanase was purified to the point of 
omogeneity, and its specificity and the effects of temperature and 
pH on its activity were determined. Several other xylanases were 
evan purified and their characteristics partially determined. Xy- 
Obiose, xylotriose, xylotetraose, and an arabinosyl-xylosyl-xylose 
were produced, the first three by both acid and enzyme hydrolysis 
of — all four were purified by charcoal-Celite column chromato- 
graphy. 


31430 (TID—29020) Studies on the proteolytic inactivation and 
the limited proteolysis of the arom pentafunctional enzyme conjugate 
of Neurospora crassa. Vitto, A. (Tennessee Univ., Knoxville (USA)). 
Aug 1978. Contract EY-76-C-05-0033. 15lp. Dep. NTIS, PC A08/ 
MF AOl1. 

Thesis. 

The arom enzyme system of Neurospora crassa is a penta- 
functional enzyme conjugate that catalyzes five consecutive reac- 
tions in the synthesis of the aromatic amino acids. This conjugate is 
formed from two identical polypeptides in each of which reside the 
five enzymes of the arom system. Purified arom was exposed to 
trypsin, chymotrypsin, and a protease preparation from Neurospora 
in the presence and absence of the first substrate, 3-deoxy-D-arabino- 
heptulosonate 7-phosphate. In the absence of this substrate, the 
proteolytic inactivations of all five enzymes follow first-order kinet- 
ics, with the exception of the tryptic and chymotryptic inactivations 
of the third enzyme, dehydroshikimate reductase, which follow a 
biphasic loss of activity. The second, third, and fifth enzymes of the 
arom system have similar stabilities and are all relatively resistant to 
proteolytic inactivation. The first enzyme in the pathway, dehydro- 
quinate synthase, is much more sensitive to proteolysis; however, the 
fourth enzyme, shikimate kinase, is by far the most sensitive. The 
order of enzyme loss remains the same regardless of the protease 
used to inactivate. 


31431 (UR—3490-1524) Isolation, separation, and characteriza- 
tion of epithelial and connective cells from rat palate. Terranova, V.P. 
(Rochester Univ., NY (USA). Dept. of Radiation Biology and 
Biophysics). 1979. Contract EY-76-C-02-3490. 104p. Dep. NTIS, PC 
A06/MF AOl1. 

Epithelial and connective tissue cells were isolated from rat 
palate by sequential collagenase, hyaluronidase and trypsin digestion 
of the extracellular matrix. Differences between the two populations 
were noted with respect to total cell protein, total cell water, proline 
uptake and incorporation, percent collagen synthesized, effects of 
parathyroid hormone, metabolism of D-valine and cell density. Basal 
epithelial cells were subsequently separated from the heterogeneous 
epithelial cell population on shallow linear density gradients by 
velocity centrifugation. The type of collagen synthesized by the 
basal epithelial cells was compared to the type of collagen synthe- 
sized by the connective tissue cells by means of labeled amino acid 
incorporation ratios. Cells isolated from the epithelial and connec- 
tive tissue were compared. From these studies it can be concluded 
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that epithelial and connective tissue cells can be isolated from rat 
palate as viable and distinct populations with respect to the bio- 
chemical parameters examined. Furthermore, subpopulations can be 
separated and biochemically characterized. 


31432 Association of 8-glucosidase with intact cells of thermoac- 
tinomyces. Haegerdal, B.; Harris, H.; Pye, E.K. (Univ. of Pennsylva- 
nia, Philadelphia). Biotechnol. Bioeng.; 21: No. 3, 345-355(Mar 1979). 

The location of the B-glucosidase activity in a whole culture 
broth of the thermophilic organism Thermoactinomyces has been 
studied. Little B-glucosidase activity was found in the culture fil- 
trate, while the culture solids contained the major part of the activity 
of the whole culture broth. The activity does not appear to be 
adsorbed to the culture solids; rather there is evidence that it is an 
intracellular soluble enzyme(s). The pH and temperature optima for 
a crude B-glucosidase preparation were determined to be pH 6.5 and 
50 to 55°C. Enzyme activity studies indicate that the same enzyme(s) 
accounts for the B-glucosidase and the cellobiase activities. The 
validity of using the filter paper activity of culture filtrates from 
Thermoactinomyces to predict the total saccharification of cellulosic 
materials to glucose is discussed. 


31433 Cellular interactions uncouple 8-adrenergic receptors from 
adenylate cyclase. Ciment, G.; De Vellis, J. (Univ. of California, Los 
Angeles). Science; 202: No. 4369, 765-768(Nov 1978). 

C6 glioma cells and B104 neuroblastoma cells both possess 
adenylate cyclase activity, but only C6 cells have B-adrenergic s. 
However, when cocultured with B104 cells, C6 cells show a marked 
decrease in their ability to accumulate adenosine 3’,5'-monophos- 
phate upon stimulation with 8 receptor agonists. Since both B 
receptors and cholera toxin-stimulated adenylate cyclase activities 
are present in C6/B104 cocultures, we conclude that the 8 receptor/ 
adenylate cylase transduction mechanism in cocultured C6 cells in 
uncoupled. 


31434 Diverse applications of affi...' labels. Hartman, F.C. 
(Oak Ridge National Lab., TN). Bioscience; 28: No. 4, 270-275(Apr 
1978). 


Correlation of protein structure with function continues to be 
a central theme in modern biological research. This task is especially 
intriguing and challenging in that, despite structural similarities, 
proteins serve in a multitude of exceedingly diverse physiological 
functions, including catalysis, immune responses, transport, muscle 
contraction, vision, and regulation. Fortunately for the investigator, 
these processes share a common denominator: The role of the 
protein is dependent upon recognition and binding of a specific 
ligand. Thus, an understanding of protein function is intimately 
related to characterization of ligand binding sites irrespective of 
whether the binding site is the active site or allosteric site of an 
enzyme, the antigen combining site of an antibody, the inducer site 
of a repressor, the hormone site of a receptor, etc. Of the various 
types of proteins studied, enzymes have yielded the most information 
about binding sites; thus, a general consideration of binding sites will 
necessarily emphasize active sites of enzymes. This should not be 
considered restrictive, since many of the principles and methods that 
have emerged from investigations on enzymes apply to ligand bind- 
ing sites in general. In this article, the term active site is used to 
include collectively those amino acid residues essential to either 
catalysis or substrate binding and other residues in immediate prox- 
imity to the binding domain for substrate. Noncatalytic, ligand 
binding sites can be defined similarly, except catalytic groups are 
absent. The unique advantages of affinity labels are inherent specific- 
ity for the ligand binding site and versatility of application. An 
indication of the versatility is provided by the realization that affinity 
labeling has origins in biochemistry, immunology, and pharmacol- 
ogy. 


31435 New substrate for formylkynurenine formamidase: N’, N/ 
sup a/-diformylkynurenine, Jacobson, K.B. (Oak Ridge National 
Lab., TN). Arch. Biochem. Biophys.; 186: No. 1, 84-88(Feb 1978). 

Commercially available N’-formyl-L-kynurenine has been in- 
correctly identified. Evidence is presented to demonstrate that the 
identity of this substance is N’,N/sup a/-diformyl-L-kynurenine. 
The diformylkynurenine reacts readily with formylkynurenine for- 
mamidase, but the product does not serve as substrate for kynurenin- 
ase. The assay of the formamidase, therefore, can be done in the 
presence of, and without interference by, kynureninase with difor- 
mylkynurenine as substrate. 


31436 Sequences and efficiencies of proposed mRNA terminators. 
McMahon, J.E.; Tinoco, I. Jr. (Univ. of California, Berkeley). 
Nature (London); 271: No. 5642, 275-277(19 Jan 1978). 

The base sequences at the 3’ end of the different messenger 
RNA molecules show a pattern of a GC-rich region followed by five 
to eight Us. Gilbert's hypothesis that the stability of the template 
duplex DNA (or of the mRNA—DNA hybrid, or both) determines 
termination of transcription, implies that the DNA termination se- 
quences, and thus the mRNA sequences at the 3’ end, are not unique. 
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Rather, the DNA sequence of the template presumably expresses a 
certain structural stability, and this pattern of stabilities is responsible 
for the termination of transcription. Using these ideas five (but only 
five) sequences in PHI X174 DNA have been found which have a 
common pattern of stabilities with previous terminator sequences. 
These sequences are proposed to be responsible for termination of 
transcription in PHI X174. Three of the five sequences have five or 
six As following a GC region instead of the Ts present in known 
terminators. The length of mRNAs predicted on this basis are in 
excellent agreement with published observations; however, sequence 
determination of the messengers will be necessary to test the propos- 
al rigorously. 


31437 Crystallographic characterization of a principal non-toxic 
lectin from seeds of Ricinus communis. Wei, C.H.; Koh, C. (Oak 
Ridge National Lab., TN). J. Mol. Biol.; 123: 707-711(1978). 

Large hexagonal crystals of ricinus lectin, present as a major 
component in the seeds of Ricinus communis, have been obtained at 
4°C in the presence of polyethylene glycol 6000 by vapor diffusion 
against media containing acetic acid. The crystals are of space group 
P622, with hexagonal unit cell paramters a = b = 166 A andc = 
341A. The asymmetric unit contains two molecules of molecular 
weight 125,000. The crystals are extremely unstable, both to envi- 
ronmental changes and to x-irradiation, and have a solvent content 
of approximately 55% by volume. 


31438 Genetics and physiological expression of B-hydroxy acid 
dehydrogenase in Drosophila. Tobler, J.E.; Grell, E.H. (Oak Ridge 
National Lab., TN). Biochem. Genet.; 16: No. 3/4, 333-342(1978). 

A mutant Had/sup nl/ was induced in Drosophila a. 
ter and found to be deficient in B-hydroxy acid dehydrogenase. This 
mutation was utilized to study the genetics and physiological expres- 
sion of Had* . Had* was mapped to the x chromosome at 54.4 and 
seems to be the structural gene for the enzyme. Enzyme activity in 
male and female flies indicates that the gene shows both dosage 
compensation independent from dose effect and differential activity 
during ontogeny. Electrophoretic mobility data indicate that the 
enzyme is a dimer which forms by random association of subunits. 
The fact that the mutant shows no detrimental effect implies that the 
enzyme is dispensable, at least under laboratory conditions. The 
biological and technical implications of this gene-enzyme system are 
discussed. 


31439 Preparation of mutants of Trichoderma reesei with en- 
hanced cellulase production. Montenecourt, B.S.; Eveleigh, D.E. 
(Rutgers—the State Univ., New Brunswick, NJ). Appl. Environ. 
Microbiol.; 34: No. 6, 777-782(Dec 1977). 

The development of an agar plate screening technique has 
allowed the isolation of a range of mutants of Trichoderma reesei 
capable of synthesizing cellulase under conditions of high catabolite 
repression. The properties of one of these mutants (NG-14) is de- 
scribed to illustrate the use of this technique. NG-14 produced five 
times the filter paper-degrading activity per ml of culture medium 
and twice the specific activity per mg of excreted protein in sub- 
merged culture when compared with the best existing mutant, 
QM9414. NG-14 also showed enhanced endo-f8-glucanase and B- 
glucosidase production. Although these mutants were isolated as 
cellulase producers in the presence of 5% glycerol on agar plates, in 
similar liquid medium, NG-14 exhibits pd partial derepression of 
the cellulase complex. Since the proportions of filter paper activity, 
endo-8-glucanase, and cellobiase were not the same in mutants NG- 
14 and QM9414, and the yields of each enzyme under conditions 
repressive for cellulase synthesis were different, differential control 
of each enzyme of the cellulase complex is implied. These initial 
results suggest that the selective technique for isolating hyper- 
cellulase-producing mutants of Trichoderma will be of considerable 
use in the development of commercially useful cellulolytic stains. 


31440 Inappropriate erythropoietin secretion in polycythemia 
vera. Chikkappa, G. (Brookhaven National Lab., Upton, NY); Bur- 
lington, H.; Chanana, A.D.; Chandra, P.; Cronkite, E.P.; Reincke, 
U.; Zanjani, E. Am. J. Hematol.; 3: 165-170(1977). 

A patient with classical polycythemia vera (PV) was found to 
have an inappropriately elevated serum erythropoietin (Ep) level. 
Investigations did not reveal any lesion or blood abnormality known 
to be associated with excessive Ep production and erythrocytosis. 
Sudden withdrawal of blood to reduce the Hb and Hct from 18.5 
gm% and 56% to 13.6 gm% and 41.5%, respectively, resulted in an 
increment of serum Ep to abnormal level. With iron treatment there 
was a brisk return of Hb and Hct to prebleeding levels which was 
associated with reduction in the serum Ep. The inverse relationship 
between the EP and Hb or Het is inconsistent with the presence of 
excessive Ep-producing lesion. These results suggested that the 
threshold for Ep secretion from normal Ep-secreting tissue to Hb 
and Het levels is set at an abnormal level. This patient's marrow cells 
when cultured in vitro in the absence of Ep, unlike other PV 
patients’ (except one) marrow cells, did not grow erythroid colonies. 
In the presence of Ep, however, the colonies comparable to those 
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formed from normal marrow cultures were obtained. These results 
suggested that his marrow erythropoietic cells were neither Ep 
independent nor Ep-hyperresponsive, as has been suggested by some 
investigators for erythropoiesis in PV. This patient presents phenom- 
ena that hitherto have not been reported. 


31441 Conversion of agricultural by-products to sugars. Progress 
report. Reilly, P.J. Ames, IA; Iowa State Univ. (1977). 53p. (NP— 
23624). Engineering Research Inst., lowa State Univ., Ames, IA. 
Experimental results are reported on research to find a better 
way to hydrolyze xylans, a major hemicellulose component of many 
agricultural residues and hardwoods, and to more completely eluci- 
date the identities and properties of the members of the xylanase 
family. In previous work Rastedinee from Aspergillus niger was 
urified by a multi-step procedure. A simplified two-step procedure 
is reported that achieves roughly 25-fold purification in 25% yield 
and eliminates virtually all the B-glucosidase, a major interferring 
enzyme. A larger scale method for the gel permeation chromato- 
graphy of crude xylanase mixtures was initiated and more informa- 
tion was gathered from cation and anion exchange column separa- 
tions. One of the constituent xylanases was partially purified and its 
specificity partially determined. The effect of different carbohy- 
drates on the kinetics and stoichiometry of assays for xylanases was 
studied. Methods were developed for the preparation of model 
substrates. 


31442 Control of cell shape by adenosine 3’:5’-phosphate in Chi- 
nese hamster ovary cells: studies of cyclic nucleotide analogue action, 
protein kinase activation, and microtubule organization. Hsie, A.W.; 
O'Neill, J.P.; Li, A.P.; Borman, L.S.; Schroeder, C.H.; Kawashima, 
K. (Oak Ridge National Lab., TN). pp 181-191 of Cancer biology. 
IV. Advances in pathobiology, No. 6. Borek, C. (ed.). New York, 
NY; Stratton Intercontinental Medical Book Corp. (1977). 

Treatment of CHO cells with analogues of cAMP causes a 
morphologic conversion, attended by reappearance of several 
normal characteristics of cultured cells, which involves the polymer- 
ization and reorientation of microtubules. Unsubstituted cAMP is 
ineffective due to its rapid degradation by the cellular phosphodies- 
terase. One effect of the treatment with cAMP analogues is the 
intracellular activation of cAMP-dependent protein kinase(s). The 
cellular components which serve as substrates for phosphorylation 
are not known at present. There appear to be two mechanisms by 
which cAMP analogues act. Those such as dibutyryl cAMP and N®- 
monobutyryl cAMP cause a net increase in the intracellular level of 
cAMP, presumably through inhibition of cAMP phosphodiesterase. 
The increased level of cAMP activates the protein kinase. Other 
analogues, such as 8-bromo cAMP and 8-benzylthio cAMP, do not 
cause an increase in intracellular cAMP but instead appear to 
activate the protein kinase directly. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 31462 


31443 (UR—3490-1472) Structural and energetic considerations 
of wave propagation in DNA. Sobell, H.M.; Lozansky, E.D.; Lessen, 
M. (Rochester Univ., NY (USA). Dept. of Radiation Biology and 
Biophysics; Rochester Univ., NY (USA). Dept. of Chemistry; Roch- 
ester Univ., NY (USA). Dept. of Physics and Astronomy; Rochester 
Univ., NY (USA). Dept. of Mechanical and Aerospace Sciences). 
Jun 1978. Contract EY-76-C-02-3490. 28p. (CONF-780694—2). Dep. 
NTIS, PC A03/MF AO1. 

From Symposium of quantitative biology; Cold Spring 
Harbor, NY, USA (1 Jun 1978). 

An important dynamic aspect of DNA in solution is the 
presence of coupled motions in its structure that involve bending, 
stretching, unwinding, and shearing components. It is postulated that 
these motions arise from wave propagation in the polymer, excited 
through impulses generated by the random and continuous bombard- 
ment of DNA by solvent molecules along its length. This gives rise 
to travelling structural distortions in DNA that result in DNA 
breathing and in drug intercalation. These distortions can be thought 
of as premelting conformational changes in DNA, and, in this 
respect, could have important implications in understanding the 
structure of DNA active in RNA transcription, DNA replication, 
and genetic recombination. The nature of these distortions is further 
documented and their relationship to DNA breathing and to drug 
intercalation is discussed.A key intermediate in these processes is the 
multiply kinked structure, 8 kinked DNA. This structure has both B 
and A characteristics, and it is postulated that this structure is a 
conformational intermediated in the B — A polymorphic transition. 
In addition, a class of intercalators known as the bis functional 
intercalators, molecules that have two intercalative chromophores 
separated by about 10.2 A is discussed. These bifunctional intercala- 
tors appear to bind DNA in a neighbor exclusion mode, and could, 
therefore, be probes to detect the migratory B kinked DNA struc- 
ture that has been postulated. The nature of the excitation force due 
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to Brownian motion of solvent molecules that gives rise to wave 
motion in DNA is examined. This force is temperature dependent 
and one would therefore expect the average energy density along 
the DNA molecule to reflect this. As one raises the temperature of 
DNA in solution, additional localized regions of DNA premelting 
could arise. Events such as these could have important implications 
in understanding the mechanism of DNA melting. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 31431, 31479, 31505, 31517 


31444 (CONF-781115—2) Meiotic nondisjunction in the mouse: 
methodology for genetic testing and comparison with other methods. 
Russell, L.B. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 32p. Dep. NTIS, PC A03/MF AOl1. 

From Workshop on systems to detect induction of aneuploidy 
by environmental mutogens; Savannah, GA, USA (5 Nov 1978). 

The following topics are discussed: genetic method for de- 
tecting sex-chromosome nondisjunction; events that can produce 
nondisjunction in mammals; biological parameters that may maxi- 
mize induced meiotic ND; comparison with other measures of 
germline chromosomal damage in mammals; comparison with other 
methods for detecting meiotic nondisjunction in mammals; and appli- 
cation of the genetic method for detecting nondisjunction. (HLW) 


31445 Parallel decrease of erythrocyte membrane deformability 
and spectrin solubility at low pH. Smith, B.D.; La Celle, P.L. (Univ. 
of Rochester School of Medicine and Dentistry, NY). Blood; 53: No. 
1, 15-18(Jan 1979). 

Reduction of pH over the range 6.0—4.5 results in a decrease 
of erythrocyte deformability in parallel with the induced progressive 
sphericity of cells. At low deformation rates employed, increase of 
hemoglobin viscosity was not significant. A decrease of membrane 
elasticity was detected in cells when sphering, the major determinant 
of cellular deformability, was prevented at pH 5.0 by hyperosmotic 
medium. The pronounced change of deformability and the reduced 
elasticity occurred at calculated intracellular pH values at which 
solubility in vitro of extracted erythrocyte spectrin is also markedly 
reduced. The parallel decrease of deformability and spectrin solubil- 
ity supports the hypothesis that spectrin aggregation may contribute 
to regulation of erythrocyte deformability through effects on shape 
and membrane elastic characteristics. 


31446 (LA-UR—78-1994) Laser flow cytophotometric light scat- 
ter and fluorescence time-of-flight sizing of mammalian cells. Leary, 
J.F.; Todd, P.; Wood, J.C.S.; Jett, J.H. (Los Alamos Scientific Lab., 
NM (USA)). 1978. Contract W-7405-ENG-36. 26p. (CONF- 
780488—8). Dep. NTIS, PC A03/MF AO1. 

From 6. conference on automated cytology; Elmau, F.R. 
Germany (23 Apr 1978). 

In laser flow cytophotometry, an increasingly popular tech- 
nique of analytical cytology, quantitative measurements of interest 
include cell and nuclear diameters. Electronic circuitry for a new 
method of time-of-flight cell sizing was developed which measures 
the time that signal pulses from either fluorescence or light scatter 
sensors exceed a preset constant fraction of the peak signal amplitude 
(pulse width) or the time that it takes a signal to rise between 
constant fractions of the peak signal amplitude on the rising side of 
the pulse (pulse rise-time). These pulse width or pulse rise-time 
measurements were related to cell or nuclear diameters and were 
used in combination to determine nuclear size to cell size ratios. This 
new type of time-of-flight sizing was found to be independent of 
fluorescent or light-absorbing stain intensity, linearly related to cell 
or nuclear diameter, and capable of resolving diameter differences of 
less than 0.5 xm. 


31447 (RLO—2225-T19-51) Studies on the control of cell wall 
extension. Three year progress report, July 1, 1975—August 31, 1978. 
Cleland, R.E. (Washington Univ., Seattle (USA). Dept. of Botany). 
1978. Contract EY-76-S-06-2225-019. 14p. Dep. NTIS, PC A02/MF 
AOl. 


Progress is reported on the following studies: effects of auxin 
and fusicoccin on membrane potential; effects of fusicoccin on 
ATPase fractions of the oat coleoptile; role of protons in auxin- 
induced growth of tissues; light-induced expansion of bean leaf cells; 
extension of cell walls of the alga Valonia ventricosa in response to 
acid; and control of the rate of cell enlargement by cellular factors 
other than wall-loosening factor. (HLW) 


31448 Quantitative assessment of ultrastructural changes in pri- 
mary roots of corn (Zea mays L.) after geotropic stimulation. II. 
Curving and noncurving zones of the root proper. Shen-Miller, J.; 
McNitt, R.E. (Argonne National Lab., IL). Plant Physiol.; No. 61, 
649-653(1978). 
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In outer cortical cells of corn (Zea mays L.) roots we made 
ultrastructural comparisons between the geotropically responding 
(661 nm irradiated) and nonresponding (dark control) roots in both 
the curving and noncurving regions of the root. In the control 
treatment, Golgi apparatus (dictyosomes) and mitochondria exhibit- 
ed centrifugal distribution (taking the stele as the center) in both 
regions of the roots (the organelles localized in the lower tissues). In 
the geotropically responding roots, the distribution patterns were the 
same as those of the controls. However, in the zone of curvature the 
dictyosomes) but not the mitochondria) were randomly distributed 
in the cells of the upper tissues. This change in pattern of dictyosome 
distribution could be related to the change in cell elongation of 
upper cells. 


31449 Environment in which lymphocytes differentiate influences 
their ability to cooperate in vivo. Marusic, M. (Univ. of Tennessee, 
Oak = Experientia; 34: 806-807(1978). 

Whether or not parental B lymphocytes cooperate with Fl T 
lymphocytes depends upon the environment in which parental bone 
marrow cells differentiate. Only those parental B lymphocytes that 
have differentiated in the F1 environment are able to cooperate with 
F1 T lymphocytes. 


31450 Possible role for nonrandom chromosomal changes in 
human hematologic malignancies. Rowley, J.D. (Univ. of Chicago, 
IL). Chromosomes Today; 6: 345-355(1977). 

The fact that nonrandom chromosome changes are found in 
malignant cells suggest that these changes provide the cells with a 
proliferative advantage over those with a normal karyotype. The 
nature of the chromosome changes has been most clearly defined for 
the myelogenous leukemias, both acute and chronic, and for minin- 
gioma; supporting data are accumulating, however, for the lympho- 
proliferative disorders and for other solid tumors as well. Since the 
nonrandom changes occur in different chromosomes, it seems rea- 
sonable to assume that several gene loci are involved, and that 
alteration of any one of these loci is sufficient to provide the mutant 
cells with a proliferative advantage. These cells are not necessarily 
malignant; furthrmore, they may not be the predominant clone. 
Other evidence supports the notion that the mutant cells arise from a 
single cell and therefore have a clonal origin. 


TRACER TECHNIQUES 


31451 Increased amounts of hybrid (heavy/heavy) DNA in 
Bloom's syndrome fibroblasts. Waters, R. (Oak Ridge National Lab., 
TN); Regan, J.D.; German, J. Biochem. Biophys. Res. Commun.; 83: 
No. 2, 536-541(28 Jul 1978). 

The nuclear DNA of fibroblasts from patients suffering with 
Bloom's syndrome, density labeled for less than one round of DNA 
replication to give heavy/light molecules, was examined for sponta- 
neous amounts of heavy/heavy DNA (hybrid DNA). When com- 
pared to normal fibroblasts the Bloom's syndrome cells exhibited a 
sixfold increase in such DNA. 


GENETICS 


REFER ALSO TO CITATION(S) 31438, 31439, 31444, 31450, 
31487, 31488, 31489, 31504, 31511, 31515 


31452 (ANL—78-90, pp 101-118) Genetic toxicology. Brown, 
M.S.; Darby, D.M.; Frystak, B.H. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 

Progress is reported on the following research projects: muta- 
tional synergism of energy-related pollutants; synchronized DNA 
lesions; regularity of DNA replication in Escherchia coli; biochemi- 
cal studies of DNA repair in mouse myeloma cells; genetic effects of 
DNA lesions induced by solar ultraviolet radiation and by visible 
light; filamentation of rapidly growing E. coli in the presence of 
casein hydrolysate; and genetic and cytogenetic effects of *°°Pu 
alpha particles, fission neutrons, and ®°Co gamma rays in male B6 
CF1 mice. (HLW) 


METABOLISM 


31453 (CONF-790112—2) Energy metabolism and thermoregula- 
tion in old age. Sacher, G.A. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 25p. Dep. NTIS, PC A02/MF 
AOl. 

From ASHRAE symposium on air infiltration; Philadelphia, 
PA, USA (Jan 1979). 

Over their life spans, mice and men alike show a 15 to 30% 
decrease in their minimum, or resting, levels of energy metabolism, 
and a 50 to 70% decrease in the metabolism of activity. This, 
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together with age-decrements in the capacity to regulate heat loss, 
makes the old person more susceptible to hypothermia that the 
young. Two independent relations of length of life to metabolic rate 
have been found in mice. First, as average metabolic rate increases, 
survival time decreases, and second, as the fraction of metabolic 
energy available for activity increases, survival time increases. The 
second term is the important one, for it is the first experimental 
support for the efforts to maintain human health and vigor, and to 
extend life, by means of regimes of exercise and activity. If mice are 
good models for men in these respects, rapid progress in understand- 
ing is possible. 


31454 (COO—2792-8) Molecular mechanisms of the epithelial 
transport of toxic metal ions, particularly mercury, cadmium, lead, 
arsenic, zinc, and copper. Comprehensive progress report, October 1, 
1975—December 31, 1978. Wasserman, R.H. (Cornell Univ., Ithaca, 
NY (USA)). Oct 1978. Contract EY-76-S-02-2792. 652p. Dep. NTIS, 
PC A99/MF AOl1. 

Investigations were undertaken to elucidate the mode of 
transepithelial transport of potentially toxic metal ions across the 
gastrointestinal tract, with primary attention given to cadmium, zinc, 
and arsenic. In addition, the toxic effects of cadmium on the metabo- 
lism of vitamin D and calcium have been investigated in some detail. 
Several approaches have been taken, including studies on the local- 
ization of heavy metals in the intestinal mucosa, the effects of 
cadmium on various parameters of calcium metabolism, the modes of 
intestinal absorption of cadmium, arsenate, and zinc, and the interac- 
tions of heavy metals with each other and with calcium, phosphorus, 
and vitamin D. Details of these experiments are attached in the 
Comprehensive Progress Report. 


31455 eT desensitization of human basophils. So- 
botka, A.K.; Dembo, M.; Goldstein, B.; Lichtenstein, L.M. ~ 
Hopkins Univ. School vr Medicine, Baltimore, Maryland). J. Im- 
munol.; 122: No. 2, 511-517(Feb 1979). 

Previous studies with isolated cell systems have shown desen- 
sitization (i.e., the induction of immunologic unresponsiveness after 
exposure to a stimulus under suboptimal conditions) to be antigeni- 
cally nonspecific. Using pollen antigens and a bivalent penicillin 
antigen, [BPO]2, we found that, under conditions of passive sensitiza- 
tion, antigen-specific basophil desensitization occurred. Nonspecific 
desensitization always occurs with anti-IgE, and basophils of most 
atopic donors show nonspecific desensitization to antigens. Atopic 
donors were found, however, whose cells could be desensitized to 
one antigen while responding to noncross-reacting antigens and anti- 
IgE. Kinetic studies of desensitization revealed no differences be- 
tween cells undergoing specific vs nonspecific desensitization. In the 
[BPO], system, removal of the antigen from the basophils by wash- 
ing or by hapten ([BPO],) competition did not reverse the specific 
desensitization to [BPO]:; passive replacement of specific IgE anti- 
body did restore the response. 


31456 Histamine release due to bivalent penicilloyl haptens: the 
relation of activation and desensitization of basophils to dynamic 
aspects of ligand binding to cell surface antibody. Dembo, M.; Gold- 
stein, B.; Sobotka, A.K.; Lichtenstein, L.M. (Los Alamos Scientific 
Lab., New Mexico). J. Immunol.; 122: No. 2, 518-528(Feb 1979). 

We study the time-dependent aspects of activation and desen- 
sitization of passively sensitized human basophils by a bivalent 
penicilloyl hapten, [BPO], in the presence or absence of a monova- 
lent penicilloyl hapten, [BPO],. Data presented in this and the 
preceeding paper are found to be consistent with a simple kinetic 
model of the binding and cross-linking reaction between [BPOh, 
[BPO}:, and cell surface IgE. It is shown that the rapid perturbation 
of cross-linked IgE by simple dilution or washing of cells or by 
addition of excess [BPO]; causes re-equilibration of the rate of 
histamine release within a matter of seconds. This demonstrates that 
no stable antigen-independent activated state of basophils exists and 
that cross-linked antibody is necessary throughout the entire time 
course of histamine release. In addition, we show that desensitization 
requires the continuing presence of cross-linked antibody on the cell 
surface and that the rate of desensitization is a monotone increasing 
function of the number of cross-linked IgE molecules per cell. The 
rate of desensitization also appears to be a saturable function of the 
number of cross-linked IgE antibodies. 


MEDICINE 
REFER ALSO TO CITATION(S) 31353 


31457 (ANL—78-90, pp 19-33) Development of new technology 
for the use of stable isotopic tracers in the study of human health and 
disease. Hacyey, D.L.; Klein, P.D.; Szczepanik, P.A ; Niu, W.; 
Stellaard, F.; Tserng, K.Y. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 
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This program has five major aspects: first, the development of 
analytical instrumentation of requisite sensitivity, stability, and sim- 
plicity to conduct stable isotope measurements in a routine manner; 
second, the development of appropriately labeled compounds for 
metabolic investigations, initially through custom syntheses but 
eventually through commercial sources; third, development of ana- 
lytical methodology to isolate, purify, and determine the isotopic 
content of specific organic compounds reflecting metabolic process- 
es or disease states; fourth, collaborative development of clinical 
applications and testing on a routine basis, through a network of 
clinical centers around the country; and finally, the collection and 
dissemination of stable isotope information on an international scale 
through survey publications and conferences. 


31458 (CEER—5, pp 33-38) Nuclear medicine. Oct 1977. 

In Puerto Rico Nuclear Center annual report, July 1, 1975— 
September 30, 1976. 

The Nuclear Medicine Division conducts clinical research in 
nuclear medicine and offers — in the medical applications of 
radioisotopes for physicians and technicians principally from Puerto 
Rico (USA) and Latin America. Diagnostic and therapeutic services 
are offered for patients from University Hospital in order to ensure 
an adequate patient load for research and training. The Medical 
Physics Section is concerned mainly with the solution of physical 
problems and the development of new techniques associated with 
the medical applications of ionizing radiations. It provides the phys- 
ics support necessary for efficient functioning of the Radiation 
Oncology Division, including staff training, and also offers limited 
technical assistance to the Nuclear Medicine Division. 


31459 (CEER—S, pp 39-56) Human ecology. Oct 1977. 

In Puerto Rico Nuclear Center annual report, July 1, 1975— 
September 30, 1976. 

The Division of Human Ecology conducts research related to 
the impact on man’s health of energy production and y= 
ecological alterations, in the tropics. The program also includes 
work on the tropical disease schistosomiasis, supported by outside 
agencies. The juxtaposition of nuclear technology and tropical dis- 
eases affords a unique opportunity to apply advanced methodologies 
to classical endemic diseases which have been difficult to control 
with traditional techniques. At the same time, the rapid industrializa- 
tion of Puerto Rico and several Latin American and Caribbean 
nations makes it necessary to find ways of minimizing the health 
impact of expanding energy production in the tropical environment. 
Utilization of such advanced technology in the tropical Americas 
requires training of scientists and students as methods are developed; 
therefore, the Division maintains its emphasis on local and interna- 
tional education and training in the Caribbean and Latin America. 


31460 (LBL—8257, pp 7-25) Role of airborne bacteria transmis- 
sion. Solberg, C.O. 31 Oct 1978. 

From Conference on hospital ventilation standards and 
energy conservation; Minneapolis, MN, USA (21 Feb 1978). 


In developing hospital ventilation standards to conserve 
energy in the air conditioning and heating system, the problem of 
airborne bacteria transmission becomes important. Within the hospi- 
tal, there are three areas where the importance of airborne infection 
has been studied: the surgical operating room; the ward areas; and 
the patient isolation room. Problems with these three areas are 
discussed with emphasis on spread of staphylococci. 


31461 (LBL—8257, pp 27-42) Effect of ventilation on the trans- 
fer of airborne bacteria. Hambraeus, A.M. 31 Oct 1978. 

From Conference on hospital ventilation standards and 
energy conservation; Minneapolis, MN, USA (21 Feb 1978). 


Effects of air ventilation systems on hospital air quality and 
contamination were studied. The conditions that ventilation does 
affect are airborne transfer of bacteria and the level of airborne 
contamination. Whether or not ventilation affects infection rates 
depends on the relative importance of the airborne route of transfer 
to other routes in a given situation. In two units studied the ventila- 
tion was, in most cases, kept at a level required for reasons other 
than prevention of infection such as odor, temperture, and anesthetic 
gas toxicity. Yet, its effectiveness from a bacteriological point of 
view was far from utilized. At least one route of transfer was more 
important than airborne and far more difficult to control. There is a 
need to assess the level of air contamination which will reduce 
transfer of infection by the airborne route to below that due to other 
routes. 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 31039 


31462 (UR—3490-1495) Quantitation of mRNAs for a,-acid gly- 
coprotein and for serum albumin ib livers of normal, stressed, fasted, 
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and refed rats. Harris, L.J. (Rochester Univ., NY (USA)). 1978. 
Contract EY-76-C-02-3490. 208p. Dep. NTIS, PC A10/MF AO1. 

Thesis. Portions of document are illegible. 

A new procedure for determining the relative levels of a 
specific mRNA species was developed and applied to mRNA for rat 
serum albumin (RSA) and a;-AGP) in rat liver. The method is a 
radioimmunoassay ('**In or '1I) for the completed protein, but 
which also detects antigenic determinants in nascent polypeptide 
chains on plysomes synthesizing the specific protein. Results show 
that 24 hs after stressing the rat by turpentine injection the total 
number of polysomes per mg DNA has increased by 20 to 25%; 
however, the number of RSA synthesizing polysomes per mg DNA 
has decreased slightly. In rats fasted for 6 days, the number of RSA 
synthesizing polysomes per mg polysomal RNA is only slightly 
below normal, but the total number of RSA synthesizing polysomes 
per mg DNA has decreased by 40%. Again, it is seen that RSA 
mRNA levels do not decrease as sharply as the rate of RSA 
synthesis. Twelve hours after refeeding the rats, the number of RSA 
synthesizing polysomes begins to increase, reaching a peak two to 
three times normal levels 24 to 48 hours after commencement of 
refeeding. During the first 24 hs after turpentine injection, there is a 
linear increase in the number of a:-AGP synthesizing polysomes. 
The increase is smaller during the next 24 hs and there is a small 
decrease between 48 and 72 hs. The serum concentrations of a:- 
AGP following turpentine treatment reflect these changes in poly- 
some levels. It was not possible to compare the number of ai-AGP 
synthesizing polysomes in livers of normal, fasted, and refed rats 
because the levels detected were only slightly higher than those seen 
in rat and rat kidney polysome controls. This background activity 
must be eliminated before the technique can be applied to quantitat- 
ing mRNA for proteins synthesized in very small quantities. This 
technique offers several advantages over other procedures common- 
ly used to quantitate mRNA. (ERB) 


31463 Adrenal imaging with iodomethy]-norcholesterol (I-131) in 
primary aldosteronism. Freitas, J.E.; Grekin, R.J.; Thrall, J.H.; 
Gross, M.D.; Swanson, D.P.; Beierwaltes, W.H. (Univ. of Michigan 
a Center, Ann Arbor). J. Nucl. Med.; 20: No. 1, 7-10(Jan 
1 1 

Twenty consecutive patients with primary aldosteronism 
(PAI) underwent dexamethasone suppression (DS) imaging with 68- 
['*'I]-iodomethyl-19-norcholesterol (NP-59): (a) to establish the 
value of the adrenal scan in distinguishing aldosteronomas from 
bilateral hyperplasia; (b) to determine its ability to locate aldosteron- 
omas when present; and (c) to compare the efficacy of NP-59 in this 
current series against that reported previously with NM-145 in PAI. 
Ten of twenty patients had an aldosteronoma, five had histologically 
confirmed hyperplasia, and five had presumed hyperplasia. With 
NP-59, nine of ten tumors were correctly located (90%), correct 
distinction between tumor and hyperplasia was possible in 90%, and 
a locating DS scan was specific for tumor in 90%. In a combined 
series of different patients with PA] imaged with NM-145, 21 of 25 
tumors were correctly located (84%); tumor was distinguished from 
hyperplasia in 86%; and the specificity of the localizing scan was 
92%. The imaging delay required from tracer injection to attainment 
of an interpretable scan averaged 2.7 days with NP-59 and 4.8 days 
with NM-145. In summary, no significant differences were noted in 
the clinical results achieved with these two agents. The preferred 
agent is NP-59, since the study can be completed with less average 
time delay than is possible with NM-145. 


31464 Nonlinear image processing methods. Bell, P.R.; Dougher- 
ty, J.M. (Oak Ridge Natl Lab, Tenn). JEEE Trans. Nucl. Sci.; NS-25: 
No. 2, 928-938(Apr 1978). 

Image processing methods are often applied to nuclear medi- 
cine images to improve their smoothness or to sharpen detail bound- 
aries. These processing methods are either linear or nonlinear. Non- 
linear methods are those in which individual data points are com- 
pared with some standard or fit to determine their suitability for 
modification acceptance. Nonlinear methods improve images by 
modification or removal of improbable values by rejecting data from 
smoothing areas because of size disagreement or by rejecting spatial 
frequency components that are too small. Problems in spatial fre- 
quency domain methods are discussed, and two-dimensional least- 
squares bounding is compared with linear methods and with a two- 
dimensional median smoothing method. 


EXTERNAL RADIATION IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 31342 


EXTERNAL RADIATION IN THERAPY 
REFER ALSO TO CITATION(S) 31483 
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MICROBIOLOGY 
REFER ALSO TO CITATION(S) 29548 


31465 (CONF-7806139—2) Liquid fuels from carbonates by a 
microbial sytem. Wayman, M.; Whiteley, M. (Toronto Univ., Ontar- 
io (Canada). Dept. of Chemical Engineering and Applied Chemis- 
try). 1978. 17p. Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From Symposium on chemistry for energy; Winnipeg, 
Canada (Jun 1978). 

Portions of document are illegible. 

This is a study of the anaerobic growth and interaction in 
membrane-separated cultures of a red photosynthetic sulfide oxidizer 
identified as Chromatium warmingii and a colourless, nonphoto- 
synthetic sulfate reducer, tentatively placed with Desulforistella. 
The microorganisms were obtained from purple bloom in a sodium 
sulfate lake, Duram Lake, Saskatchewan. Each organism grew much 
better with interaction than in pure culture. The microbial system 
was autotropic, carbonate being the sole source of carbon. Sulfide 
was utilized by the Chromatium and formed by the Desulforistella. 
The system fits van Niel’s description of a primitive cycle of matter. 
The Chromatium contained 62 to 70% protein, while the Desulforis- 
tella contained only 32 to 38% protein. These results suggest an 
autotrophic source of single cell protein, and also may have some 
bearing on the early formation of petroleum. 


31466 Influence of culture parameters on lignin metabolism by 
phanerochaete chrysosporium. Kirk, T.K. (Forest Products Lab., 
Madison, WI); Schultz, E.; Connors, W.J.; Lorenz, L.F.; Zeikus, 
J.G. Arch. Microbiol.; 117: 277-285(1978). 

Culture parameters influencing metabolism of synthetic ‘*C- 
lignins to ‘*CO, in defined media have been studied in shallow batch 
cultures of the ligninolytic wood-destroying Hymenomycete Phan- 
erochaete chrysosporium Burds. Study of the effect of O2 concentra- 
tion in the gas phase above non-agitated cultures indicated essential- 
ly complete absence of attack on the lignin polymer at 5% Oz in Nao, 
and a 2- to 3-fold enhancement by 100% Oz as compared to air (21% 
O2). Agitation of the cultures resulting in the formation of mycelial 
pellets greatly suppressed lignin decomposition. The optimum cul- 
ture pH for lignin decomposition was 4 to 4.5, with marked suppres- 
sion above 5.5 and below 3.5. The source of nutrient nitrogen (NOs~, 
NH,"*, amino acids) had little influence on lignin decomposition, but 
the concentration of nitrogen was critical; decomposition at 24mM 
was only 25 to 35% of that at 2.4mM N. Thiamine was the only 
vitamin required for growth and lignin decomposition. Under the 
optimum conditions developed, decomposition of 5 mg of synthetic 
lignin was accompanied by utilization of approximately 100 mg of 
glucose. The influence of the various culture parameters was analo- 
gous for metabolism of synthetic lignin labeled in the ring-, side 
chain-, and methoxyl carbon atoms. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 31451, 31462 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 31342, 31453 


31467 Oogenesis in Fundulus heteroclitus. I. Preliminary obser- 
vations on oocyte maturation in vivo and in vitro. Wallace, R.A. (Oak 
Ridge National Lab., TN); Selman, K. Dev. Biol.; 62: 354-369(1978). 

During the breeding season, the ovary of Fundulus heterocli- 
tus contains follicles of all sizes up to around 1.8 mm in diameter and 
continuously ovulates eggs (1.7 mm) into the ovarian lumen. Vitello- 
genic follicles appear to extend up to 1.3 mm, while those larger than 
1.4 mm are undergoing hydration concomitant with maturation. If 
feeding ceases, vitellogenesis appears to stop and maturational stages 
flush out of the ovary. Refeeding causes reappearance of maturation- 
al stages. A culture procedure was developed for dissected F. 
heteroclitus follicles, and a size range (1.3 to 1.4 mm) was defined 
which responded to added hormones by undergoing the same matu- 
rational changes (germinal vesicle breakdown, fusion, and peripheral 
detachment of oil droplets, appearance of activability) as occurs in 
vivo, although the extent of hydration was not quite as extensive. 
Ovulation, however, did not consistently occur in vitro. Both 11- 
deoxycorticosterone and progesterone are potent inducers of matu- 
ration in vitro, with median effective doses being 10 to 20 ng/ml. 
Hydrocortisone is about one-tenth as active. Human chorionic gona- 
dotropin promotes maturational changes in about 25% of the folli- 
cles over a broad concentration range (1 to 100 IU/ml). The envi- 
ronmental and hormonal mechanisms which influence oocyte matu- 
ration in teleosts are discussed in relation to our findings for F 
heteroclitus. 


BIOMEDICAL SCIENCES, BASIC STUDIES 


TRACER TECHNIQUES 


31468 Dose-dependence of the augmentation of hemopoiesis by 
thymocytes. Pritchard, L.L.; Goodman, J.W. (Oak Ridge National 
Lab., TN). Exp. Hematol.; No. 6, 161-171(1978). 

The spleen colony assay and the 24-h uptake of *°Fe by 
hemopoietic tissue were used to study certain quantitative aspects of 
the interaction of parent-strain thymocytes and marrow cells trans- 
planted into lethally irradiated F,; hybrid mice. The data show that 
thymocytes augment bone marrow growth at least partly by increas- 
ing the proportion of stem cells from parental marrow that form 
colonies in the hybrid animal. This increase in spleen colony number 
is a linear function of the number of thymocytes injected within 
certain dose ranges. At higher thymocyte doses, a plateau is reached 
where further increase in the number of thymocytes injected does 
not result in an increase in the number of spleen colonies; this plateau 
occurs at just that level of an response given by the same marrow 
dose when transplanted into isogeneic (parent-strain) recipients. Ex- 
periments in which °°Fe uptake by red blood cells and spleen was 
used to measure marrow growth yielded similar results, except that 
the plateau in uptake occurred at a much lower level than that 
measured for the same marrow dose in isogeneic recipients. This 
apparent discrepancy in results obtained from the two different 
assays may best be explained by the recent observation that thymo- 
cytes shift the differentiation pattern of marrow stem cells away 
from erythropoiesis and toward granulopoiesis. The absolute thymo- 
cyte dose seems to be more important than the thymocyte: marrow- 
cell ratio in determining the degree of augmentation observed. 


31469 Amplifier cell in hemopoiesis. Goodman, J.W.; Basford, 
N.L.; Shinpock, S.G.; Chambers, Z.E. (Oak Ridge National Lab., 
TN). Exp. Hematol.; No. 6, 151-160(1978). 

Several quantitive studies were done to test hypothesis based 
on qualitative observations that thymocytes increase the rate of 
growth of transplanted bone marrow cells. Hemopoietic colonies on 
the surface of spleens of irradiated (900 R) F; hybrid recipients were 
measured 10 or 11 days after transplantation of parental marrow 
cells with or without thymocytes. Cross-sectional areas of erythro- 
poietic and granulopoietic colonies were calculated from microscop- 
ic measurements made on histologic preparations of spleens taken 8 
to 11 days after transplantation. Burst size of splenic colonies was 
estimated from in vivo *H-dT uptake values and of erythropoietic 
colonies from 6-hour °°Fe uptake values. Kinetics studies included 
daily assessment of (a) erythropoiesis in groups of Xenogeneic 
chimeras and (b) in vitro *H-dT incorporation by suspensions of 
chimeric spleen cells. Results of these studies confirm our earlier 
deduction, from histologic observations, that thymocytes augment 
the initial take and the rate of proliferation of transplanted hemo- 
poietic tissue. Thus thymocytes can be regarded as amplifier cells. 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 31386, 31516 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 29621, 30430, 30470, 30544, 
30546, 30547, 31477, 31509 


31470 (CEER—S5, pp 131-133) Tropical Agro-Sciences. Oct 
1977. 

In Puerto Rico Nuclear Center annual report, July 1, 1975— 
September 30, 1976. 

The Tropical Agro-Sciences Division has two functions: con- 
duct research on the impact of air pollution on tropical agricultural 
and to provide training to UPR graduate students and visiting 
scientists. Since the reorientation of the Center's interests under 
ERDA, the Division has directed its research activities, with partic- 
ular emphasis on the effects of atmospheric pollution on tropical 
agriculture in the Guayanilla-Penuelas region, which has a fossil-fuel 
power plant, petroleum refineries, and associated industries. This 
new area of research is important to ERDA because the knowledge 
gained regarding the effects of air pollution related to energy tech- 
nology on the agricultural environment and productivity will be 
useful in planning future energy developments. Information about 
the potential harm of air pollutants to man through the food chain 
and about ways of alleviating their impact on agriculture are of 
practical importance. Studies of the mechanisms involved in pollu- 
tion injury, protection, and tolerance are of basic significance. 


31471 (CONF-7810138—1) Element cycles and water budget 
analyses applied to forest management in the eastern United States. 
Environmental Sciences Division publication No. 1274. Huff, D.D.; 
Swank, W.T.; Troendle, C.A.; Henderson, G.S.; Waide, J.B.; Hanes, 
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T. (Oak Ridge National Lab., TN (USA); Forest Service, Franklin, 
NC (USA). Sonate Hydrologic Lab.; Forest Service, Fort Collins, 
CO (USA). Rocky Mountain Forest and Range Experiment Station; 
Missouri Univ., Columbia (USA); Clemson Univ., SC (USA); Forest 
Service, Bonners Ferry, ID (USA)). 1978. Contract W-7405-ENG- 
26. 13p. Dep. NTIS, PC A02/MF AO1. 

From 1978 SAF/CIF convention; St Louis, MO, USA (23 
Oct 1978). 

Ecosystem science has made significant advances in the past 
several years that can provide information useful in the evaluation of 
environmental and resource management issues. Examination of 
nutrient budgets has shown that concentrations of all dissolved 
nutrients in stream discharge from watersheds altered by cutting, 
species conversions, and changes in land use remained low after 
manipulations. None of the treatments produced long-term elevated 
nutrient levels that would adversely affect water use. However, 
simulations suggest that elevated losses of NOs—N associated with 
harvesting may cause a significant decline in the nitrogen pool of the 
forest ecosystem. Furthermore, nitrogen depletion may increase with 
increasing time of management, and complete-tree harvest probably 
results in the greatest nitrogen depletions of any cutting alternative. 


31472 Organizing community gardens: bibliography. Klein, M.; 
Smith, M. (comps.). Butte, MT; National Center for Appropriate 
Technology (1978). 9p. (NP—23578). National Center for Appropri- 
ate Technology, P.O. Box 3838, Butte, MT. 

The pamphlets listed in this bibliography on organizing com- 
munity gardens are Agriculture in the City—El Mirasol Educational 
Farm; Community Environmental Council Members’ Report—Spe- 
cial Issue on Community Gardens; Community Garden Handbook; 
Community Gardens; Community Gardens in California; Fact 
Sheets—Starting a Community Garden and Neighborhood Evalua- 
tion Program; Gardening in America, 1977—Results of the 1977 
Gallup Poll, Gardens for All Gardening Survey; Get Growing; 
Guide to Community Garden Organization; Organizing a Communi- 
ty Garden Project; Profiles of California Community Garden Pro- 
jects; Rooftop Wastelands: Update on the National Survey of Home 
Gardening. Two newsletters are listed: California Green and Spot- 
light on Community Gardening. (MCW) 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 31381 


IN MICROORGANISMS 
REFER ALSO TO CITATION(S) 31476 


EXTERNAL SOURCE 


31473 (ANL—78-90, pp 139-149) Mammalian cell biology. 
Dainko, J.L.; Elkind, M.M.; Han, A.; Liu, C.M.; Sinclair, W.K.; 
Gould, M.N.; Lankas, G.R.; Ngo, F.Q.H.; Utsumi, H. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 

The research of the Mammalian Cell Biology Group contin- 
ues to be based upon the cultivation of mammalian cells in vitro. 
Although a series of diverse topics is being pursued, these have in 
common efforts to understand the cellular and molecular biology of 
functional changes produced by environmental agents including 
ionizing radiation, nonionizing radiation, and various chemicals. 
Although the group maintains a considerable interest in the radiobio- 
logy of ionizing radiation, its perspectives have broadened and 
shifted: first, to include the biological properties of various spectra of 
fast neutrons as well as x-rays; second, to inquire about sunlight 
effects and the interaction of sunlight with ionizing radiation 
damage; third, to include end effects such as neoplastic transforma- 
tion in addition to cell killing and DNA damage; and fourth, to 
initiate studies of the action of chemical carcinogens by themselves 
and in conjunction with radiation. 


31474 (TID—29370) Cytotoxic, mutagenic and carcinogenic ef- 
fects of energy-related agents in diploid human cells which differ in 
DNA repair capacity. Progress report, December 1977—July 1978. 
McCormick, J.J.; Maher, V.M. (Michigan State Univ., East Lansing 
(USA). Carcinogenesis Lab.). 1978. Contract ER-78- S- 02-4659. 14p. 
Dep. NTIS, PC A02/MF AOl1. 

Biochemical methods were developed for examining DNA 
excision repair at very low doses. Experimental labeling conditions 
were devised for quantitative comparisions of the rate of DNA 
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excision repair synthesis in one cell population with that of anouther 
or in the same cells under various conditions. DNA repair synthesis 
was studied as a valid measurement of the extent of physical removal 
of chemical adducts or of photoproducts from tne DNA of treated 
cells. Techniques were developed for comparing the rate of excision 
repair synthesis of DNA damage caused by exposure to low doses of 
radiation or to chemical agents. Studies were made on whether the 
shoulders observed on survival curves and mutation curves in di- 
ploid human cells were actually the result of DNA excision repair 
processes. (HLW) 


BASIC STUDIES 


31475 Testing of dose-rate models with Chlamydomonas rein- 
hardi, Braby, L.A.; Roesch, W.C. (Battelle Pacific Northwest Labs., 
Richland, WA). Radiat. Res.; 76: No. 2, 259-270(Nov 1978). 

Survival of Chlamydomonas reinhardi exposed to 1.5-MeV 
electrons was measured for six dose rates, from 45 to 2700 rad/min; 
exposure times ranged from 1 to 300 min. When the data were 
plotted as the quotient of the negative logarithm of the surviving 
fraction by the square of the dose versus the irradiation time, they 
fell essentially on a single curve regardless of the dose rate. Study of 
six dose-rate models found in the literature showed that only one of 
them, the Accumulation Model, predicts such a single curve; the 
others predict families of curves, one for each dose rate. The latter 
five can be rejected as not applying to C. reinhardi. The fit of the 
Accumulation Model to the data gave a mean recovery time of 24 
min. 


31476 Action spectra for the ultraviolet and visible light inactiva- 
tion of phage T7: effect of host-cell reactivation. Peak, M.J.; Peak, 
J.G. (Argonne National Lab., IL). Radiat. Res.; 76: No. 2, 325- 
330(Nov 1978). 

Kinetics of the inactivation of phage T7 by six ultraviolet and 
visible light wavelengths of the far (below 320 nm) and the near uv 
(above 320 nm) were studied, with and without host-cell reactiva- 
tion. Inactivations were always exponential with the three shorter 
wavelengths (254,313, and 334 nm), whereas with the longer wave- 
lengths (365, 405, and 460 nm), a small shoulder (extrapolation 
number <2) was consistently obtained. The host-cell reactivation 
sector was prominent with 254 and 313 nm of radiation, reduced 
with 334 nm, and either trivial or absent with the three longer 
wavelengths. Action spectra for the inactivation revealed small 
shoulders in the near-uv region, both with and without host-cell 
reactivation. A comparison of single-strand break (alkali-labile bond) 
induction by 365 nm of radiation in phage T4, compared with 
lethality in phage T7, revealed that a frequency of 0.3 single-strand 
breaks may occur per lethal hit. 


31477 (IS-M—163) Neutron radiography: a technique for study- 
ing young roots growing in soil. Willatt, S.T.; Struss, R.G. (lowa 
State Univ. of Science and Technology, Ames (USA). Dept. of 
Agronomy; Ames Lab., IA (USA)). 1978. Contract W-7405-ENG- 
82. 17p. (CONF-781227—1). Dep. NTIS, PC A02/MF AO1. 

From Symposium on the use of isotope and radiation in 
research on soil-plant relationships; Colombo, Sri Lanka (11 Dec 
1978). 

Portions of document are illegible. 

The indirect technique for taking neutron radiographs using 
Indium collector foils has been used to study root growth into soils. 
The work was done at Ames Laboratory Research Reactor, Iowa, 
USA, where a neutron beam of 107 n cm~*s~! was available and 5 x 
10° n cm~! were needed to obtain satisfactory radiographs. The 
experiments carried out included studying germination and root and 
shoot growth of seeds planted at different depths, with different 
orientations, and with simulated surface crusts. Seed swelling, root 
length, and rate of shoot growth were measured and with the surface 
crust qualitative information was observed. Seed orientation and 
surface crusts (wax layers) delayed penetration of the surface but no 
effect was noticed on germination. Shoot growth rates were constant 
no matter what depth the seed was planted, to depths of approxi- 
mately 80 mm, a maximum depth below which many agricultural 
crops are not planted. Other experiments are considered and also 
other potential sources of slow neutrons mentioned. 


MAN 
REFER ALSO TO CITATION(S) 29468, 31511, 31807 


31478 (ANL—78-90, PP 49-68) Carcinogenesis. Buess, E.M.; 
Cerny, E.A.; Chan, E.W. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 

The first section deals with the assessment of carcinogens and 
cocarcinogens and the underlying mechanism. of their actions. The 
second concerns cancer induction by bone-seeking radionuclides and 
seeks to provide a firm foundation for estimating cancer risks to 
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human populations in the event of accidental incorporation of ra- 
dionuclides. The third is aimed at defining the role of oncornavirus 
activation in tumor induction by radiation and other environmental 
pollutants. The cther two sections describe the new studies, one 
dealing with the development of an in vitro cell system (murine 
teratocarcinoma cells) to screen chemicals rapidly for carcinogenic 
and mutagenic capacity, and the other investigating the potential use 
of plasma isozymes as indicators of mutagenesis in mammals. Ac- 
complishments and projections for each of these studies follow. 


31479 (BNL—25279) New trends and techniques in chromosome 
aberration analysis, Bender, M.A. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 11p. (CONF- 
781215—1). Dep. NTIS, PC A02/MF AOl1. 

From IAEA advisory group Routine use of chromosome 
analysis in radiation protection; Paris, France (5 Dec 1978). 

The following topics are discussed: automation of chromo- 
some analysis; storage of fixed cells from cultures of lymphocytes 
obtained routinely during periodic employee medical examinations; 
analysis of banded chromosomes; identification of first division meta- 
phases; sister chromatid exchange; and patterns of aberration induc- 
tion. (HLW) 


31480 (CEER—S, pp 27-32) Radiation oncology. Oct 1977. 

In Puerto Rico Nuclear Center annual report, July 1, 1975— 
September 30, 1976. 

The Radiation Oncology Division has had as its main objec- 
tives both to operate an academic training program and to carry out 
research on radiation therapy of cancer. Since fiscal year 1975, 
following a directive from ERDA, increased effort has been given to 
research. The research activities have been complemented by the 
training program, which has been oriented toward producing radi- 
ation Oncologists, giving physicians short-term experience in radi- 
ation oncology, and teaching medical students about clinical cancer 
and its radiation therapy. The purpose of the research effort is to 
improve present modalities of radiation therapy of cancer. As in 
previous years, the Division has operated as the Radiation Oncology 
Program of the Department of Radiological Sciences of the Univer- 
sity of Puerto Rico School of Medicine. It has provided radiation 
oncology support to patients at the University Hospital and to 
academic programs of the University of Puerto Rico Medical Sci- 
ences Campus. The patients, in turn, have provided the clinical basis 
for the educational and research projects of the Division. Funding 
has been primarily from PRNC (~ 40%) and from National Cancer 
Institute grants channeled through the School of Medicine (~ 60%). 
Special inter-institutional relationships with the San Juan Veterans 
Administration Hospital and the Metropolitan Hospital in San Juan 
have permitted inclusion of patients from these institutions in the 
Division's research projects. Medical physics and radiotherapy con- 
sultations have been provided to the Radiotherapy Department of 
the VA Hospital. 


31481 (ORAU/IEA—78-21(0)) Dose-response and standard set- 
ting. Weinberg, A.M. (Institute for Energy Analysis, Oak Ridge, TN 
(USA)). Dec 1978. Contract EY-76-C-05-0033. 13p. (CONF- 
7809121—1). Dep. NTIS, PC A02/MF AO1. 

From Workshop on the evaluation of environmental biologi- 
cal hazards in competing risks; Oak Ridge, TN, USA (7 Sep 1978). 

Adler's suggestion to set radiation standards at the standard 
deviation of the natural background is reviewed. The Adler proce- 
dure does not invoke the linear hypothesis, which in any case is 
probably unprovable. If the standard deviation of natural back- 
ground is taken as the radiation standard, exposure standards to 
other carcinogens ought to be set at a level where their risk, 
computed according to the linear hypothesis, matches that posed by 
the aforementioned radiation standard. 


31482 (RERF-TR—0-77) Bibliography of published papers, 
1977. (Radiation Effects Research Foundation, Hiroshima (Japan)). 
1977. Contract EX-76-C-28-3161. 13p. Dep. NTIS, PC A02/MF 
AOl. 

Approximately 60 references to studies on effects of radiation 
on Japanese A-bomb survivors are presented. Author and subject 
indexes are included. (HLW) 


31483 Cerebellar medulloblastoma. Results of a new method of 
radiation treatment. Tokars, R.P.; Sutton, H.G.; Griem, M.L. (Univ. 
of Chicago, IL). Cancer; 43: No. 1, 129-136(Jan 1979). 

Nine patients with medulloblastoma were referred to the 
Radiation Oncology Section at the University of Chicago from 1966 
to 1976. In all patients, the tumor was situated in the posterior 
cranial fossa, projecting from the cerebellum into the fourth ventri- 
cle. After partial tumor resection and histological diagnosis, radi- 
ation treatment was instituted: a localized dose of 1000 rad to the 
posterior fossa through lateral opposing ports and a total dose of 
4000 to 5000 rad through the hockey-stick port to the entire CNS. 
With this treatment, 9 patients yielded actuarial 3- and 5-year surviv- 
al rates of 88% and 73%, respectively. Five of the patients possessed 
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no history of neurologic or spinal growth deficits after treatment. 
Two patients had a slight retardation of spinal growth. The remain- 
ing patients had presented symptoms of a tumor mass in the posterior 
fossa for a period of over 8 months prior to treatment. They were 
found at craniectomy to have diffuse intracranial tumor involve- 
ment, and their survival times deteriorated rapidly. The hockey-stick 
port provided a uniform distribution of radiation exposure to the 
entire brain and spine. It was simple to use and posed little incon- 
vience to patients in the pediatric age group. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 31511 


31484 (ANL—78-90, pp 75-87) ae ae toxicity in dogs. An- 
german, J.M.; Brennan, P.C.; Chubb, G.T. 1 

In Division of Biological and bedicat Research annual 
report, 1977. 

Progress is reported on the following research projects: pro- 
tracted gamma-irradiation of young adult beagles; effect of radiation 
dose rate on the development of th reproductive and endocrine 
systems of fetal and young growing beagles; and cellular effects of 
myelosuppressive agents on hematopoietic tissue structure and func- 
tion; mechanisms of leukemia induction. (HLW) 


31485 (ANL—78-90, pp 89-99) Neutron and gamma-ray toxicity 
studies, Allen, K.H.; Christian, E.J.B.; Devine, R.L. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 

The laboratory mouse, the white-footed mouse (Peromyscus), 
and beagles were exposed to low doses of ionizing radiation for 
studies on dose-response relationships. End points such as life shor- 
tening by various causes, particularly cancer, and the physical and 
biological factors affecting these responses were investigated. Stud- 
ies on late radiation effects on the cardiovascular system emphasized 
functional deterioration assessed by clearance of inected '**Xe as an 
indicator of capillary blood flow and by blood pressure measure- 
ments, and histopathological changes in the subcutaneous microvas- 
culature in the heart, aorta, and kidney. (HLW) 


31486 (ANL—78-90, pp 151-161) Environmental physiology. 
Duffy, P.H.; Sacher, G.A.; Staffeldt, E.F. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 

The analysis of lifetime effects of ionizing radiation was at 
first directed almost exclusively toward effects on disease incidence 
and life-span, because these kinds of cumulative damage were the 
most prominent and serious late effects of ionizing radiation. The 
experimental program of our team on the effects of life-time gamma- 
ray exposure on the survival of mice and other rodent species was 
completed several years ago, but important analysis and modeling 
efforts continue. A report of one aspect of this analytical effort is 
included here. A life is measured better by a lifetime productivity 
score than by years alone. The importance of productivity measures 
of the toxic action of energy by-products is increased now that the 
fossil fuel products are receiving attention, because the inhaled 
combustion products, in particular, have their major effect on work 
performance and low-level chronic disease, instead of on life shor- 
tening by terminal cancer. The first stages of a program to develop 
simple measures of performance capacity in rodents, based on indices 
of energy metabolism, motor activity, and body temperature, are 
described. The quadratic relation of survival time to daily dose was 
studied for 15 mammalian species. 


31487 Analysis of the albino-locus region of the mouse. I. Orgin 
and viability. Russell, L.B.; Russell, W.L.; Kelly, E.M. (Oak Ridge 
National Lab., TN). Genetics; 91: No. 1, 127-139(Jan 1979). 
Numerous specific-locus experiments designed to test the 
mutagenic effect of external radiation have yielded, in over 3,600,000 
animals observed, altogether 119 presumed mutations involving the c 
locus. Of these, 55 were viable and albino (c/sup av/), 13 were 
viable and of various intermediate pigment types (c/sup xv/), four 
were subvital (c/sup as/ and c/sup xs/), seven were neonatally lethal 
albinos (c/sup al/), 28 prenatally lethal albinos (c/sup al/); 12 died 
untested. All of the prenatally lethal and at least one of the neonatal- 
ly lethal c-locus mutations (c/sup al/ classes) are probably deficien- 
cies that we have analyzed extensively in other experiments. Since 
absence of the locus mimics albino in phenotype, the intermediates 
(c/sup xv/ and c/sup xs/ groups) probably resulted from intragenic 
changes. The class of viable albino mutants (c/sup av/) might 
include, in addition to intragenic changes, some extremely small 
deficiencies. The effects on viability of c-locus lethals (c/sup al’/s) in 
heterozygous condition are not drastic enough to be perceived in 
stocks of mixed genetic background except in the case of the two 
longest known deficiencies and a few others. Analysis of the relation 
between radiation treatment and type of c-locus mutants obtained 
shows that the relative frequency of viable mutations, for each germ- 
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cell type, is greater for low-LET than for neutron irradiation; 
however, the difference for any individual cell type is not significant. 
The majority (66.7%) of mutations derived from x- or y-ray irradiat- 
ed spermatogonia are viable, and the proportion of “intermediates” 
among these viables is similar to that among presumed spontaneous 
c-locus mutations. 


31488 Analysis of the albino-locus region of the mouse. II. 
Mosaic mutants. Russell, L.B. (Oak Ridge National Lab., TN). 
Genetics; 91: No. 1, 141-147(Jan 1979). 

Among 119 mutations involving the c locus that were recov- 
ered in the course of mouse specific-locus experiments with external 
radiations, 16 were found in mosaic, or fractional, mutants. The 
number of additional c-locus fractionals that could have occurred in 
these experiments and, for a variety of reasons, might not have been 
clearly identified, probably does not exceed the present number. 
There was no evidence for radiation induction of the fractionals, and 
even those occurring in the irradiated groups may thus be assumed 
to be of spontaneous origin. Since only two mutations in the control 
groups were found in whole-body mutants, it appears that the bulk 
of spontaneous c-locus mutations are fractionals. None of the muta- 
tions recovered in fractional mutants was homozygous lethal; 25% 
were viable intermediate alleles, and the remainder were albino-like 
mutants, all viable except for one subvital and one not tested. 
Genetic tests of the fractionals indicated no major selection against 
the new mutations, either gametically or in the progeny. For the 
group of fractionals as a whole, about one-half of the germinal tissue 
carried the mutation, indicating that the fractionals came from an 
overall blastomere population that was one-half mutant. Such a 
population could result from mutation in one strand of the gamete 
DNA, in a daughter chromosome derived from pronucleaar DNA 
synthesis of the zygote, or in one of the first two blastomeres prior to 
replication. Since the mouse embryo does not stem from all of the 
cleavage products of the zygote, the frequency of fractionals obser- 
veed underestimates the frequency of mutational events that result in 
two types of blastomeres. 


31489 X-ray stage sensitivity of mouse oocytes and its bearing on 
dose-response curves. Brewen, J.G.; Payne, H.S. (Oak Ridge Nation- 
al Lab., TN). Genetics; 91: No. 1, 149-161(Jan 1979). 

A detailed cytogenetic study of maturing mouse oocyte radio- 
sensitivity was performed. Oocytes were collected at various inter- 
vals ranging from 1.5 days to 28.5 days after irradiation with 50, 100, 
200, and 300R of acute x rays. The observed sensitivity to chromatid 
aberration induction varied greatly over this time span. Sensitivity 
was lowest at the shortest time interval before ovulation and gradu- 
ally increased up to 9.5 days; it then remained constarit until insuffi- 
cient numbers of oocytes could be collected. The data were analyzed 
in three ways. First, the data from all time intervals at each dose 
were pooled; second the data from the least sensitive time intervals, 
at each dose, were pooled, and third, the data from the period of 
uniform sensitivity, at each dose, were pooled. Dose-response regres- 
sion analyses were done on these pooled data and the best fits 
obtained were to the models Y = a + bD + cD?and Y = a + cD? 
for both deletions and interchanges. This result is interpreted as 
indicating that the aberrations result from a predominantly two-track 
process. The cytogenetic data were compared to specific-locus mu- 
tation induction data in comparable oocyte stages, and qualitative 
similarity in dose-response characteristics were observed. This simi- 
larity is interpreted to mean that both events result from the same 
mechanism, and that the large dose-rate effect, observed for both 
events, is a reflection of the two-track component in the dose- 
response Curves. 


31499 Late effects of unilateral radiation on the mouse kidney. 
Jordan, S.W.; Yuhas, J.M.; Key, C.R. (Univ. of New Mexico, 
Albuquerque). Radiat. Res.; 76: No. 2, 429-435(Nov 1978). 

A system is described for quantitative assessment of renal 
radiation damage in intact animals. Mice received 1000, 2000, 3000, 
or 6000 rad of single-dose x irradiation to the right kidney. Animals 
were sacrificed 6 months after irradiation, the ratio of left to right 
renal weight and the ratio of left to right renal weight showed 
reasonably good correlation with radiation dose, the latter compari- 
son appearing to be more sensitive, due to the amplification of effect 
resulting from left renal hypertrophy and right renal atrophy. Mice 
receiving 1000 rad showed no significant histologic abnormalities, 
but evidenced definite tubular epithelial atrophic changes after doses 
of 2000 rad or greater. 


31491 Gamma-ray-induced dominant mutations that cause skel- 
etal abnormalities in mice. II. Description of proved mutations. Selby, 
P.B.; Selby, P.R. (Gesselschaft fuer Strahlen- und Umweltforschung 
Neuherberg, Munich, Germany). Mutat. Res.; 51: 199-236(1978). 

In a mutation-rate experiment described earlier, 31 dominant 
skeletal mutations were confirmed by breeding tests. Skeletel abnor- 
malities were detected in the skeletons of some of the sons of 
irradiated males, and for 31 of these sons the study of skeletons in 
subsequent generations showed that they transmitted abnormalities. 
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The detailed descriptions of these mutations, together with descrip- 
tions of 6 presumed mutations found in a later paper, provide the 
basis for determining which mutations cause effects that would, if 
they occurred in humans, cause a serious handicap. Such a determi- 
nation is necessary before these data can be used to estimate genetic 
hazard to humans. Furthermore, these descriptions of syndromes 
caused by individual dominant mutations should be useful to clini- 
cians interested in skeletal defects. The statistical analysis of the 
frequency of each abnormality in the mutant line versus an approxi- 
mation of the frequency of the malformation in the absence of new 
mutations is essential to be sure that a mutation is indeed the cause of 
each abnormality. These analyses, together with analyses of the 
correlation of abnormalities caused by individual mutations, clearly 
demonstrate that dominant mutations exhibit low penetrance for 
many of their effects. A few of the mutations also cause the death of 
some heterozygotes. No externally visible effects have been detected 
in heterozygotes for most of these mutations. Externally visible 
effects found in some of the heterozygotes for a few of the mutations 
include hydrocephalus, circling behavior, increased nervous activity, 
ray coat color, webbing of digits, and small size. Two coat-color 
mutations were found that caused no detected skeletal abnormalities. 
The data suggest that a few of the mutations may be reciprocal 
translocations. In most of the mutant lines tested cytologically, 
however, there was no indication of chromosomal aberrations. 


MAN 


REFER ALSO TO CITATION(S) 29472, 31478, 31495, 31496, 
31499, 31500 


31492 (ANL—78-90, pp 5-11) Energy production and human 
health. Benson, J.R.; Brown, C.D.; Dixon-Davis, D.K.; Grahn, D.; 
Ludy, R.T. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 

Progress is reported on the following research projects: de- 
velopment and evaluation of socioeconomic and demographic fac- 
tors; and quantitative aspects of the impacts of energy-related ef- 
fluents on human health. Environmental effects of electric power 
generation by gas, oil, coal, nuclear energy, and water were studied 
at 15 sites. A system of — demographic models was developed 
for projecting number of deaths and population size by sex, age, and 
cause of death through time for any defined initial population and set 
of vital rates. (HLW) 


31493 Dose-response relationships for female radium dial work- 
ers. Rowland, R.E.; Stehney, A.f.; Lucas, H.F. Jr. (Argonne Nation- 
al Lab., IL). Radiat. Res.; 76: No. 2, 368-383(Nov 1978). 

Among 1474 women employed in the United States radium 
dial-painting industry before 1930, there are 61 known cases of bone 
sarcoma and 21 cases of carcinoma of the paranasal sinuses or the 
mastoid air cells (“head carcinomas’). The relative effectiveness of 
226Ra and 7**Ra and dose-incidence relationships were examined for 
the 759 of these women whose radium body burden has been 
determined; there are 38 cases of bone sarcoma and 17 cases of head 
carcinoma in this group. Incidence (I) was expressed as tumor cases 
per person-year and the dose parameter (D) was the quantity (micro- 
curies) of radium that entered the blood during the period of 
exposure. To the observed data for each type of tumor were fitted 
equations that can be formulated from the general form I = (C + 
alpha dD+ BD?)e-y/sup D/, where C, the natural incidence for this 
population, was about 10-5 per person-year. For each equation, the 
best values of the dose coefficients were found by a least-squares 
fitting procedure. An equation of the form I = (C + BD?*)e-/sup 
yD/ provided the best fit for the bone sarcomas, when the dose was 
expressed as microcuries of *“*Ra plus 2.5 times microcuries of 
226Ra. An acceptable fit to the head carcinoma data was provided by 
the linear equation I = C + d alpha y with D equal to microcuries 
of Ra. As a test of bias due to selection of cases with known 
symptoms of malignancy, the analyses were repeated after removal 
of all cases for whom radium was determined only after exhumation, 
and no significant changes in the fitted coefficients were found. The 
dose-incidence equations obtained when the dose was expressed as 
average skeletal dose in rad are also given. 


ANIMALS 


31494 Inhalation carcinogenesis of high-fired ***CmO, in rats. 
Sanders, C.L.; Mahaffey, J.A. (Battele Pacific Northwest Labs., 
Richland WA). Radiat. Res.; 76: No. 2, 384-401(Nov 1978). 

Wistar rats were given a single inhalation exposure to high- 
fired *4*CmO, particles and the rats examined over their life span. A 
total of 395 rats were used: 277 were exposed to ***Cm to alveolar 
deposition levels of 0.54, 4.4, 48, 450, and 1800 nCi, and 118 served 
as unexposed controls. The activity median aerodynamic diameter of 
the aerosol was 0.8 +- 0.3 um (mean +-SD). Autoradiographs of 
lung showed a uniform distribution of mostly single alpha d tracks in 
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the lung parenchyma. About three-fourths of alveolarly deposited 
244Cm was cleared from the lung with a half-life of 0.5 days, one- 
fourth with a half-life of 12 days, and about 2% was retained with a 
half-life of about 1 year. Uptake of *“*Cm by bone reached a 
maximum by 50 days after inhalation and there-after showed no 
change. Retention half-life of **Cm in liver and thoracic lymph 
nodes was less than 2 weeks. Significant early mortality due to 
radiation pneumonitis was seen in the two highest exposure groups. 
The incidence of lung tumors (all but one of which were adenocar- 
cinomas) was 0% for unexposed animals, 1.8% following deposition 
of 0.54 nCi, 1.7% following 4,4 nCi, 13% vagiy & 48 nCi, 32% 
following 450 nCi, and 0% following 1800 nCi of *“*Cm. A signifi- 
cantly increased number of tumors in bone and lung were found at 
depositions of 48 and 450 nCi of *“*Cm. On an average lung dose 
basis, the dose—response pattern for the induction of pulmonary 
adenocarcinoma from inhaled ***CmOz was similar to that observed 
for inhaled 7°°PuO:2 despite large differences in particle size, solubil- 
ity, and alveolar clearance. 


NUCLIDE KINETICS AND TOXICOLOGY 
REFER ALSO TO CITATION(S) 31454 


MAN 
REFER ALSO TO CITATION(S) 29470, 29472, 31402, 31493 


31495 (CONF-7810123—1) Internal radiation dose calculations 
with the INREM II computer code. Dunning, D.E. Jr.; Killough, 
G.G. (Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 16p. Dep. NTIS, PC A02/MF AO1. 

From 12. annual symposium of the German Health Physics 
Society--radioactivity and the environment; Frisian Islands, F.R. 
Germany (Oct 1978). 

A computer code, INREM II, was developed to calculate the 
internal radiation dose equivalent to organs of man which results 
from the intake of a radionuclide by inhalation or ingestion. Deposi- 
tion and removal of radioactivity from the respiratory tract is 
represented by the Internal Commission on Radiological Protection 
Task Group Lung Model. A four-segment catenary model of the 
gastrointestinal tract is used to estimate movement of radioactive 
material that is ingested, or swallowed after being cleared from the 
respiratory tract. Retention of radioactivity in other organs is speci- 
fied by linear combinations of decaying exponential functions. The 
formation and decay of radioactive daughters is treated explicitly, 
with each radionuclide in the decay chain having its own uptake and 
retention parameters, as supplied by the user. The dose equivalent to 
a target organ is computed as the sum of contributions from each 
source organ in which radioactivity is assumed to be situated. This 
calculation utilizes a matrix of dosimetric S-factors (rem/jCi-day) 
supplied by the user for the particular choice of source and target 
organs. Output permits the evaluation of components of dose from 
cross-irradiations when penetrating radiations are present. INREM 
II has been utilized with current radioactive decay data and metabol- 
ic models to produce extensive tabulations of dose conversion fac- 
tors for a reference adult for approximately 150 radionuclides of 
interest in environmental assessments of light-water-reactor fuel 
cycles. These dose conversion factors represent the 50-year dose 
commitment per microcurie intake of a given radionuclide for 
22target organs including contributions from specified source organs 
and surplus activity in the rest of the body. These tabulations are 
particularly significant in their consistent use of contemporary 
models and data and in the detail of documentation. 


31496 (CONF-7810133—4) Anticipated radiological impacts 
from the mining and milling of thorium for the nonproliferative fuels. 
Meyer, H.R.; Till, J.E. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 26p. Dep. NTIS, PC A03/MF AOI. 

From Radioactivity and environmental meeting; Norderney, 
F.R. Germany (2 Oct 1978). 

Recent emphasis on proliferation-resistant fuel cycles utilizing 
thorium—uranium-233 fuels has necessitated evaluation of the poten- 
tial radiological impact of mining and milling thorium ore. There- 
fore, an analysis has been completed of hypothetical mine-mill 
complexes using population and meteorological data representative 
of a thorium resource site in the Lemhi Pass area of Idaho/Montana, 
United States of America. Source terms for the site include thorium- 
232 decay chain radionuclides suspended as dusts and radon-220 and 
daughters initially released as gas. Fifty-year dose commitments to 
maximally exposed individuals of 2.4 mrem to total body, 9.5 mrem 
to bone, and 35 mrem to lungs are calculated to result from facility 
operation. Radium-228, thorium-228, thorium-232 and lead-212 
(daughter of radon-220) are found to be the principal contributors to 
dose. General population doses for a 50-mile radius surrounding the 
facility are estimated to be 0.05 man-rem to total body, 0.1 man-rem 
to bone, and 0.7 man-rem to lungs. Generally speaking, the results of 
this study indicate that the radiological aspects of thorium mining 
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and milling should pose no significant problems with regard to 
implementation of thorium fuel cycles. 


31497 (DOE/EV—0033) Progress report on the Grand Junction 
uranium mill tailings remedial action program. (Department of 
Energy, Washington, DC (USA). Div. of Environmental Control 
Technology; Department of Energy, Grand Junction, CO (USA). 
Grand Junction Office; Colorado Dept. of Health, Denver (USA)). 
Feb 1979. 171p. Dep. NTIS, PC A08/MF AO1. 

The report provides a history of the program, an analysis of 
the current status of the program, problems encountered and meas- 
ures being taken to solve them, and a forecast of future effort 
required. From the start of remedial efforts in 1973 through Septem- 
ber 30, 1978, remedial action has been done on 325 individual 
structures, including 289 private residences, 14 schools, and 22 
commercial business/church locations. As recently as one year ago, 
the total number of structures requiring remedial action was estimat- 
ed to be about 600. However, continuing measurements of radon 
daughter concentrations in structures which previously showed only 
slightly elevated gamma radiation have resulted in identificaion of 
additional structures exceeding the Surgeon General's guidelines for 
radon daughters. Because radon daughter concentrations in struc- 
tures are highly variable depending on the season of the year and the 
level of activity, annual averages are used for determining eligibility 
under the guidelines. Based on this recent experience the estimate of 
the total number of structures which will eventually qualify for 
remedial action has been increased from 600 to 800, and the estimat- 
ed total program cost has been increased from $12,670,000 to 
$16,960,000. It must be emphasized that these estimates are based 
only on experience ratios of past measurements and are highly 
uncertain. It is not expected that further funding, if necessary, will be 
required before fiscal year 1982. 


31498 (NUREG/CR—0494) Dose-rate conversion factors for 
external exposure to photon and electron radiation from radionuclides 
occurring in routine releases from nuclear fuel cycle facilities. Kocher, 
D.C. (Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W- 
7405-ENG-26. 18lp. (ORNL/NUREG/TM—283). Dep. NTIS, PC 
A09/MF AOl1. 

Dose-rate conversion factors for external exposure to photon 
and electron radiation have been calculated for 240 radionuclides of 
potential importance in routine releases from nuclear fuel cycle 
facilities. Dose-rate conversion factors for immersion in contaminat- 
ed air, immersion in contaminated water, and exposure to a contami- 
nated ground surface are estimated for tissue-equivalent material at 
the body surface of an exposed individual. For each exposure mode, 
photon dose-rate conversion factors are also estimated for 22 body 
organs. The calculations assume that the contaminated air, water, 
and ground surface are infinite in extent and that the radionuclide 
concentration is uniform. Dose-rate conversion factors for immer- 
sion in contaminated air and water are based on the requirement that 
all energy emitted in the decay of a radionuclide is absorbed in the 
infinite medium. Dose-rate conversion factors for ground-surface 
exposure are calculated for a height of 1 m using the point-kernel 
integration method and known specific absorbed fractions for pho- 
tons and electrons in air. The computer code DOSFACTER written 
to perform the calculations is described and documented. 


31499 (ORNL/TM—6618) AQUAMAN: a computer code for 
calculating dose commitment to man from aqueous releases of radionu- 
clides. Shaeffer, D.L.; Etnier, E.L. (Oak Ridge National Lab., TN 
(USA)). Feb 1979. Contract W-7405-ENG-26. 27p. Dep. NTIS, PC 
A02/MF AOl1. 

AQUAMAN is an interactive computer code for calculating 
values of dose (50-year dose commitment) to man from aqueous 
releases of radionuclides from nuclear facilities. The data base con- 
tains values of internal and external dose conversion factors, and 
bioaccumulation (freshwater and marine) factors for 56 radionu- 
clides. A maximum of 20 radionuclides may be selected for any one 
calculation. Dose and cumulative exposure index (CUEX) values are 
calculated for total body, GI tract, bone, thyroid, lungs, liver, 
kidneys, testes, and ovaries for each of three exposure pathways: 
water ingestion, fish ingestion, and submersion. The user is provided 
the option at the time of execution to change the default values of 
most of the variables, with the exception of the dose conversion 
factor values. AQUAMAN is written in FORTRAN for the PDP-10 
computer. 


31500 (ORP/EERF—78-1) Radiation dose estimates due to air 
particulate emissions from selected phosphate industry operations. 
Partridge, J.E.; Horton, T.R.; Sensintaffar, E.L.; Boysen, G.A. (En- 
vironmental Protection Agency, Montgomery, AL (USA). Eastern 
Environmental Radiation Facility). Jun 1978. 39p. EPA, Office of 
Radiation Programs, Eastern Environmental Radiation Facility, 
Montgomery, AL. 

The EPA Office of Radiation Programs has conducted a 
series of studies to determine the radiological impact of the phos- 
phate mining and milling industry. This report describes the efforts 
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to estimate the radiation doses due to airborne emissions of particu- 
lates from selected phosphate milling operations in Florida. Two wet 
process phosphoric acid plants and one ore drying facility were 
selected for this study. The 1976 Annual Operations/Emissions 
Report, submitted by each facility to the Florida Department of 
Environmental Regulation, and a field survey trip by EPA personnel 
to each facility were used to develop data for dose calculations. The 
field survey trip included sampling for stack emissions and ambient 
air samples collected in the general vicinity of each plant. Population 
and individual radiation dose estimates are made based on these 
sources of data. 


ANIMALS 
REFER ALSO TO CITATION(S) 31039, 31494 


31501 (ANL—78-90, pp 13-18) Therapy of poisoning by radioac- 
tive and nonradioactive metals. Bhattacharyya, M.H.; Lindenbaum, 
A.; Moretti, E.S.; _—— D.P.; Russell, J.J.; Guilmette, R.A.; 
Sorensen, E.M. 197 

In Division of Biological and Medical Research annual 
report, 1977. 

Progress is reported on the folowing research projects: inter- 
action of monomeric Pu with the liver and skeleton, and with 
DTPA, as related to decorporation; deposition and retention of Pu in 
the testis of mouse and dog; effects of DTPA therapy; determination 
of an optional therapeutic regimen with DTPA for actinide decor 
poration; thorium-227 distribution in mouse sarcoma tissues; and lead 
metabolism and effects of therapy with DTPA esters. (HLW) 


31502 Retention and distribution of *** **Cm in C57BL/Do 
mice. Smith, J.M.; McFarland, S.S.; Calder, S.E.; Mays, C.W. (Univ. 
of Utah College of Medicine, Salt Lake City). Radiat. Res.; 76: No. 
2, 436-440(Nov 1978). 

The total-body, skeletal, and hepatic retention of **° ***Cm 
was determined for times out to 6 to 10 months after intraperitoneal 
injection of 243 244Cm-citrate (3.5 +- 0.4 pCi/kg) into C57BL/Do 
mice at 10 weeks of age. The total-body retention of 7*° 7**Cm in the 
male was higher than that in the female, in agreement with our prior 
239Pu study (Radiat. Res. 73, 502-509, 1978). However, for each sex 
the total-body retention of 7*°,24*Cm was lower than that of 7°°Pu. 
From 3 to 182 days after injection the skeletal retention was nearly 
constant, averaging 25% of the injected dose for males and 21% for 
females. 


MAN 
REFER ALSO TO CITATION(S) 29809 


CHEMICALS METABOLISM AND TOXICITY 


31503 Metabolic model and dosimetric data for copper. Bernard, 
S.R. (Oak Ridge National Lab., TN). Bull. Math. Biol; 40: 265- 
269(1978). 

A mathematical model for retention and elimination of copper 
in and from the body is generated from the data of Cartwright and 
Wintrobe (1964); their schematic diagram of metabolism is shown; 
and from data on reference man. The body level of copper, from 
data in the reference man report, is approximately 70 mg and the 
dietary intake is approximately 3.5 mg/day. The average concentra- 
tion in the body is approximately 1 wg per gram of wet tissue. 
Concentrations in the liver and the brain and higher than the average 
by a factor of 6. Experimental data on rats given a single intravenous 
injection of *Cu as the acetate corroborate the retention equations 
given in this model for humans. Also, data have been reported in 
which ®’Cu-labeled ceruloplasmin is intravenously injected into rats 
and its distribution followed in organs and tissues. In general, copper 
seems to be removed from the blood and to find its way into the 
tissues, but whether it exists as ®’Cu-labeled ceruloplasmin in the 
tissues is not known. 


CELLS 
REFER ALSO TO CITATION(S) 28867, 31473, 31474 


31504 (CONF-7811110—1) Quantitative mammalian cell muta- 
genesis and a preliminary study of the mutagenic potential of metallic 
compounds. Hsie, A.W.; Johnson, N.P.; Couch, D.B.; San Sebastian, 
J.R.; O'Neill, J.P.; Forbes, N.L. (Oak Ridge National Lab., TN 
(USA); Tennessee 'Univ., Oak Ridge (USA). School of Biomedical 
Sciences). 1978. Contract W-7405-ENG-26. 26p. Dep. NTIS, PC 
A03/MF AOl1. 

From Intra-science symposium on trace elements in health 
and disease) New roles of metals in biochemistry, the environment 
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and clinical/nutrition, studies; Santa Monica, CA, USA (29 Nov 
1978). 
We have defined a set of stringent conditions required to 
quantify specific gene mutation in a mammalian cell system, CHO/ 
GPRT. Greater than 98% of the 6-thioguanine (TG)-resistant 
variants were shown to be deficient in the hypoxanthine-guanine 
phosphoribosyl transferase (HGPRT) activity in Chinese hamster 
ovary (CHO) cells. The sensitive and quantitative nature of this 
assay was utilized to study the structure-activity (mutagenicity) 
relationship of various classes of chemicals. Mutagenicity as deter- 
mined in the CHO/HGPRT assay, appears to correlate well [76/83 
(92%)] with the reported animal carcinogenicity of 108 chemicals 
studied. The system also appears to be suitable for studying the 
mutagenicity and cytotoxicity of metallic compounds. We found that 
cis-dichlorodiammine Pt(II) [cis-Pt(NHs)2Cle] (cis-DDP), one of the 
widely used inorganic antitumor agents, is cytotoxic and mutagenic. 
Mutagenicity of cis-DDP correlates with its binding to DNA. How- 
ever, trans-DDP, [Pt(NH3)JCle,and K2[PtCl,] exhibit greatly re- 
duced biological activities. Among 14 other metals studied, we 
found that carcinogenic metallic compounds, such as MnCh, NiCl, 
and BeSO, are mutagenic, while non-carcinogenic compounds such 
as MgCl, and H2SeOs are not. Determination of metal mutagenicity 
is apparently complicated by the ionic composition of the medium. 
This may account in part for varying results in studies of the 
mutagenicity of other metallic compounds. Further refinement of the 
assay conditions, especially with respect to the ionic environment 
necessary for quantifying mutagenesis of each metallic agent, is in 
progress. 


31505 (LA—7665-PR) Trace element damage assessment in 
mammalian cells: analysis of cellular resistance to cadmium-mediated 
toxicity using a CHO variant with increased metallothionein induction 
capacity. Progress report, July 1, 1977—December 31, 1978. Hilde- 
brand, C.E.; Tobey, R.A.; Enger, M.D. (Los Alamos Scientific Lab., 
NM (USA)). Feb 1979. Contract W-7405-ENG-36. 9p. Dep. NTIS, 
PC A02/MF AO1. 

This study has provided a direct test of the hypothesis that 
induction of synthesis of the metal-binding protein metallothionein 
protects cells against the adverse effects of cadmium. A comparison 
of Cd®* metabolism in Cd** -sensitive cultured Chinese hamster cells 
and in a Cd**-resistant variant selected and cloned from the Cd** - 
sensitive line indicates that induction of metallothionein synthesis is a 
major factor in cellular EES against the growth inhibitory and 
cytotoxic effects of Cd**. The Cd?’ -resistant variant displays both 
an increased rate of induction and a higher level of metallothionein 
synthesis relative to the Cd** -sensitive parent. 


31506 Cellular and molecular toxicology of lead. II. Effect of 
lead on delta-aminolevulinic acid synthetase of cultured cells. Kusell, 
M.; Lake, L.; Andersson, M.; Gerschenson, L.E. (Univ. of Califor- 
nia, Los Angeles). Contract EY-76-C-03-0012. J. Toxicol. Environ. 
Health; 4: 515-525({nd)). 

The effect of lead nitrate on delta-aminolevulinic acid synthe- 
tase (ALA synthetase), the first and rate-limiting enzyme of the 
heme biosynthetic pathway, was studied by using an established rat 
liver cell line (RLC-GAI). Lead was shown to produce a time- 
dependent increase in ALA synthetase activity, with a maximum 
after incubation of the cells for 24 h with 107° M lead nitrate. The 
effect of lead was not liver-specific in that increases in enzyme 
activity were produced in other tissue-derived cell lines. Cyclohexi- 
mide but not actinomycin D, cordycepin, or hydroxyurea, at con- 
centrations that inhibit the synthesis of protein, RNA, and DNA, 
prevented the lead-associated increase in ALA synthetase activity. 
Heme, added to the cells as hemin, also prevented the effect of lead. 
These results indicate that lead induced the synthesis of ALA 
synthetase secondary to an inhibition of the synthesis of heme. 


31507 Conditions necessary for quantifying ethyl methanesulfon- 
ate-induced mutations to purine-analogue resistance in Chinese ham- 
ster V79 cells. Shaw, E.I.; Hsie, A.W. (Oak Ridge National Lab., 
TN). Mutat. Res.; 51: 237-254(1978). 

Shaw and Hsie have investigated conditions necessary to 
quantify the relationship between exposure to a mutagen, ethyl 
methanesulfonate (EMS), and the frequency of mutation induction at 
the hypoxanthine—guanine phosphoribosy] transferase locus in V79 
cells. Maximal expression of potential mutants has been achieved by 
either subculturing at fewer than 5 x 10° cells/100-mm dish at 2-day 
intervals or by daily feeding of cultures. An expression period of 5 
days (measured from 1 day after the initiation of treatment with the 
chemical mutagen) should be allowed, since at least 4 days of 
expression is required to reach to steady maximum of mutation 
frequency. It appears that there is no concentration dependence of 
expression time necessary to reach a plateau of mutation frequency 
with increasing concentrations of EMS up to 1.6 mg/ml. About 1.25 
x 10° cells/100-mm dish or fewer should be plated for selection to 
avoid the loss of mutants which occur at 1.5 x 10° cells/dish, 
presumably through cross-feeding (metabolic cooperation). The use 
of 6-thioguanine in hypoxanthine-free medium (supplemented with 
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dialyzed fetal calf serum) appears to be a very stringent condition for 
selection. Mutation induction by EMS as a function of EMS expo- 
sure (EMS concentration X treatment time) increases linearly with 
concentration up to 12 h. For these treatment periods, the observed 
mutation frequencies for EMS are directly proportional to mutagen 
exposure regardless of the duration of the treatment. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 31452 


PLANTS 


31508 (ANL-ERC—79-04) Some preliminary notes concerning 
the impact of fossil fuel combustion on crop plants. Miller, J.E.; 
Sprugel, D.G. (Argonne National Lab., IL (USA)). [nd]. Contract 
W-31-109-ENG-38. 6p. Dep. NTIS, PC A02/MF AOl1. 

A project concerning SO: effects on midwestern crop species 
is being pursued. Three 80’ x 100’ field plots of soybeans were 
periodically fumigated by controlled release of SO2 through a 
system of pipes suspended over the plant canopy. The fumigations 
were performed on 24 days between early July and late August for 
an average of 4.75 hours per day. The 1978 experiment was similar 
with 5 plots exposed to 18 fumigations averaging 4.1 hours per day. 
The mean SO, concentrations during fumigation were 117, 300 and 
786 ppB in 1977 and 94, 109, 192, 255 and 353 ppB in 1978. Only the 
plots receiving 786 ppB in 1977 and 353 ppB in 1978 exceeded the 
national secondary air quality criteria for SO2. Some chlorosis and 
bronzing of leaf tissue were observed in the plot receiving 786 ppB 
of SO: in 1977, and mild chlorosis was observed in the 353 ppB plot 
in 1978; no other plots exhibited visible injury. However, bean yields 
were reduced in all the fumigated plots, regardless of whether or not 
visible injury occurred. The bean yield reductions were primarily 
due to decreases in seed size, a number of filled seeds per pod, and 
number of pods per plant. The effect of SO2 fumigation on photosyn- 
thetic rate of leaf tissues was apparently contingent upon the age of 
the tissues, their prior exposure to SO2 and the prevailing environ- 
mental conditions. 


31509 Excess trace metal effects on calcium distribution in 
plants. Wallace, A. (Univ. of California, Los Angeles). Commun. Soil 
Sci. Plant Anal.; 10: No. 1/2, 473-479(1979). 

One of the most important roles of Ca in plants is that of 
protecting against toxicities of trace metals. Even though this is a 
function of Ca, at least some of the trace metals in excess do inhibit 
uptake and/or translocation of Ca. Manganese, when supplied at a 
very high level to bush beans (Phaseolus vulgaris L. cultivar Im- 
proved Tender-green) in solution culture, decreased Ca concentra- 
tion in leaves, stems, and roots. The inhibition was pronounced for 
10(E-3) and 10(E-2) M Mn. The decrease for the latter was 76% for 
leaves, 61% for stems, and 49% for roots. Molybdenum at 10(E-3) M 
decreased bush bean leaf, stem, and root concentrations of Ca by 
38%, 24%, and 16%, respectively. Vanadate at 10(E-5) M decreased 
bush bean concentrations of Ca in leaves, stems, and roots by 37%, 
50%, and 11%, respectively. Silver at 10(E-5) M decreased Ca in 
leaves by 67%. Cadmium at 10(E-4) M decreased leaf, stem, and root 
Ca by 76%, 28%, and 61%, respectively. Lithium at 50 ppM in soil 
decreased yields of bush beans by 75%, but had no effect on Ca in 
the shoots. In soil, 500 ppM Li decreased shoot yield of barley 
(Hordeum vulgare L. cultivar Atlas 57) by 66% and Ca concentra- 
tion by 72%. Nickel (2 x 10(E-5) M) decreased Ca concentration in 
bush bean leaves by 45% at 10(E-4) M Ca, 42% at 10(E-3) M Ca, 
and 33% at 10(E-2) M Ca. In roots the reductions were 35%, 43%, 
and 44%, respectively. Decreased uptake of Ca caused by excess 
trace metals could increase their phytotoxicity. 


31510 Influence of traffic immissions on grasses. Schaefer, K..; 
Wegener, H.R. (Giessen Univ. (Germany, F.R.). Inst. fuer Gruen- 
landwirtschaft und Futterbau). Wirtschaftseigene-futter; 23: No. 3/4, 
209-216(1977). (In German). 

In 1970-1973 along two roads of different traffic density the 
influence of traffic immissions on growth and some constituents of 
Lolium perenne L. as affected by the distance from the road edge 
was tested by means of pot trials. The yield sharply declines towards 
the road. It is reduced by increasing traffic density. On ensiling 
undesired types of fermentation occured. Forage harvested near the 
road has considerably higher in N, P20Os, K2O and NasO contents. 
Lead concentrations are raised 3 to 15 fold. Because of the lead law 
of 5/8/1971 lead levels will decrease substantially. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 28867, 31452, 31501, 31517 


31511 (ANL—78-90) Division of Biological and Medical Re- 
search annual report, 1977. Rosenthal, M.W. (ed.). (Argonne Nation- 
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al Lab., IL (USA)). 1977. Contract W-31-109-ENG-38. 234p. Dep. 
NTIS, PC All/MF AOI. 

Separate abstracts were prepared for 15 sections of the report. 
Additional sections on educational activities and publication and an 
author index are included. (HLW 


31512 (ANL—78-90, pp 185-193) Circadian cybernetics and 
chronotypic organismic sensitivity to environmental factors. Ehret, 
C.F.; Groh, K.R.; Meinert, J.C. Svihla, G. 1977. 

In Division of Biological and Medical Research annual 
report, 1977. 

Progress is reported on the following research projects: a diet 
plan for transmeridianal travelers and shift workers; the chronophar- 
macology of L-DOPA; implications for orthochronal therapy in the 
prevention of circadian dyschronism; and dyschronogenesis and the 
circadian toxicology of metals in the mammal. (HLW) 


31513 (PNL—2697) Effects of phenol on ATPase activities in 
crude gill homogenates of rainbow trout (Salmo gairdneri Richardson). 
Poston, T.M. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Jan 1979. Contract EY-76-C-06-1830. 60p. Dep. NTIS, PC 
A04/MF AOI. 

The ATPase specific activities from crude gill homogenates 
of rainbow trout were lower than those from microsomal prepara- 
tions reported in the literature. Sodium pump activity (ouabain 
sensitive NaK-ATPase) was demonstrable at 37°C. An ouabain 
insensitive NaK-ATPase was demonstrable at temperatures below 
30°C and may represent a Na-ATPase activity reported by others. 
Energy of activation at 25°C for total NaK-ATPase ws 10,500 
cal.mole~ *. Mg-baseline activity had an energy of activation at 25°C 
of 15,600 cal.mole~'. Mg-baseline activity was thermally labile at 
temperatures in excess of 30°C. Concentrations of Mg*? in excess of 
5 mM appeared to inhibit total NaK-ATPase activity. At 37°C, Na* 
and K* exerted little, if any, stimulatory effect on ATPase activities, 
in spite of the fact that 37°C was the only temperature at which 
sodium pump activity was demonstrable. MS-222 failed to produce 
any discernible changes in any of the demonstrable ATPase activities 
in crude gill homogenates. Total NaK-ATPase activities were more 
sensitive than Mg-baseline activities to in vitro inhibition by phenol. 
Concentrations of phenol which produce 50% inhibition in total 
NaK-ATPase produced only 35% inhibition in Mg-baseline activity. 
The nature of in vitro inhibition was uncompetitive. Sodium pump 
activity was unaffected by phenol at concentrations as high as 25 
mM. An effort was made to demonstrate an in vivo effects of phenol 
on rainbow trout gill ATPase activites. An infestation of a parasite 
(Gyrodactilus) on the experimental fish precludes any definative 
assessment of in vivo effects. 


31514 (TID—29014) Toxicology and metabolism of nickel com- 
pounds, Progress report, December 1, 1977—November 30, 1978. 
Sunderman, F.W. Jr. (Connecticut Univ., Farmington (USA). 
School of Medicine). 15 Aug 1978. Contract EY-76-S-02-3140. 24p. 
Dep. NTIS, PC A02/MF AO1. 

The toxicology and metabolism of nickel compounds [NiCh, 
aNisS2, NiS, Ni powder, and Ni(CO),] were investigated in rats. The 
new knowledge includes: elucidation of dose-response and time- 
response relationships for teratogenicity of Ni(CO), in rats. The 
specificity of Ni(CO), for induction of ocular anomalies in rats 
appears to be unique among known teratogenic agents; demonstra- 
tion that erythrocytosis induced in rats by intrarenal injection of 
aNigsS2 is (a) associated with increased serum erythropoietin activity 
and (b) suppressed by simultaneous injection of manganese; observa- 
tion that manganese also suppresses industion of renal cancers in rats 
after intrarenal injection of aNisS2; observation that in vitro exposure 
of Syrian hamster cells to aNisS2 causes disorganization of cellular 
morphology, and that clones of such transformed cells cause tumors 
after sc injection in nude mice; acquisition of new information 
regarding pathophysiological mechanisms of nickel-induced hyper- 
glycemia an nephrotoxicity; demonstration that D-penicillamine can 
serve as an alternative chelating agent for therapy of acute Ni(CO), 
poisoning; and refinement of analytical methods for nickel in biologi- 
cal meterials, and application of urine nickel analyses for monitoring 
nickel-exposed workers. 


MAN 
REFER ALSO TO CITATION(S) 31386, 31492, 31514 


31515 (RERF-TR—4-77) Consideration of two biochemical ap- 
proaches to monitoring human populations for a change in germ cell 


mutation rates. Neel, J.V.; Mohrenweiser, H.; Satoh, C.; Hamilton, 
H.B. (Radiation Effects Research Foundation, Hiroshima (Japan); 
Michigan Univ., Ann Arbor (USA). Dept. of Human Genetics). 2 
Jun 1977. Contract EX-76-C-28-3161. 2lp. (In Japanese and Eng- 
lish). (CONF-770559—3). Dep. NTIS, PC A02/MF AOI. 

From Expert conference; Oslo, Norway (11 May 1977). 
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This report presents two different strategies for monitoring 
increased mutation rates resulting from exposure to an environmen- 
tal mutagen, both of which are based on the detection of biochemical 
variants of polypeptides. Using the first strategy, one monitors a 
defined population continuously for the rate at which children with 
such a variant are born to normal parents. An increase in this rate 
implies increasing exposure to a mutagen. With the second strategy, 
one contrasts the findings in the children born to a control group or 
groups with the findings in the children born to an exposed group, 
however this is defined. An example of each strategy is included. 
The alternatives to mutation which must be considered when a child 
with a variant is found to have nonaffected parents are considered. 
The numbers of individuals necessary to detect an increase of a 
specified magnitude are discussed. 


31516 Dose-response relationships of the carbon monoxide 
burden. Rosmanith, J. (Technische Hochschule Aachen (Germany, 
F.R.). Abt. Hygiene und Arbeitsmedizin). Wiss. Umwelt ISU; No. 1, 
7-15(1978). (In German). 

From Power stations: aims of environmental protection and 
their realisation; Aachen, Germany, F.R. (27 - 28 Sep 1977). 

The emission- and imission-values of carbon monoxide, the 
relationship between the parameters of the dose (Co-A, CO- 
Asub(alv), HbCO) and the metabolic pathways of the carbon mon- 
oxide in the organism are shown in a short literary review. The 
different opinions about the existence of chronic CO-intoxication are 
adduced, too. In this connection the biochemical alterations (inhibi- 
tion of the cytochrom-oxidase-system, decrease of the activity of 
ALAD and ferrochelatase, increase of 2,3-Diphosphoglycerate of 
the erythrocytes) are mentioned. These should be used as parameters 
of the subcritical effect for the valuation of the dose-response- 
relationships in epidemiological studies. 


31517 Cytologic observations and cancer incidence following ex- 
posure to BCME. Lemen, R.A. (National Inst. for Occupational 
Safety and Health, Cincinnati, OH); Johnson, W.M.; Wagoner, J.K.; 
Archer, V.E.; Saccomanno, G. Ann. N.Y. Acad. Sci.; 71-80(1974). 

The investigative cycle has now advanced full circle. The 
carcinogenecity of bis(chloromethyl)ether (BCME), initially discov- 
ered in laboratory-animal experiments, spurred occupational epide- 
miological sputum cytology and cancer-incidence studies which 
demonstrated the carcinogenicity of BCME in humans. In turn, 
these observations spurred laboratory investigations into the sponta- 
neous formation of BCME. Subsequently, this spontaneous forma- 
tion of BCME was demonstrated to occur in select industrial set- 
tings. These observations on the carcinogenicity of BCME, first in 
animals and subsequently in man, strongly support the need for 
animal testing prior to introduction of agents into the environment. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


31518 Federal environmental litigation in 1976: the Concorde 
decision. Peers, R.A. Harvard Env. Law Review; 1: 167-172(1976). 

Supersonic transport technology has been the source of per- 
sistent controversy. Following requests from Air France and British 
Airways for permission to land the Concorde SST at Kennedy Int'l 
airport in New York, various suits were brought to block the 
Concorde landings. Environmental groups claimed that the dangers 
of the SST were still relatively untested, and that landing the 
Concorde at a major New York airport was a direct violation of 
both NEPA 69 and the Noise Control Act of 1972. In all the court 
decisions, the environmental groups were overruled, although the 
SST is being allowed to land only on a trial basis and is being closely 
monitored for possible adverse effects on environment and human 
health. 40 references. 


31519 FAA noise abatement policy statements. Harvard Env. 
Law Review; 1: 425-429(1976). 

A policy statement released by FAA on November 18, 1976, 
outlines a comprehensive aircraft noise abatement program that 
includes deadlines for compliance with source emission standards for 
commercial aircraft and recommendations for action by local gov- 
ernments and airport proprietors. For currently operating aircraft, 
the new FAA regulations set up a schedule of time limits within 
which subsonic jets that fail to meet existing noise standards must 
either be retired or be retrofitted with noise abatement equipment. 
Regarding future design of aircraft, FAA intends to promulgate an 
appropriate set of more stringent noise standards applicable to sub- 
sonic jets by March 1977. 26 references. 


ERA VOL. 4, NO. 11 
HEALTH AND SAFETY 


31520 Transport of hazardous materials. Burt, A. (ed.). London, 
England; Institution of Civil Engineers (1978). 159p. (CONF- 
771268—). Institution of Civil Engineers, P.O. Box 101, 26-34 Old 
Street, London, England. 

From Transport of hazardous materials symposium; London, 
UK (15 Dec 1977). 

Eight papers are included: technical, regulatory, and interna- 
tional problems in road transport; schemes for rapid identification of 
chemicals and their hazards in emergency; design features of road 
vehicles; design of tank containers; routing of hazardous substances 
moved by road; monitoring, regulations, codes of practice and 
proposals for future action; emergency response systems; and risk 
assessment. (DLC) 


GEOSCIENCES 


REFER ALSO TO CITATION(S) 30480, 31258 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 29458, 31563 


31521 (LA—7625-MS) Determination of relative hydraulic con- 
ductivity from moisture retention data obtained in the Bandelier tuff. 
Abeele, W.V. (Los Alamos Scientific Lab., NM (USA)). Jan 1979. 
Contract W-7405-ENG-36. 7p. Dep. NTIS, PC A02/MF AO1. 

A method for calculating unsaturated hydraulic conductivity 
from measured values of matric potential and saturation ratio is 
applied to data for the Bandelier tuff. A method described by 
Campbell requires that the measured data satisfy a particular log— 
log relationship. The coefficient of correlation using the predictive 
formula in actual measurements is highly significant at matric poten- 
tials lower than -10 kPa (-0.1 bar). The decrease of the relative 
hydraulic conductivity with decreasing saturation ratio is more rapid 
for crushed tuff than undisturbed tuff. 


31522 (NVO—410-49) Emplacement hole drilling. Nevada Test 
Site, Fiscal Year 1978. Dean, R. (Reynolds Electrical and Engineer- 
ing Co., Inc., Las Vegas, NV (USA)). Jan 1979. Contract EY-76-C- 
08-0410. 2ip. Dep. NTIS, PC A02/MF AOl1. 

Operational and cost data on the 21 emplacement holes com- 
pleted during Fiscal Year 1978 are compiled. The data are summa- 
rized in significant categories, and factors which influence drilling 
cost are indicated. Cost per foot data are compared between users 
and between fiscal years where a basis for comparison exists. 12 
tables. (RWR) 


31523 (NVO— 1253-14) Development of a quasi three-dimension- 
al groundwater model for a portion of the Nevada Test Site. Ober- 
lander, P.L. (Nevada Univ., Reno (USA). Desert Research Inst.). 
Jan 1979. Contract EY-76-C-08-1253. 89p. Dep. NTIS, PC A0S5/MF 
AOl. 

Groundwater systems are often modeled on computers by use 
of a finite difference method in two dimensions, height and length. 
These models do not account for water movement in the lateral 
extent normal to the model. An empirical correction matrix was 
devised that will partially adjust a two-dimensional model for flow 
in the third dimension. In an isotropic and homogeneous medium, 
the correction matrix averages a 4.9% difference in potential values. 
The correction matrix was applied to the groundwater system from 
Pahute Mesa to Yucca Flat on the Nevada Test Site, a distance of 24 
kilomeers. The geology of the area is complex and contains folded 
and thrust-faulted Paleozoic through Tertiary rocks. Groundwater is 
recharged at Pahute Mesa and flows to Yucca Flat at the rate of 64.8 
acre feet/year. The maximum water flow under all of Yucca Flat 
and into the Ash Meadows groundwter system is 1240 acre feet/ 
year. 12 figures, 7 tables. 


31524 (RHO-C—10) Hole history core hole DC-2 Hanford, 
Washington. (Fenix and Scisson, Inc., Richland, WA (USA)). Sep 
1977. Contract EY-77-C-06-1030. 22p. Dep. NTIS, PC A02/MF 
AOl. 

The purpose of core hole DC-2 was to core drill vertically 
through the basalt and interbed units for stratigraphic depth determi- 
nation and core collection and to provide a borehole for hydrologi- 
cal testing. The total depth of core hole DC-2 was 3,300 feet. Core 
recovery exceeded 99 percent of the total footage cores. The coring 
record is tabulated. 3 figures, 3 tables. (RWR) 
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31525 (USGS-OFR—79-220) Schlumberger soundings and geo- 
lectric cross-sections in Yucca Lake, Nevada Test Site, Nevada. 
Zohdy, A.A.R.; Bisdorf, R.J. (Geological Survey, Denver, CO 
(USA)). 1978. Contract EY-76-A-08-0474. 68p. Dep. NTIS, PC 
A04/MF AOl1. 

In 1977, the U.S. Geological Survey made fifty two (52) 
symmetric Schlumberger resistivity soundings in the Yucca Lake 
area, Nevada Test Site, Nevada. The purpose of the survey was to 
study the five large cracks that have opened successively, in the lake 
deposits, from pre-1950 to 1969. The results of the study indicate 
that: (1) There are no large gravel deposits near the open cracks. (2) 
It is easy to determine the thickness of the lake deposits with the 
Schlumberger sounding method. (3) There is strong evidence for the 
presence of faults in the NNW-SSE direction. (4) There is evidence 
for faults in the ENE-WSW direction; they are located in the 
vicinity of the cracks. Computer-generated geoelectric sections de- 
picting contours of interpreted true resistivities in ohm-meters are 
shown. A map shows the location of inferred faults in the electric 
basement. The appendix contains the sounding curves obtained. 


31526 Quantitative analysis of the association between the basic 
thermal physical characteristics of frozen ground. Konovalov, A.A. 
Osn., Fundam. Mekh. Gruntov; No. 1, 14-16(Jan 1979). (In Russian). 

Results are given for the experimental determination of the 
coefficient of heat conductivity of frozen and thawed ground, esti- 
mated by generally accepted methods. The content of frozen water 
in the frozen ground was also estimated. An expression was found 
for the association between these indicators. The time character of 
the relationship between the content of frozen water and tempera- 
ture is indicated. A formula is derived for determining the content of 
nonfrozen water that accounts for the time factor. 8 references, 3 
figures, | table. 


31527 Rock mass reactions to earth tidal forces. Rinehart, J.S. 
(HyperDynamics, Inc., Santa Fe, NM). pp 121-129 of Rock mechan- 
ics. Kim, Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The continually varying stresses to which the earth is subject- 
ed due to the gravitational pull of the sun and the moon are 
extremely small, of the order of 1077 to 10” * times the acceleration of 
gravity. Nonetheless they frequently influence volcanic activity, 
earthquakes, slippage along faults, and probably numerous other 
solid earth geophysical phenomena. Some of these observations can 
be explained on the basis of pure elastic strains; many others cannot. 
Two suggestions are made here which could possibly account for 
the observations that cannot be explained on the basis of pure elastic 
reaction. One is that a particular geophysical phenomenon often 
establishes and maintains an extremely delicate balance with the 
forces driving it so that slight perturbations in these forces may 
trigger out-of-the-ordinary events or simply perturb the geophysical 
action. Volcanic and geyser activity, earthquakes, and slippage along 
faults are examples of such balance. Second, some of the long term 
effects that may occur over decades are more satisfactorily explained 
by invoking the notion of relative block motion. Such motion is a 
logical consequence of changes in buoyancy brought on by vari- 
ations in the gravitational potential. The tidal stressing of rock 
masses with their concomitant movements and deformation repre- 
sents potential hazards in the utilization of underground openings. 


31528 Contributions to the geologic time scale. Cohee, G.V.; 
Glaessner, M.F.; Hedberg, H.D. (eds.). Tulsa, OK; American Asso- 
ciation of Petroleum Geologists (1978). 395p. (CONF-7608132—). 
American Association of Petroleum Geologists, P.O. Box 979, Tulsa, 
OK 74101 $19.00. 

From 25. international geological congress; Sydney, Australia 
(16 Aug 1976). 

The conference on geologic time scale was divided into four 
sessions. The first session inclued general papers on methods of 
dating, geochronologic scales, stratotypes, biochronology, and the 
magnetic-polarity time scale. The second session dealth with the 
physical time scale and related geochronological problems. The 
third and fourth sessions consisted of reports on dating and problems 
needing resolution within each individual geologic system. Complete 
transcripts of the 36 papers presented are compiled. (JSR) 


31529 Lead isotope studies of galena from some occurrences in 
India. Balasubrahmanyan, M.N.; Chandy, K.C. (Geological Survey 
of India, Calcutta). Rec. Geol. Surv. India; 107: 141-148(1976). 

Lead isotopic studies of galena from Zawar and Rahpura- 
Dariba occurrences in the Proterozoic-Aravalli supergroup of Penin- 
sular India reveal ages of 1443 and 1620 m.y. ‘respectively’ and from 
Amjhor occurrence of the Proterozoic Vidhyan supergroup 725 
m.y. The isotopic ratios indicate that these stratiform deposits are 
volcano-sedimentary in origin. The new age data for the galena in 
Aravalli indicate the possible need for revision of the current think- 
ing that the Aravalli cycle closed at c. 2000 m.y. The Amjhor galena 
date confirms that the Vindhyan supergroup had a large time span 
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commencing from c. 1400 m.y. and that rocks with ages between 900 
and 600 m.y. do occur in the basin contradicting earlier views. 


GEOPHYSICS 


31530 Peridotite—CO.—H.20O, and carbonatitic liquids in the 
upper asthenosphere. Wyllie, P.J. (Univ. of Chicago, IL). Nature 
(London); 266: No. 5597, 45-47(3 Mar 1977). 

The recent discovery that COz at upper mantle pressures has 
a dramatic effect on the melting temperature of peridotite (because 
the silicate assemblage becomes carbonated), and on the composition 
of near-solidus liquid, has petrological and geophysical implications 
that have been explored extensively. The influence of HzO has 
received only passing reference, probably because it was tacitly 
assumed that this would modify the carbonate-dominated melting 
relationships significantly. Construction of a schematic diagram is 
described for the system peridotite—CO2—H2O which shows that 
the carbonate can persist even in the presence of vapors with high 
H2O/CO:. Starting with peridotite—H2O at high pressures, a small 
addition of COz is sufficient for the generation of carbonate. This 
leads to the unexpected conclusion that many of the applications 
deduced for the melting of carbonated peridotite may remain valid 
with vapors enriched in H2O/COz. In particular, the interstitial 
liquid in the upper part of the seismic low-velocity zone may be 
carbonatitic even with H2O present as a component. 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 31263, 31312, 31379 


31531 (COO—3134-18) Comprehensive study of the seismotec- 
tonics of the easter Aleutian arc and associated volcanic systems. 
Annual progress report, March 1, 1978—February 28, 1979. Jacob, 
K.H.; Davies, J.N.; Beavan, J.; Johnson, D.; House, L.; Krause, J.; 
Hickman, S.; Winslow, M.; Hauptman, J.; Mor’, J.; Sykes, L.R. 
(Columbia Univ., Palisades, "NY (USA). Lamont-Doherty Geologi- 
cal Observatory). 1979. Contract EY-76-S-02-3134. 114p. Dep. 
NTIS, PC A06/MF AO1. 

Based on the historic seismic record and accurate hypocenter 
data obtained from the eastern Aleutian seismic network, a relation- 
ship between the subduction-zone seismicity, volcano-trench separa- 
tion, and the occurrence of great thrust earthquakes has been estab- 
lished for the Aleutian arc. On the basis of strong-motion accelero- 
meter data it was found that high stress drops (540 t 650 bars) were 
associated with two moderate-size earthquakes (m/sub b/ = 6.0 and 
5.8) within the Shumagin Islands seismic gap. This indicates that 
near the down-dip end of the major thrust zone, at depths of about 
40 km, high tectonic stresses have accumulated within the gap 
segment of the arc. That such accumulation of stress is presently an 
ongoing process is corroborated by results from geodetic precision 
leveling on Unga Island. The leveling data indicate tilt rates of about 
1 microradian/year. The tilting is directed down towards the trench 
and up towards the volcanic arc. Whether the recent activity of 
Pavlof, Shishaldin and Westdahl volcanoes indicates transmission of 
high tectonic stresses from the major thrust zone to the volcanic arc 
is unresolved. The search for a shallow magma chamber beneath the 
seismically monitored Pavlof volcano is still inconclusive although 
large amounts of recently acquired data remain to be analyzed. A 
geologic reconnaissance of the Shumagin Islands and the Adjacent 
Alaska Peninsula revealed Quaternary uplifted marine terraces and 
evidence for Holocene faulting. Both findings have severe implica- 
tions for long-term tectonic activity and seismic hazards in the 
region of this seismic gap, portions of which are presently consid- 
ered for off-shore hydrocarbon exploration and development. A 
critical analysis of th presently operating seimic data acquisition 
system reveals that a major change in remote sensing and central 
recording equipment is urgently needed for the Pavlof, Cold Bay, 
and Shumagin sections of the seismic array. 


31532 Role of ground conditions in the city of Zarafshan in 
changes of seismic intensity of the Gazlii earthquake. Turakhodzhaev, 
A.U. (Inst. Seismologii, Moscow, USSR). Uzb. Geol. Zh.; No. 1, 78- 
82(1979). (In Russian). 

An examination is made of the engineering-geological condi- 
tions of the city of Zarafshan and the basic factors that influence 
changes in the seismic intensity of the Gazlii earthquake. 4 refer- 
ences, | table. 


31533 Rock mechanics approcah to seismic risk evaluation. Lee, 
C.F. (Ontario Hydro, Toronto). pp 77-88 of Rock mechanics. Kim, 
Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

In mechanics terms, this paper traces the origin of high 
horizontal stresses in crustal rocks to the viscoelastic compression 
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experienced by them under repeated glacial loading and rigid con- 
finement, ae at the same time the effects of heavy 
erosion, differential uplift and warping upon unloading, as well as 
tectonics. Attention is drawn to the general trend of increasing 
deviator stress with depth both in Ontario and in several other parts 
of the world, and to the possibility of deep-seated fracturing and 
shear failure. An attempt is also made to correlate the degree of 
overstressing which may occur in some crustal rocks, the consequent 
release of seismic energy, and the magnitude of the resulting earth- 
quake. With such an approach, an upper bound magnitude of 7 to 8 
(on the Richter scale) was deduced for eastern Canadian earth- 
quakes. The application of this mechanistic approach to seismic 
zoning and prediction is described, along with its inherent limita- 
tions. 


31534 Near surface in situ stress pattern adjacent to the San 
Andreas fault, Palmdale, California. Engelder, T. (Columbia Univ., 
Palisades, NY); Sbar, M.L.; Marshak, S.; Plumb, R. pp 95-101 of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

We made 29 in situ strain relaxation measurements distributed 
among eight sites spaced on a 35 km transect across the San Andreas 
fault and into the western Mojave Desert southeast of Palmdale, 
California. Strain was measured by overcoring strain gauge rosettes 
bonded to the flattened bottom of boreholes. Our purpose was to 
measure the regional stress field and any modification of it by the 
San Andreas fault system. At sites most distant from the fault our in 
situ stress measurements appear to reflect the regional tectonic stress 
field as inferred from fault-plane solutions and geologic structures. 
Near the fault, our principal stress orientations deviate considerably 
from the regional trend. Thus, we might infer that the stress orienta- 
tions observed were indicative of influence by the fault on the 
regional stress field. Other near-surface strain relaxation measure- 
ments in the same area are consistent in orientation and magnitude 
with our measurements. This pilot study has shown that tectonic 
stress can be detected by near-surface in situ stress measurements. 


31535 Premonitory slip associated with stick-slip in Tennessee 
sandstone. Teufel, L.W.; Lo ope. J.M. (Texas A and M Univ., Col- 
lege Station). pp 102- 109 of Rock mechanics. Kim, Y.S. (comp.). 
Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Triaxial stick-slip experiments have been conducted on 35° 
precuts of Tennessee sandstone in order to measure and characterize 
premonitory slip. Premonitory slip always precedes stick-slip events, 
occurring within 10% or less of the peak shear stress. It is apparently 
an essential and necessary part of the stick-slip process. The amount 
of premonitory slip before an event increases with increasing confin- 
ing pressure, decreasing displacement rate, increasing total shear 
displacement along the sliding surface, and when the precut is water 
saturated. In all of these cases an increase in the asperity contact area 
on the sliding surface is expected and it is suggested that premonito- 
ry slip is dependent on the bahavior of the asperity contacts. If 
premonitory slip occurs on a large scale it may not only be an 
important precursive phenomenon for predicting earthquakes, but 
also may be an essential part of the earthquake process. 


31536 Preseismic slip in a large scale friction experiment. Dieter- 
ich, J.H.; Barber, D.W.; Conrad, G.; Gorton, Q.A. (U.S. Geological 
Survey, Menlo Park, CA). pp 110-117 of Rock mechanics. Kim, Y.S. 
(comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Biaxial friction experiments on a sample with dimensions of 
150 cm x 150 cm x 40 cm show that stable slip consistently precedes 
unstable slip. Inhomogeneity of shear strength relative to frictional 
forces controls the preseismic slip. The amount and duration of 
preseismic slip increases with inhomogeneity. The results of this 
study indicate that preseismic displacements are proportional to the 
length of the sliding surface. Unlike experiments with smaller sam- 
ples in which the entire surface moves during unstable slip, some of 
the unstable slip events in these experiments were confined to the 
central patch of the sliding surface. Unstable slip occurs at all normal 
stresses and strain rates examined in this study. The coefficient of 
friction at the beginning of unstable slip is 0.52 +- .02 independent of 
normal stress. Prior to unstable slip, preseismic slip of varying 
duration and magnitude is always observed. 


31537 Experimental fault creep under constant differential stress 
and high confining pressure. Solberg, P.H.; Lockner, D.A.; Summers, 
R.S.; Weeks, J.D.; Byerlee, J.D. (U.S. Geological Survey, Menlo 
Park, CA). pp 118-120 + vp of Rock mechanics. Kim, Y.S. (comp.). 
Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 
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The time-dependent deformation of Westerly granite contain- 
ing a sawcut separated by crushed Westerly granite fault gouge was 
studied at 4 kbars of confining pressure. Differential stress was 
increased in steps and held constant at each stress level while fault 
creep was monitored. Logarithmically decaying primary creep oc- 
curred immediately after each increase in the differential stress level. 
Primary creep was followed by constant rate secondary creep above 
9,200 bars of differential stress and the slip rate increased rapidly 
with increasing stress levels. At 10,834 bars of differential stress, 
primary and secondary creep were followed by accelerating tertiary 
creep, which culminated in violent slip. Our results may be applica- 
ble to earthquake prediction along the central San Andreas fault. 
They suggest that sudden seismic slip in the area of constant rate 
fault creep should be preceded by a period of accelerating creep. 


31538 Geological—geophysical conditions of seismicity in the 
southwestern Primor’'ya. Organova, N.M.; Kruchinina, L.M. Sov. 
Geol.; No. 12, 122-124(1978). (In Russian). 

A_ geological—geophysical analysis of the southwestern 
Primor’ya’s seismicity and data on the Primor’ya earthquake of 14 
September 1955 have established that the focus of the earthquake 
was at a depth of about 10 km in the granite layer. The magnitude 
(4.7) of the earthquake was determined and for the first time a map 
of its isoseisms was compiled according to macroseismic data. The 
earthquake was associated with movements in the zone of the long- 
existent Coastal-Rasdol’nen fault along with the joined blocks under- 
went variably directed movement (uplifts and subsidence). These 
data can be used for microseismic zoning. 8 references, 1 figure. 


31539 Seismotektonika nekotorykh raionov yuga SSSR. (Seismo- 
tectonics of some regions of southern USSR). Gubin, IE. (ed.). 
Moscow, USSR; Izdatel’stvo Nauka (1976). 189p. 

A compilation is presented of articles on the geological struc- 
ture and seismicity of the Crimea and of a series of ranges of the 
Caucasus, middle Asia, and Kazakhstan. Abstracts were prepared for 
the individual articles. 


31540 Seismic regionalization maps with presumed (predicted) 
focal zones of destructive earthquakes. Napetvaridze, Sh.G. pp 5-6 of 
Seismotektonika nekotorykh raionov yuga SSSR. Gubin, I.E. (ed.). 
Moscow, USSR; Izdatel’stvo Nauka (1976). (In Russian) 

The modern requirements of designing earthquake-proof con- 
struction which must be included in seismic regionalization maps are 
presented. Emphasis is placed on the need of identifying on the maps 
the focal zones, determined by individual faults or fault zones, in 
order to compute the epicentral distance and magnitude when esti- 
mating the quantitative characteristics of seismic oscillations. 


31541 Seismic zoning maps with seismogenic (focal) zones. 
Gubin, I.E. pp 6-25 of Seismotektonika mekotorykh raionov yuga 
SSSR. Gubin, I.E. (ed.). Mowcow, USSR; Izdatel’stvo Nauka 
(1976). (In Russian) 

The necessity of developing seismic zoning by a transition 
from maps with earthquake intensity zones to maps with seismogenic 
(focal) zones of destructive earthquakes is shown. The elements of 
these new maps are analyzed and their value in practical use is 
explained. The characteristics of the construction of these maps are 
discussed. 


31542 Tectonic position of earthquake foci and seismic regionali- 
zation of the Crimea. Karmazin, P.S. pp 26-31 of Seismotektonika 
nekotorykh raionov yuga SSSR. Gubin, I.E. (ed.). Mowcow, USSR; 
Izdatel’stvo Nauka (1976). (In Russian) 

The principal seismogenic zone of the Crimean region is the 
fault zone of the continental depression of the Black Sea. It is joined 
from the north by the seismogenic zone of the continental shelf, and 
from the south by a region of the intensive drops of the deep-water 
Black Sea depression. The degree of the seismicity of these zones 
and their sections was determined from data on past earthquakes and 
characteristics of tectonic movements. A seismic regionalization map 
of the Crimea is presented. 


31543 Seismic zoning of Azerbaidzhan. Agamirzoev, R.A. pp 31- 
41 of Seismotektonika nekotorykh raionov yuga SSSR. Gubin, LE. 
(ed.). Moscow, USSR; Izdatel’stvo Nauka (1976). (In Russian) 

The seismicity of Azerbaidzhan was shown to be determined 
by tectonic movements along seismogenic faults of various catego- 
ries; the degree of seismogenecity of each fault zone and its individu- 
al sections was determined as well as the dimensions of future 
possible areas with tremors of specific intensity laterally from the 
fault zone. A seismic zoning map is presented. 32 references, 2 
figures, 1 table. 


31544 Seismogenic zones of southeastern Armenia. Simonyan, 
G.P. pp 41-48 of Seismotektonika nekotorykh raionov yuga SSSR. 
Gubin, LE. (ed.). Moscow, USSR; Izdatel’stvo Nauka (1976). (In 
Russian) 

Seismogenic zones of destructive shock intensity caused by 
active fault zones of various categories have been identified in 
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southeastern Armenia. The history of those faults’ formation is given 
and the degree of their seismicity is given, based on any 
structural features and past earthquakes. 29 references, 2 figures. 


31545 Seismogenic zones of eastern Uzebekistan and seismic 
regionalization. Ibragimov, R.N. pp 48-72 of Seismotektonika neko- 
torykh raionov yuga SSSR. Gubin, I.E. (ed.). Moscow, USSR; 
Izdatel’stvo Nauka (1976). (In Russian) 

Numerous seismogenic zones of three categories were identi- 
fied in eastern Ubekistan that are caused by faults of three different 
classes, and the degree of their seismicity was clarified. A seismic 
zone map was compiled on the basis of these zones. A great deal of 
factual geological and seismic material is cited. 49 references, 6 
figures, | table. 


31546 Conditions for the formation of northern Tyan-Shan topog- 
raphy and the probable mechanism of that process. Patalakha, E.1.; 
Chabdarov, N.M. pp 80-90 of Seismotektonika nekotorykh raionov 
yuga SSSR. Gubin, I.E. (ed.). Moscow, USSR; Izdatel’stvo Nauka 
(1976). (In Russian) 

An examination is made of the geological structure of north- 
ern Tyan-Shan and the features of plutonic tectonic processes which 
have led to the formation of later geological structures and topogra- 
phy. An explanation is given for the modern process of topographi- 
cal formation and the geological conditions for the generation of 
strong earthquakes in the territory under study. A seismic regionali- 
zation map is compiled which indicates seismogenic zones caused by 
major faults. 23 references, 6 figures. 


31547 Most important seismogenic fractures of Tadzhikistan. 
Babaev, A.M. pp 91-105 of Seismotektonika nekotorykh raionov 
yuga SSSR. Gubin, I.E. (ed.). Moscow, USSR; Izdatel’stvo Nauka 
(1976). (In Russian) 

The most important seismogenic regional fractures are identi- 
fied on the basis of analyzing the historical geological development 
of Tadzhikistan, including the modern era. An evaluation is made of 
the degree of seismicity of each fracture according to geological 
data. 44 references, 2 figures. 


31548 Seismogenic zones of Tadzhikistan. Babaev, A.M.; Mir- 
zoev, K.M. pp 105-118 of Seismotektonika nekotorykh raionov yuga 
SSSR. Gubin, I.E. (ed.). Moscow, USSR; Izdatel'stvo Nauka (1976). 
(In Russian) 

Fourteen principal seismogenic zones within the territory of 
Tadzhikistan were established and the degree of their seismicity was 
determined. It was demonstrated that the crossover regions of trans- 
verse upheavals with major seismogenic faults cannot be considered 
to be the most probable sources of destructive earthquakes. It was 
found that neither the recorded nor the expected maximal earth- 
quakes depend on the magnitude of the velocity gradient of modern 
tectonic movements. 22 references, | figure, 1 table. 


31549 Basic seismicity characteristics of seismogenic zones in 
Tadzhikistan. Mirzoev, K.M. pp 118-129 of Seismotektonika neko- 
torykh raionov yuga SSSR. Gubin, ILE. (ed.). Moscow, USSR; 
Izdatel’stvo Nauka (1976). (In Russian) 

The environmental composition and the velocity of tectonic 
movements along faults within the seismogenic zones of Tadzhikis- 
tan determine the various properties of the seismogenic process and 
the values of its parameters in those zones. The average probability 
values were calculated for strong earthquakes and the most probable 
regional sources of the strongest earthquakes in the principal seismo- 
genic zones were identified. 3 references, 2 figures, 1 table. 


31550 Plutonic structure of northern Tyan-Shan and adjoining 
areas (according to geophysical data). Akishev, T.A.; Malinin, E.G.; 
Popov, K.A.; Rozenblat, M.M.; Urazaev, B.M. pp 130-140 of Seis- 
motektonika nekotorykh raionov yuga SSSR. Gubin, I.E. (ed.). 
Moscow, USSR; Izdatel’stvo Nauka (1976). (In Russian) 

Results are given for the interpretation of geophysical materi- 
als reflecting the structure of northern Tyan-Shan and its adjoining 
territories. Characteristics are given for fractures and blocks of 
various order. Newly activated plutonic fractures are particularly 
examined, and data which are important for establishing the seismic- 
ity of the latter are given. 5 references, 5 figures, 1 table. 


31551 Structural characteristics and the plutonic structure of the 
northwestern foothills of the Tyan-Shan and adjoining territories in 
relation to seismicity. Abdulin, A.A.; Bykadorov, V.A.; Tsirel’son, 
B.S.; Khrychev, B.A. pp 141-149 of Seismotektonika ‘nekotorykh 
raionov yuga SSSR. Gubin, I.E. (ed.). Moscow, USSR; Izdatel’stvo 
Nauka (1976). (In Russian) 

An explanation is given of the plutonic geological structure of 
the pre-Mesozoic foundation and the Mesozoic—Cenozoic platform 
cover of the territories adjoining the ridge of the Karatau and 
Chatkalo-Kuramin mountain range as well as the middle stream 
valley of the Syrdar'i and Kyzylkumov rivers for the purpose of 
establishing the geological basis for seismic zoning. Earthquakes 
were found to gravitate toward the active fracture zones. Conclu- 
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sions are offered on the seismic conditions of the city of Chimkent 
and other cities located in the Chulim fracture zone. 19 references, 4 
figures. 


31552 Methodological features of studying variations in the ve- 
locities of seismic waves induced by explosions in focal zones. Anton- 
enko, A.N.; Sergeev, O.V. pp 149-156 of Seismotektonika nekotor- 
ykh raionov yuga SSSR. Gubin, LE. (ed.). Moscow, USSR; 
Izdatel’stvo Nauka (1976). (In Russian) 

The first results from seismological studies of the focal zones 
in Almaatinskaya Oblast are reviewed, and the methodology is 
explained. The change in the physical properties of rocks in the focal 
(seismogenic) zone was studied by observing time changes in veloc- 
ity parameters of the media. 4 figures, 2 tables. 


31553 Modern tectonics of Kirgiziya and seismogenic structural 
forms. Chediya, O.K. pp 157-162 of Seismotektonika nekotorykh 
raionov yuga SSSR. Gubin, I.E. (ed.). Moscow, USSR; Izdatel’stvo 
Nauka (1976). (In Russian) 

An examination is made of rigid modern deflection and up- 
heaval zones in Kirgiziya as well as associated active fault zones. A 
brief description of the latter's seismogenecity is given. 14 refer- 
ences, 2 figures. 


31554 Study of the plutonic structure of the upper part of the 
earth's crust by using a complex of geological, geophysical, and seismic 
data (as illustrated by the Chuiskaya depression. Knauf, V.I.; Kuznet- 
sov, M.P.; Lobanchenko, A.N.; Nurmanbetov, K.; Utirov, Ch.U.; 
Shilov, G.G. pp 162-169 of Seismotektonika nekotorykh raionov 
yuga SSSR. Gubin, I.E. (ed.). Moscow, USSR; Izdatel’stvo Nauka 
(1976). (In Russian) 

The distribution of earthquake epicenters in the Chuiskaya 
depression region is shown to be caused by location of systems of 
activated ancient faults. The focal depths depend on the characteris- 
tics of the plutonic geological structure. 15 references, 1 figure. 


31555 Depths of fractures in southeastern Fergan according to 
data from recordings of distant earthquakes. Grin, V.P.; Kal’met’eva, 
E.A.; Kim, H.I. pp 169-179 of Seismotektonika nekotorykh raionov 
yuga SSSR. Gubin, LE. (ed.). Moscow, USSR; Izdatel’stvo Nauka 
(1976). (In Russian) 

Recordings of 75 distant eee aoe whose epicenter dis- 
tance lay within the range of 19 to 147° were used to determine the 
depth of fractures in the southeastern part of the Fergan valley. The 
computed depth values for the basic fractures correspond to availa- 
ble geological data. The purpose of the study ws to clarify the 
dimensions of elastic energy accumulation for the purpose of pre- 
dicting the magnitude of possible earthquakes. 6 references, 9 fig- 
ures. 


31556 Effect of ground conditions in the region of a seismic 
station on the spectra of seismic waves. Sabitova, T.M. pp 179-188 of 
Seismotektonika nekotorykh raionov yuga SSSR. Gubin, I.E. (ed.). 
Moscow, USSR; Izdatel’stvo Nauka (1976). (In Russian) 

The ground conditions in the localities of seismic stations are 
shown to influence the form of transverse wave spectra. Stable 
amplitudinal spectral characteristics associated with ground condi- 
tions were not observed. 7 references, 7 figures, 2 tables. 


GEOPHYSICAL SURVEY METHODS 


31557 (UCRL—52617) Total intensity magnetometer logging as 
a stratigraphic tool in Tertiary volcanic rock. Douglas, A.C.; Millett, 
M.R. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 8 Dec 1978. Contract W-7405-ENG-48. 15p. Dep. NTIS, PC 
A02/MF AO1. 

The total magnetic intensity of Tertiary volcanic rocks is a 
very effective means of positively identifying tuff units on the 
Nevada Test Site. With the magnetometer log, rapid identification of 
rock units and stratigraphic relationships is possible without thin 
sectioning or other tedious techniques. Once the stratigraphic se- 
quence has been identified, the characteristic magnetic signatures 
associated with individual volcanic units allow long-range correla- 
tions between holes that are vastly superior to those made by other 
commercially available logging methods. The accuracy of contacts 
is greatly enhanced over other logging methods and even sampling 
techniques in common use. The magnetometer log allows the geolo- 
gist to define contacts downhole to within one meter with extreme 
confidence. Additional refinements of the LLL-Nevada-developed 
system should allow improved lithologic identification and structural 
interpretation and make possible the determination of sub-surface dip 
geometry. 9 figures, 1 table. 


31558 Air-coupled seismic detector. Miller, D.E. (to Continental 
Oil Co.). US Patent 4,126,203. 21 Nov 1978. Filed date 25 Feb 1976. 
6p. 

A method and apparatus is claimed for improved detection of 
reflected seismic energy through detection of air pressure variations 
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in air above an air/earth surface interface. One form of apparatus 
suitable for detection in air of seismic energy waves emanating from 
beneath the earth surface consists of supporting a collecting reflect- 
ing member over a designated earth surface site and detecting air 
pressure variations at a focal point within the reflector member; and, 
thereafter, transmitting or conducting the reflected seismic energy 
indications for processing in accordance with the seismic energy 
source requirements to obtain seismic energy reflection data for the 
particular locale. 


31559 Theoretical study of vibrational radiation for various 
ground conditions. Chichinin, I.S. (Sibirskii Nauchno-Issledovatel’skii 
Inst. Geologii, Geofiziki i Mineral’nogo Syr’ya, Novosibirsk, USSR). 
Geol. Geofiz.; No. 8, 85-96(Aug 1978). (In Russian). 

It is shown that the observed narrow-band spectra of seismic 
signal excited by a vibrator may be explained by the fact that the fair 
agreement between the source and the ground may occur only in the 
region of resonance in the mass of vibroplatform and ground elastic- 
ity. The schemes of vibrational sources are discussed in which the 
agreement between the source and the medium is effected automati- 
cally in a wide range seismo-prospecting frequencies for the grounds 
with arbitrary characteristics. 


31560 Hodographs of VSP applied to observations in anisotropic 
media. Lapin, S.I. (Perm Univ., USSR). Geol. Geofiz.; No. 8, 97- 
104(Aug 1978). (In Russian). 

The peculiarities in the solution of the direct kinematic prob- 
lem of vertical seismic profiling for anisotropic media for different 
conditions are discussed. The formulas for hodographs of the pass- 
ing, reflected and headwaves are proposed. The cases when the 
medium is characterized by the wave surfaces as ellipsoids of rota- 
tional or arbitrary shape are discussed. 


31561 Ground-probing radar for delineation of rock features. 
Rubin, L.A.; Fowler, J.C. (ENSCO Inc, Springfield, Va). Eng. Geol. 
(Amsterdam); 12: No. 2, 163-170(Jul 1978). 

The use of ground-probing radar has been divided into two 
principal areas, namely, looking from the surface for near-surface 
objects such as voids, pipes and cables, and to map geologic discon- 
tinuities from within tunnels, mines, boreholes and other subsurface 
openings. This paper discusses the present technology both from the 
surface and from subsurface openings, and the use of signal process- 
ing, which has proven to be a major breakthrough in the use of radar 
in rock mechanics, is discussed. Some results obtained recently and a 
rather thorough review of a major project in metamorphic rock are 
covered. Current activities in mining and other application areas, 
including the use of radar for guiding mining machines, are men- 
tioned. A commercial radar was employed coupled with advanced 
signal processing for use as a coal-thickness sensor for automated 
control of a continuous miner. Considerable potential for radar in 
delineating rock features is concluded. 7 refs. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 28752, 28920, 28925, 28928, 
29096, 29461, 29462, 29558, 29560, 29834, 29841, 29849, 29850, 
29851, 29852, 29858, 29859, 29860, 29861, 30368, 31264, 31269 


31562 (ARH-C—00015) Core sample descriptions and summary 
logs of six wells within the Hanford Reservation. Summers, W.K..; 
Hanson, R.T. (Atlantic Richfield Hanford Co., Richland, WA 
(USA)). Jan 1977. Contract EY-76-C-06-2130. 50p. Dep. NTIS, PC 
A03/MF AOI. 

From February through May, 1976, selected sites on the 
Hanford Reservation were core drilled. These six holes provide a 
loose network of observation holes traversing the reservation in an 
east—west direction between the Columbia River and State High- 
way 240. This program represents the first attempt to recover cores 
from the glaciofluviatile material and Ringold Formation beneath 
the Hanford Reservation. This contains three parts: an introductory 
text describing the method of inspection and format for written 
description; summary logs that illustrate in condensed form the rocks 
penetrated by the wells drilled; and the detailed written descriptions 
of core samples. 3 figures, 7 tables. (RWR) 


31563 (LA—7563-MS) Petrology of tuff units from the J-13 drill 
site, Jackass Flats, Nevada. Heiken, G.H.; Bevier, M L. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 57p. 
Dep. NTIS, PC A04/MF AOl1. 

The J-13 drill hole, located in Jackass Flats, Nevada Test Site, 
has penetrated 125 m of alluvium and 932 m of tuff. Most of the tuff 
deposits consist of welded tuffs; glass phases in the tuffs have been 
replaced by authigenic minerals, mainly K-feldspar, silica, and zeo- 
lites. The zonation of authigenic minerals, with depth, indictes that 
alteration of glass phases and filling of vugs occurred during welding 


ERA VOL. 4, NO. 11 


and compaction of tuff units soon after deposition and by interaction 
with groundwater. Zonation of authigenic minerals in tuff deposits at 
Jackass Flats is similar to mineral zonation in tuffs elsewhere at the 
Nevada Test Site and in tuff deposits of west Texas. All appear to 
have been developed by leaching of glass phases and deposition of 
authigenic minerals in open hydrologic systems. 10 figures, 38 tables. 


31564 Rock mechanics. Kim, Y.S. (comp.). Reno, NV; Universi- 
ty of Nevada (1978). 553p. (CONF-780509—P1). Conferences and 
Institutes, Univ., of Nevada, Reno, NV. 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The 19th U.S. Symposium on Rock Mechanics was held at 
Stateline, Nevada, May 1—3, 1978. It was sponsored by the Mackay 
School of Mines with cooperation from the U.S. National Committe 
for Rock Mechanics of the National Academy of Sciences/National 
Research Council. Topics involved hydraulic fracturing, stability of 
underground cavities (including roof support mechanisms), slope 
stability of surface excavations, rock mass characteristics (including 
methods of measuring stresses and strains), explosive fracturing, and 
methods of predicting earthquakes. Individual papers have been 
entered individually into EDB and ERA; seven papers had been 
entered previously from other sources. (LTN) 


31565 (UCRL—13951) Effect of principal stress magnitudes on 
hydrofracturing orientation. Final report. Haimson, B.C. (Wisconsin 
Univ., Madison (USA). Dept. of Metallurgical and Mineral Engi- 
neering). Dec 1978. Contract W-7405-ENG-48. 15p. Dep. NTIS, PC 
A02/MF AOl. 

The purpose of this work was to establish the effect of the 
vertical stress on the direction and inclination of hydrofractures in 
the vicinity of the borehole wall for a set condition of horizontal 
stresses, and determine the minimum difference between the two 
principal horizontal stresses for which hydrofractures cease to be 
randomly oriented and become aligned with the maximum horizon- 
tal stress direction. The study was carried out in the laboratory by 
use of prismatic specimens of size 5 in. x 5 in. x 7 in. high. Three 
independent and mutually perpendicular loads were applied to the 
faces of the specimens to simulate the three principal in situ stresses. 
Hydrofractures were induced by hydraulically pressurizing a verti- 
cal borehole in the center of the specimen. The two tests conducted 
in Dresser basalt served to verify the results previously obtained in 
Montello granite. It was found that in massive igneous rocks hydro- 
fractures are vertical and oriented perpendicular to the least horizon- 
tal compressive stress (0 /sub Hmin/) if o/sub V/ much greater than 
or equal to o/sub Hmin/ and if o/sub Hmax/—o-/sub Hmin/ much 
greater than or equal to 200 psi. For a horizontal stress differential 
less than 200 psi the direction of the resulting vertical hydrofracture 
is not predictable, but it tends to be only within 25° from perfect 
perpendicularity to o/sub Hmin/. When the vertical stress is smaller 
than o/sub Hmin/, in the great majority of cases hydrofractures 
initiated in the vertical plane perpendicular to o/sub Hmin/ but 
extended along a horizontal plane so as to be perpendicular to the 
least principal stress. 1 figure, 2 tables. (RWR) 


31566 (Y/OWI/SUB—78/42523V) Rock mechanics data and 
information relating to the structural stability of the Avery Island 
Mine. (Jacoby and Co., Dalton, PA (USA)). [nd]. Contract W-7405- 
ENG-26. 155p. Dep. NTIS, PC A08/MF AOl1. 

Trenching of the floor in the mine caused redistribution of the 
stresses around the mine openings. Since the pillars had already been 
loaded, no significant additional load was added to the pillars during 
floor excavation. From the data, it was evident that the general floor 
area of the excavation was structurally competent. The true pillar 
creep rate of 1 to 2 microinches per day would have allowed a larger 
trench cross section. The pillar skin showed no visible evidence of 
damage. (DLC) 


31567 Process for reinforcing geological formations. Kubens, R.; 
Gebauer, H. (to Bayer Aktiengesellschaft). US Patent 4,113,014. 12 
Sep 1978. Priority date 25 May 1976, German, Federal Republic of 
(F.R. Germany). 10p. 

The present invention relates to a process for the reinforce- 
ment of geological formations and loose rock and earth masses by 
introducing, into the cavities of the geological formations or rock or 
earth masses which are required to be reinforced, reaction mixtures 
based on organic polyhydroxyl compounds and organic polyisocyan- 
ates which react to form polyurethanes. This process is character- 
ized in that the polyisocyanate component used is a polyisocyanate 
mixture containing from about 10 to 80%, by weight, of 2,4’- 
diisocyanatodiphenylmethane. The present invention also relates to a 
two-chamber cartridge suitable for carrying out the process accord- 
ing to the present invention. This cartridge comprises two chambers 
separated from each other, one containing a polyisocyanate compo- 
nent and the second chamber containing a polyol component, the 
quantitative proportions of the two components being calculated so 
that when the cartridge is destroyed, a reaction mixture which reacts 
to yield a polyurethane is obtained, characterized in that the polyiso- 
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cyanate component used is a polyisocyanate mixture containing from 
about 10 to 80%, by weight, of 2,4’-isocyanato-diphenylmethane. 


31568 Statistical variation in stress-volumetric strain behavior of 
westerly granite. Costantino, M.S. (Univ of Calif, Lawrence Liver- 
more Lab). Jnt. J. Rock Mech. Min. Sci. Geomech. Abstr.; 15: No. 3, 
105-111(Jun 1978). 

A lower bound was determined for the experimental uncer- 
tainty, caused by “natural rock variability,” in measurements of 
stress-volume strain. Ten similar, hydrostatic and triaxial compres- 
sion experiments were performed on the granite. The uncertainty 
owing to rock variability was estimated by determining the mean 
and standard deviations of the volume strains at several stresses. 
Standard deviations of the order of 10-20% of the mean volume 
strains were found. The standard deviation of the mean for the 
volume strains, however, ranges from 3 to 9%. Reiative to many 
other rocks, Westerly granite is very homogeneous, isotropic and 
otherwise well behaved. Therefore, these estimates of scatter that, 
for the most part, result from rock variability should be near a lower 
bound. For strain properties of other less well-behaved rocks, devi- 
ations from mean values are expected to be larger. For evaluation of 
a model or theory that purports to describe a mechanical property, 
average values obtained from a large number of similar experiments 
are required. While it is reasonable to suppose that results from a 
single experiment will be close to the average value for the group, 
caution should be used in attempting to force models to fit, in 
discarding theories that do not fit, or in drawing conclusions from 
the results of a single experiment. 


31569 Hydraulic fracture propagation and the interpretation of 
pressure-time records for in-situ stress determinations. Zoback, M.D.; 
Pollard, D.D. (U.S. Geological Survey, Menlo Park, CA). pp 14-22 
+ vp of Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University 
of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

A method for determining in-situ stresses from pressure-time 
records during hydraulic fracturing is described. (LTN) 


31570 Role of Rayleigh waves in rock mechanics. Rossmanith, 
H.P. (Univ. of Maryland, College Park). pp 139-143 + vp of Rock 
mechanics. Kim, Y.S. (comp.). Reno, NV; University of Nevada 
(1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Wave propagation phenomena play a major role in rock 
mechanics. A large number of scientific papers have been devoted to 
wave propagation in general, but because of its complexity, relative- 
ly few contributions dealt with the dynamic interaction between 
waves and cracks. Rayleigh wave propagation and interaction with 
preexisting cracks as well as crack initiation caused by Rayleigh 
waves are the subjects addressed by this paper. Rayleigh waves 
derive their particular importance from the fact that they are surface 
waves and are able to transmit their energy over large distances. 
Dynamic photoelasticity was employed to obtain quantitative and 
qualitative information about the application of an explosive excita- 
tion. The photoelastic study of the dynamic interaction between 
elastic waves and particular geometrical configurations provides a 
qualitative picture of the energy distribution in the wave system 
generated. Rayleigh waves are of utmost importance since they 
carry large amounts of energy over large distances with little attenu- 
ation. These waves are thus responsible for the initiation of seismic 
or geological events which under certain circumstances may lead to 
excessive damage of property, e.g., structures. Surface waves are 
generated during underground mining operations as well as due to 
surface excitations during rock blasting in the mining industry. 
Results obtained from model studies serve as a basis for qualitative 
and quantitative predictions connected with the problem of the 
farreaching interaction between Rayleigh waves and structures. 


31571 Thermophysical properties of rocks. Hasan, S.E. (Michi- 
gan Technological Univ., Houghton). pp 210-210 + vp of Rock 
mechanics. Kim, Y.S. (comp.). Reno, NV; University of Nevada 
(1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Current emphasis on the development of geothermal energy 
as an alternative energy source and new advances in rock fragmenta- 
tion techniques have brought to fore the need to have reliable data 
on such properties as thermal conductivity, thermal expansion, heat 
capacity and thermal diffusivity of rocks. Though research on ex- 
perimental determination of these properties dates back to the 19th 
century, dependable data are hard to find. This is mainly due to 
inadequate or no petrographic characterization of the rocks. Lack of 
such information causes problems in data evaluation and analysis. 
This is illustrated by reviewing the available data for thermal con- 
ductivity of basalt, granite, quartzite and quartz sandstone. Factors 
that influence the thermophysical properties of rocks are discussed. 
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An attempt is made to analyze the available data and give recom- 
mended values for thermal conductivity of Dresser basalt, Barre and 
Westerly granite, Souix (Jasper) quartzite and Berea sandstone. 
Finally an outline is presented which indicates the type of related 
data, such as density, porosity, fabric, mineral and/or chemical 
composition, stratigraphic name and locale, that should constitute an 
essential part of any work reporting experimental data for the 
thermophysical properties of geologic materials. 


31572 Survey of the current English language literature of rock 
mechanics. Ansari, M.B. (Univ. of Nevada, Reno). pp 229-234 of 
Rock mechanics. Kim, Y.S. (comp.). Reno, NV; University of 
Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Because the literature of rock mechanics is highly complex, 
extremely interdisciplinary, and world-wide in scope, this paper is 
limited to describing the current, English language abstracts, index- 
es, bibliographies, computer data bases, journals, books, symposia, 
and conferences in the field. Publishers’ addresses and prices are 
given for most entries. It is concluded that the bibliographic control 
of the literature is quite good and that computer searching is more 
satisfactory than the once formidable task of searching the literature 
manually. 


31573 Case history of quarry face stability in Cambrian quart- 
zites. Farmer, I1.W. (Univ. of Newcastle upon Tyne, England); 
Gavshon, R.D. pp 307-311 + vp of Rock mechanics. Kim, Y.S. 
(comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

A back analysis of a slope failure in a quarry face in Cambrian 
quartzites in Warwickshire, England, was used to provide data for 
stability assessment of faces in an adjacent quarry. The slope failure 
was a stepped planar type. Various methods used to estimate shear 
resistance parameters, ranging from the empirical to a consideration 
of the rock breakdown mechanism, illustrate the difficulties in the 
predictive approach to slope stability. 


31574 Approach to creep behavior in failed rocks. Cogan, J. 
(Univ. of Nevada, Reno). pp 400-407 + vp of Rock mechanics. Kim, 
Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Two major creep domains exist for all rocks; a pre-failure 
domain and a post-failure domain. If stresses are applied to an 
unfailed specimen of rock, creep deformations will be small unless 
the stresses are near the failure point for the rock. In that case creep 
to failure can occur within a reasonable period of time. If the rock 
creeps to failure, then post-failure creep phenomenon will predomi- 
nate. In the post-failure domain a creep failure curve can be defined 
along which failure occurs. If the stress-strain state of the rock lies 
near to this line, a constant stress creep is not possible without 
immediate failure of the rock. For this reason most creep phenom- 
enon will occur under falling stresses in the post-failure domain. 
Two extreme cases have been defined which place boundaries upon 
how creep will progress for the case of a mine pillar: (1) if the roof- 
floor rock does not creep, then pillar creep predominates, and the 
stress-strain point for the pillar will follow the elastic “unloading 
line’ of the roof-floor rock downward with time toward lower 
stresses and larger strains; (2) if the pillar is creep resistent, then roof- 
floor creep will predominate, and the pillar stress-strain point will 
tend to follow the pillar failure line with time toward slightly lower 
stresses and significantly larger strains. Regional stress changes in 
the roof and floor rock will alter the reference point for stress and 
strain in the rock. In the case of a pillar we have the following: (3) 
an increase in regional stresses moves the "unloading line” of the 
roof-floor rock to the right which induces an elastic response in the 
pillar toward a point of higher stress and strain, the movement at the 
same time being toward the pillar failure line and thus toward higher 
creep rates. 


31575 Rock mechanics. Kim, Y.S. (comp.). Reno, NV; Universi- 
ty of Nevada (1978). 144p. (CONF-780509—P2). Conferences and 
Institutes, Univ. of Nevada, Reno. 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

The 19th U.S. symposium on rock mechanics was held at 
Stateline, Nevada, May 1—3, 1978. It was sponsored by the Mackay 
School of Mines with cooperation from the U.S. National Commit- 
tee for Rock Mechanics of the National Academy of Sciences/ 
National Research Council. Topics could include hydraulic fractur- 
ing, slope stability analysis methods and examples, mechanical prop- 
erties of oil shales, and deformation and creep in underground mines 
(including methods of simulation by computer calculations), etc. 
aie papers have been entered individually into EDB and ERA. 
( ) 
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31576 Simple hydraulic fracturing technique for determiining 
fracture toughness. Zoback, M.D. (U.S. Geological Survey, Menlo 
Park, CA). pp 83-85 of Rock mechanics. Kim, Y.S. (comp.). Reno, 
NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

A simple hydraulic fracturing technique is proposed for deter- 
mination of the fracture toughness of rock. A preliminary set of 
experiments have been performed on a variety of rock types. The 
expermental procedure consists of repeatedly propagating a stable 
fracture away from a jacketed borehole in a uniaxially stressed 
prismatic sample. The borehole pressure at which fracture propaga- 
tion occurs is determined by monitoring acoustic emission activity. 
This method allows fracture toughness to be determined without 
measurement of fracture length. Plexiglass samples, in which frac- 
ture length could be monitored, were used to confirm the analysis. 


31577 Acoustic cross-borehole apparatus for determining in situ 
elastic properties and structural integrity of rock masses. Thill, R.E. 
(Bureau of Mines, Twin Cities, MN). pp 121-129 of Rock mechanics. 
Kim, Y.S. (comp.). Reno, NV; University of Nevada (1978). 

From 19. symposium on rock mechanics; Lake Tahoe, NV, 
USA (1 May 1978). 

Mining exploration, development, and design require in situ 
testing instrumentation to measure geotechnical properties on a scale 
that takes into consideration heterogeneities in the rock mass. An 
acoustic device that propagates high-frequency (20 kHz) stress 
waves between boreholes in rock separated by distances from a few 
to tens of meters was designed, developed, and performance-tested 
for applications in mining that require assessment of elastic proper- 
ties and integrity of rock masses. Components of the system include 
a unique, 5-kv, portable pulser; inflatable, piezoelectric, borehole 
transmitter and receiver probes; a downhole amplifier; and signal 
monitoring and measurement components. The probes are designed 
to operate in either dry or wet, nominally NX-sized boreholes. 
Results are given for performance tests in a large granite block; in 
concrete; in deep, vertical boreholes in copper conglomerate at an 
open pit mine; and in shallow inclined boreholes in a copper por- 
phyry at an underground mine. Several applications of the apparatus 
in mining research are given. 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 29359, 29456, 31530 


31578 (LBL—6877, pp 147-148) Assessment of the offshore com- 
mercial sand and gravel potential on the central California continental 
shelf. Wilde, P.; Sandusky, J.; Berry, W.B.N.; Niebuhr, W. 1977. 

In Energy and Environment Division annual report 1977. 

This project concerns the identification of sand and gravel 
deposits in the central California near-shore areas that may be 
considered for their commercial potential. Results are: (1) a correlat- 
ed computer printout catalog of the University of California 
Museum of Paleontology (HEL) collection, including HEL stations 
in consecutive order; position in latitude and longitude; sampling 
device; sampling time in hours, day, month, year; depth; location- 
intertidal, shelf, beach, etc.; sediment description; key to publication 
of data; and field number. Raw grain size data will be in an 
additional section of the catalog by consecutive HEL number 
weight of seive catch in grams; by standard mesh number; millime- 
ters, and phi units; (2) a strip-map atlas showing locations of stations 
and individual maps of the grainsize statistics; median grain size, 
sorting coefficient, skewness, and kurtosis for the central California 
offshore area. 


31579 X-ray radiometric logging of boreholes at tin ore deposits 
in the North-East part of the USSR. Anan’ev, P.M.; Kurnyi, D.F. 
Razved. Okhr. Nedr; No. 5, 43-46(1977). (In Russian). 

The possibility of using roentgenoradiometric logging to de- 
termine the percentage content of tin in boreholes is evaluated. It has 


been established that the accuracy of analysis in 
roentgenoradiometric logging meets the requirements of the State 
Resources Commission. It is shown that roentgenoradiometric log- 
ging reduced the expenses for core testing. 


31580 Behaviour and spatial distribution of radioactive elements 
in Megrin pluton intrusive complexes. Eliseeva, O.P.; Vikent'eva, 
T.K. (AN SSSR, Moscow. Inst. Geologii Rudnykh Mestorozhdenij, 
Petrografii, Mineralogii i Geokhimii). Izv. Akad. Nauk SSSR, Ser. 
Geol.; No. 7, 60-69(1976). (In Russian). 

The gamma spectrometry method was used to study the 
content of uranium, thorium and potassium, and the fragment radi- 
ography method to study the spatial distribution of uranium in the 
process of the igneous complex formation of the Megrin pluton 
Enhancement has been established of average contents of radioactive 
elements starting with early igneous phases to later ones, with the 
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early oligocenic igneous complex to the early miocenic complex, and 
with the rocks of major igneous phases to veined derivatives. In the 
apical constituent of the rock there is a distinct increase of radioac- 
tivity. In holocrystalline rocks the major portion of uranium is 
concentrated in accessory minerals, and in andesite-dacites-in the 
groundmass. The rock-making mineral insets in andesite-dacites have 
little or no uranium whose content increases only in their substitu- 
tion by secondary products. The multidifferentiated Megrin pluton 
was used to exemplify and to reveal the ore-forming capacity of 
magmatic melts manifested as the accumulation of uranium in the 
apical constituents of the rock, in its late differentiates, and in the 
portions of concentration of volatile components. 


OCEANOGRAPHY 


31581 International Decade of Ocean Exploration. Progress 
report Volume 7, April 1977—April 1978. Washington, DC; National 
Oceanic and Atmospheric Administration (1978). 107p. (NP— 
23478). GPO. 

This report, the seventh in a series, provides the scientific 
community and other interested persons with information, data 
inventories, and lists of scientific reports derived from U.S. IDOE 
projects. The text is arranged according to the program areas 
established for IDOE. Details of subprograms are given under 
appropriate programs. Currently funded projects are listed. Bibliog- 
raphies follow subprogram text. An appendix contains the Report of 
Observations/Samples Collected by Oceanographic Programs 
(ROSCOP), a summary of reported observations received during the 
period covered by this report. Charts show ocean areas for which 
data and ROSCOP summaries have been received by NOAA's 
Environmental Data and Information Service (EDIS) during the 
period covered by this report and from January 1970 to April 1978. 
50 figures, 16 tables. (RWR) 


31582 Water wave propagation: linear vs. nonlinear theories. 
Hammack, J.L. (Clemson Univ., Clemson, SC); Segur, H. pp 1247- 
1265 of Proceedings of Civil Engineering in the Oceans/III. Vol. II. 
New York, NY; American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

Experiments showing the evolution of a rectangular negative 
wave in a fluid of uniform depth are presented. The amplitude (or 
nonlinearity) of the initial wave is varied. Two analytical solutions 
for the asymptotic (large time) behavior of the wave system are 
developed. The first solution is based on linear evolution equation 
while the second solution is based on a nonlinear evolution model 
(the Korteweg-de Vries equation). Comparison of analytical solu- 
tions with experimental observations indicate that the nonlinear 
theory is a better model of evolution than its linear counterpart. The 
primary effect of nonlinearity on the trailing wave region is to 
change the wave numbers which evolve from that predicted by 
linear analysis. Observations as well as the nonlinear analysis show 
that the dispersion of wave numbers for this wave system is de- 
scribed accurately by a linear dispersion relation. 


31583 Pressure field at deep depth due to surface motion. Lin, 
J.D. (Univ. of Connecticut, Storrs, CT); Kuo, E.Y.T. pp 1276-1293 
of Proceedings of Civil Engineering in the Oceans/III. Vol. II. New 
York, NY; American Society of Civil Engineers (1975). 

From 3. conference on civil engineering in the oceans; 
Newark, DE, USA (9 Jun 1975). 

The unattenuated pressure field at a deep depth of water due 
to surface motion has been studied as a cause of ambient sea noise 
and as the origin of microseisms. In ocean engineering, the pressure 
field due to the wind-waves or an extreme event on the ocean 
surface is of great importance to engineering designs and operations. 
Longuet-Higgins found the second-order pressure to be proportional 
to the product of the interacting amplitudes of two gravity surface 
waves of same wave length traveling in opposite directions and to 
have twice the frequency of the waves. Hasselman later extended 
this case with a random surface analysis. In the present paper, a 
random surface with broad roughness spectrum, statistically homo- 
geneous and time-stationary, is assumed to be known. The irrota- 
tional motion of a compressible fluid with constant acoustic speed in 
a semi-infinite domain under the random surface is solved by the 
method of perturbation up to the second order of the roughness. The 
first- and second-order solutions for the velocity potential and pres- 
sure are obtained in general forms. A quantitative analysis is carried 
out to determine the range of interacting wave number vectors 
which can produce pressure fluctuation and which can penetrate to 
depth. The solutions are then reduced to the cases of previous 
investigators. 
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31584 Measurement of the size of the isoplanatic patch using a 
phase-correcting telescope. Pollaine, S.; Buffington, A.; Crawford, 
F.S. (Lawrence Berkeley Laboratory, 50/232, Berkeley, California 
94720). J. Opt. Soc. Am.; 69: No. 1, 84-89(Jan 1979). 

In the presence of several-arc-second seeing at Mt. Wilson 
observatory, a flexible-mirror image-sharpening telescope produced 
diffraction-limited (0.5 arc s) images of the primary stars in the 
double star systems of Castor (a Gem), Algieba (yy Leo) and Almach 
(y And). The images of both the primary and the companion star 
were simultaneously sharpened for Castor (separation 2 arc s ) and 
Algieba (4 arc s) but not for Almach (10 arc s). Thus the size of the 
isoplanatic patch lay between 4 and 10 arc s. Using a simple model, 
we conclude that the bulk of the turbulent air responsible for the 
seeing lay between 1.1 and 1.7 km above ground. 


COSMIC RADIATION 


31585 Origin of cosmic rays (past, present, future). Ginzburg, 
V.L. (P. N. Lebedev Physics Institute, USSR Academy of Sciences). 
Sov. Phys. - Usp. (Engl. Transl.); 21: No. 2, 155-170(Feb 1978). 

The first part of the article is a lecture prepared for the 15th 
International Conference on Cosmic Rays (Plovdiv, Bulgaria, 
August 1977). In addition to historical aspects a number of questions 
are discussed in the lecture concerning the present state of the 
problem of the origin of cosmic rays. Among them are the follow- 
ing: proof of the existence of a cosmic ray halo and a radio halo of 
our Galaxy and a discussion of the relation between the homogene- 
ous galactic model and the halo model as applied to radioactive 
nuclei (specifically, to }°Be nuclei). The Appendices present some 
information on the work of the 15th International Conference on 
Cosmic Rays and also a number of remarks complementing the 
lecture in the light of new data, etc. 


SOLAR PHENOMENA 


31586 Physical model of the solar granulation. Cloutman, L.D. 
(Theoretical Division, Los Alamos Scientific Laboratory). Astrophys. 
J.; 227: No. 2, 614-628(15 Jan 1979). 

The solar granulation was simulated by two-dimensional, 
time-dependent numerical fluid dynamics solutions. These solutions 
are in agreement with granule observations and indicate that gran- 
ules are buoyantly rising bubbles created in the region of the Sun 
near 8000 K where density inversions commonly occur in one- 
dimensional hydrostatic solar models. A simple physical explanation 
of the granulation is presented. 


GALAXIES 
REFER ALSO TO CITATION(S) 31585 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


31587 Nonlinear theory of the interaction of quasi hromatic 
wave packets with hot plasma electrons. Alekhin, Y.K.; Ryabova, 
N.A. (Institute of Geomagnetism, the Ionosphere, and the Propaga- 
tion of Radio Waves, Academy of Sciences of the USSR). Sov. J. 
Plasma Phys. (Engl. Transl.); 4: No. 3, 344-347(May 1978). 

The dynamics of the modulation effects in the interaction of 
packets of whistler waves with electron beams is simulated numeri- 
cally. Several aspects of the amplitude modulation of the packets are 
found which are due to the finite relaxation time characteristic of the 
interaction. 





MAGNETOSPHERIC PHENOMENA 


31588 (UCRL—81152(Rev.1)) Signatures of the various regions 
of the outer magnetosphere in the pitch angle distributions of energetic 
particles. West, H.I. Jr. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 11 Dec 1978. Contract W-7405-ENG-48. 
44p. (CONF-780938—4). Dep. NTIS, PC A03/MF AO1. 

From Conference on quantitative modeling of magnetos- 
pheric processes; La Jolla, CA, USA (19 Sep 1978). 

An account is given of the obervations of the pitch angle 
distributions of energetic particles in the near equatorial regions of 
the Earth's magnetosphere. The emphasis is on relating the observed 
distributions to the field configuration responsible for the observed 
effects. The observed effects relate to drift-shell splitting, to the 
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breakdown of adiabatic guiding center motion in regions of sharp 
field curvature relative to partial gyro radii, to wave-particle interac- 
tions, and to moving field configurations. 39 references. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


31589 (CONF-781113—29) Recent negative ion source develop- 
ments. Alton, G.D. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AO1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

Portions of document are illegible. 

This report describes recent results obtained from studies 
associated with the development of negative ion sources which 
utilize sputtering in a diffuse cesium plasma as a means of ion beam 
generation. Data are presented which relate negative ion yield and 
important operational parameters such as cesium oven temperature 
and sputter probe voltage from each of the following sources: (1) A 
source based in principle according to the University of Aarhus 
design and (2) an axial geometry source. The important design 
aspects of the sources are given—along with a list of the negative ion 
intensities observed to date. Also a qualitative description and inter- 
pretation of the negative ion generation mechanism in sources which 
utilize sputtering in the presence of cesium is given. 


31590 Electronic spectroscopy of benzene and the fluorobenzenes 
by variable angle electron impact. Frueholz, R.P.; Flicker, W.M.; 
Mosher, O.A.; Kuppermann, A. (Arthur Amos Noyes Laboratory of 
Chemical Physics, California Institute of Technology, Pasadena, 
California 91125). J. Chem. Phys.; 70: No. 6, 3057-3070(15 Mar 1979). 

Electron-impact spectra of benzene and 11 fluorine-substitut- 
ed derivatives have been obtained at impact energies of 75, 50, and 
either 25 or 30 eV, and scattering angles from 5° to 80° Each 
molecule shows an absorption maximum at about 3.9 eV correspond- 
ing to a singlet—triplet, 7—+7*, transition. In benzene, fluoroben- 
zene, o- and m-difluorobenzene, and 1,3,5-trifluorobenzene, an addi- 
tional singlet—triplet excitation was detected at about 5.7 eV. Three 
singlet—singlet transitions analogous to the 4.90, 6.20, and 6.95 eV 
benzene excitations are seen in each of the fluorine-substituted mole- 
cules. The more highly substituted compounds exhibit an additional 
singlet—singlet transition, which we designate as the C band system, 
that is most clearly observed in the hexafluorobenzene spectrum, 
where it has a peak at 5.32 eV. We briefly discuss the effects on 
relative transtion intensities due to the different molecular symme- 
tries of the various fluorobenzenes. We also report numerous super- 
excited states for each molecule studied. 


31591 Analytic potential functions for weakly bound molecules: 
The X and A states of NaAr and the A state of NaNe. Goble, J.H.; 
Winn, J.S. (Department of Chemistry, University of California). J. 
Chem. Phys.; 70: No. 5, 2051-2057(1 Mar 1979). 

The interatomic potential functions for the ground and first 
excited electronic states of the weakly bound molecule NaAr and the 
first excited state of NaNe are derived by inverting spectral data to 
analytic potential functions. Using the Thakkar potential expansion, 
it is shown how one may deduce vibrational assignments, compute 
accurate dissociation energies, and combine two potentials with an 
atomic transition to advantage. The resulting potential functions are 
in excellent agreement not only with spectroscopic data, but also 
with potentials derived from scattering and atomic resonance line 
broadening experiments. 


31592 Estimation of the dissociation energy of weakly-bound 
molecules from spectroscopic data. Goble, J.H.; Winn, J.S. (Depart- 
ment of Chemistry, University of California). J. Chem. Phys.; 70: No. 
5, 2058-2062(1 Mar 1979). 

Expressions for the dissociation energy of the Morse potential 
and the Lennard-Jones (2n,n) potential are derived in terms of low- 
order mechanical constants of diatomic molecules. These expressions 
are related to a more general series expansion of the potential, and a 
new expression for the dissociation energy of a weakly bound 
diatomic is derived. This expression contains B/sub e/'a/sub e/’ and 
the power of R~! which leads a ap ee expansion of the poten- 
tial. The expression is accurate to a few percent when compared to 
reliable experimental values and should be of value when only a 
limited number of spectral constants can be obtained from experi- 
ment. 


31593 Oscillator strengths for some D-F transitions in the Mg 
sequence. Fischer, C.F. (Department of Computer Science, The 
Pennsylvania State University, University Park, Pennsylvania 
16802). J. Opt. Soc. Am.; 69: No. 1, 118-125(Jan 1979). 
Multi-configuration Hartree-Fock wave functions have been 
obtained for many atoms of the Mg sequence for 3p? 'D, 3s 3d /sup 
1,3/D, 3p 3d /sup 1,3/F, and 3s 4f /sup 1,3/F states. Theoretical 
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ionization energies are reported. Oscillator strengths for allowed D- 
F transitions are presented and compared with experiment, when 
available. Agreement is better for the 3s 3d *D-3p 3d *F sequence 
than for 3s 3d *D-3s 4f *F. Smoother trends are observed when f 
values for the 'D/sub lowest/-'F/sub lowest/ transition, for exam- 
ple, are plotted than for the 3s 3d 'D-3s 4f 'F transition. 


31594 Excitation energies and oscillator strengths in the silver 
isoelectronic sequence. Cheng, K.; Kim, Y. (Argonne National Labo- 
ratory, Argonne, Illinois 60439). J. Opt. Soc. Am.; 69: No. 1, 125- 
131(Jan 1979). 

Excitation energies and oscillator strengths for electric dipole 
transitions between low-lying states in the silver isoelectronic se- 
quence are studied using relativistic Hartree-Fock wave functions. 
For Z > or = 61, our calculation shows that the ground state of 
Ag-like ions is 4f 7>F/sub 5/2/ rather than 5s ?S/sub 1/2/. We found 
a diminishing role of the spin-orbit effect on transitions between 
levels with high angular momenta. Effects of anticrossings between 
4d° 4f? and 4d’ 5] (1 = 0,2,4) states at high Z are discussed. 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 30963, 31813 


31595 (BNL—25216) Muon spin rotation (uSR). Fiory, A.T.; 
Lynn, K.G.; Kossler, W.J. (Bell Labs., Murray Hill, NJ (USA); 
Brookhaven National Lab., Upton, NY (USA); College of William 
and Mary, Williamsburg, VA (USA)). 1978. Contract EY-76-C-02- 
0016. 12p. (CONF-781184—1). Dep. NTIS, PC A02/MF AOI1. 

From Workshop on the AGS fixed target research program; 
Upton, NY, USA (8 Nov 1978). 

The scope and interest in developing a high flux beam of 
polarized low energy muons for uSR at the AGS are discussed. 
Essentials of the measurement technique are given, and the kind of 
work possible is illustrated with two examples taken from experi- 
ments on solids carried out at SKEL. The w»SR measurement tech- 
nique, solid state applications of diffusion of muons in metals and 
detection of magnetic ordering in spin glass are described. 3 refer- 
ences. (JFP) 


31596 (COO—3158-54) Transmission sputtering of gold thin- 
films by low-energy (< 1 keV) xenon ions: I. The system and the 
measurement. Ayrault, G.; Seidman, D.N. (Cornell Univ., Ithaca, 
NY (USA)). Jan 1978. Contract EY-76-S-02-3158. 41p. Dep. NTIS, 
PC A03/MF AOl1. 

A novel system for direct measurement of the transmission 
sputtering yields of ion-irradiated thin films is described. The system 
was specifically designed for the study of the transmission sputtering 
caused by low energy (<1 keV) xenon ions. The xenon ion-beam 
employed was first mass anayzed in a specially constructed crossed 
magnetic and electric-field mass spectrometer; this analyzer eliminat- 
ed all energetic neutral and singly-charged ions of mass less than 40 
amu; it is also expected that =2% of the xenon ions which actually 
reached a specimen were doubly-charged. The analyzed xenon-ion 
beam was made to impinge on a gold thin-film (~ 100 to 500°A 
thick) which was mounted in a JEM 200 transmission electron- 
microscope holder. The temperature of the specimen could be varied 
between ~ 25 and 300 K employing a continuous-transfer liquid- 
helium cryostat. The particles (atoms or ions) ejected from the 
unirradiated surface of the gold thin-film were detected by two 
channetron electron-multiplier arrays in the Chevron configuration; 
the Chevron detector was able to detect individual transmission 
sputtered particles when operated in the saturated mode. To further 
enhance resolution the electron cascades, produced by the CEMA, 
were amplified and shaped electronically into uniform square pulses. 
The shaped signals were detected with an Ithaco 391A lock-in 
amplifier (LIA). With the aid of a ratiometer feature in the LIA we 
were able to measure directly the ratio of the transmission sputtered- 
current (I/sub t/) to the incident ion-current (I/sub b/); for I/sub b/ 
= pA cm™~’a ratio of I/sub t//I/sub b/ as small as 1 x 107 was 
measured. A detailed discussion of the calibration procedure and the 
experimental errors, involved in this technique, are also presented. 
45 references. 


31597 Optical absorption spectra of localized electrons generated 
at 1.6 K in polar matrices: Evidence for presolvated electrons. Dolivo, 
G.; Kevan, L. (Department of Chemistry, Wayne State University, 
Detroit, Michigan 48202). J. Chem. Phys.; 70: No. 6, 2599-2604(15 
Mar 1979). 

Glassy samples of ethanol, methanol +5 mol % water, 10 M 
and 18 M NaOH in H20, 5 M K2COs and 7 M NaClO, in D2O were 
x irradiated at 1.6 K. After irradiation the optical absorption spectra 
of the localized electrons generated were recorded at 1.6 K. Red 
shifts relative to spectra after irradiation at 4.2 K were observed in 
all matrices indicating stabilization of some presolvated electrons 
characterized by a nonequilibrium first solvation shell. Particularly 
in deuterated matrices, where observation further into the infrared is 
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ible, a long infrared tail assigned to presolvated electrons is 
detected at 1.6 K; these infrared tails are not stabilized at 4.2 K. 
Analysis of the spectral shifts after irradiation at 77, 4.2, and 1.6 K 
indicates that an increasingly larger population of presolvated elec- 
trons is stabilized as the temperature is lowered and that a parallel- 
ism for electron solvation exists in all the matrices studied including 
ethanol. In the methanol and aqueous matrices, electron solvation is 
much more efficient than in ethanol, and the predominant population 
of localized electrons is largely solvated even at 1.6 K. The spectral 
shifts in 18 M NaOH glasses are also consistently interpreted in 
terms of presolvated electron stabilization and do not require postu- 
lation of (Na* —e~ ) pair stabilization as suggested in earlier work at 
77 K. 


31598 Modulated molecular beam study of the mechanism of the 
H.2—D, exchange reaction on Pt(11J) and Pt(332) crystal surfaces. 
Salmeron, M.; Gale, R.J.; Somorjai, G.A. (Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory, and Department 
of Chemistry, University of California, Berkeley, California 94720). 
J. Chem. Phys.; 10: No. 6, 2807-2818(15 Mar 1979). 

The interaction of hydrogen with platinum has been studied 
by the exchange reaction H2+D2=2HD on two crystal surfaces, a 
flat (111) and a stepped (332) (in step notation, (S)-[6(111) x (111)). 
The adsorption of hydrogen appears to be an activated process on 
the Pt(111) surface, with a barrier height of ~0.5—1.5 kcal/mole. 
On the Pt(332) surface, the adsorption of hydrogen requires no 
activation energy. The recombination of H and D atoms to form HD 
follows, on both surfaces, a parallel mechanism with one of the 
branches operative in the entire temperature range studied, 25—800° 
C. This branch has an activation energy and pseudo-first-order 
preexponential of E;=13.0 +- 0.4 kcal/mole and Ai= (8 +- 3) x 
10‘sec™! for the Pt(332) surface and E;=15.6 +- 0.5 kcal/mole and 
Ai= (2.7 +- 1) x 10°sec™? for the Pt(111) surface. For temperatures 
above ~ 300° C, the second branch is observed, but the values of the 
preexponential factors and activation energies could not be uniquely 
determined for either of the two crystals. Below ~ 300° C, a third 
process appears in series with the first branch. The scatter in the data 
at low temperatures due to the small signal amplitude prevents 
accurate determination of the rate constants for this reaction step. 


31599 Crossed molecular beam studies on the interaction poten- 
tials for F(?7P) + Ne,Ar,Kr('S). Becker, C.H.; Casavecchia, P.; Lee, 
Y.T. (Materials and Molecular Research Division, Lawrence Berke- 
ley Laboratory and Department of Chemistry, University of Califor- 
nia, Berkeley, California 94720). J. Chem. Phys.; 70: No. 6, 2986- 
2990(15 Mar 1979). 

Angular distributions are presented of F(?P/sub 3/2,1/2/) 
scattered off Ne,Ar, and Kr in the thermal energy range measured in 
crossed molecular beams experiments. The data are analyzed as 
previously done for the F—Xe system to obtain the interaction 
potential curves for the three relevant states (X 1/2, I 3/2 II 1/ 
2)governing the scattering. The resulting X 1/2 curves for the 
fluorine— rare gas systems show no simple trend and the origin of 
these interactions is discussed. The I 3/2 and II 1/2 states resemble 
those of the ground state Ne—Ne,Ar,Kr systems. 


31600 Diffraction of a beam of monoenergetic helium atoms from 
the (001) face of nickel oxide. Cantini, P.; Tatarek, R.; Felcher, G.P. 
(Gruppo Nazionale di Struttura della Materia del Consiglio Nazion- 
ale della Ricerche and Istituto di Scienze Fisiche, Universita di 
Genova, Genova, Italy). Phys. Rev., Sect. B. Condens. Matter; 19: No. 
2, 1161-1171(15 Jan 1979). 

We detected and measured the intensities of beams of helium 
that were Bragg diffracted from a (001) surface of NiO kept at a 
temperature of 78 K. From the intensities of the diffraction lines, 
measured up to the (2, 2) order for a wide range of angles of 
incidence, the derivation of the gas-surface potential is attempted. 
For the attractive part of the potential, the position of the bound- 
state resonances allows the identification of three energy levels at - 
7.9, -4.0, and -1.6. meV, respectively. The repulsive part of the 
potential is approximated: following a broadly accepted assumption: 
by a rigid and hard wall. It is shown that the corrugation parameters 
of the wall can be systematically obtained by Fourier transforming 
the diffracted intensities. While the proposed analysis yields consid- 
erable qualitative information on the overall shape of the potential, 
with a main corrugation amplitude of about 0.14 A, it cannot 
consistently handle the full ensemble of the experimental data. The 
type and form of the discrepancies are pointed out in the hope that 
they would stimulate a more realistic solution of the optical problem, 
which is of increasing importance now that the molecular-beam 
scattering technique is becoming a universal tool to examine a large 
variety of surfaces. 


31601 Probe method for studying the sputtering of alloy compo- 
nents in a plasma. Dunaev, V.V.; Zhiglinskii, A.G.; Presnukhina, 
I.P.; Fafurina, E.N. (A. A. Zhdanov Leningrad State University). 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 8, 947-948(Aug 1978). 
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A probe method is proposed for determining the sputtering 
coefficients in a plasma. The method is highly sensitive and it can be 
used to study selective sputtering of the alloy components. Data are 
reported on the sputtering of the components of 12Kh18N10T 
stainless steel and PT-7M titanium alloy by low-energy deuterium 
ions. 


31602 Anode space-charge sheath in the monoplasmatron and 
duoplasmatron. Lavrov, B.P.; Simonov, V.Y. (A. A. Zhdanov Lenin- 
grad State University). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: 
No. 8, 989-990(Aug 1978). 

A study of a low pressure hydrogen arc, contracted by 
introduction of an additional conical electrode between anode and 
cathode, is reported. The structure of the anode spot is determined 
by probe and spectroscopic measurements of the spatial distribution 
of the anode plasma parameters. 


31603 Emission properties of the electrodes of surface-plasma 
sources and efficiency of H~ production. Dudnikov, V.G.; Obrazovs- 
kii, E.G.; Fiksel’, G.I. (Institute of Nuclear Physics, Siberian Branch, 
Academy of Sciences of the USSR). Sov. J. Plasma Phys. (Engl. 
Transl.); 4: No. 3, 370-373(May 1978). 

The secondary-emission characteristics of the electrodes in 
surface-plasma sources are studied as part of a study of the processes 
leading to the formation of H~ ions. Measurements of the emission of 
fast positive ions through narrow slits in the cathodes of the Penning 
cell show that, when cesium is admitted into high-current glow 
discharges with electron oscillation in a magnetic field, the general- 
ized yield of secondary electron emission from the cathode increases 
by a factor of tens, from 0.1—0.2 to 5—6. Estimates show that the 
secondary-emission yield of H™ ions correspondingly increases from 
0.01 to 0.6—0.8. 


31604 Ribbon-shaped electron beams for plasma-chemistry reac- 
tors. Leiman, V.G.; Tevryukov, A.A.; Ovchinnikov, A.P.; Freiberg, 
G.N. (Moscow Physicotechnical Institute, Dolgoprudnyi). Sov. J. 
Plasma Phys. (Engl. Transl.); 4: No. 3, 377-383(May 1978). 

The formation of ribbon-shaped electron beams in plane elec- 
tron-optics systems and the conditions for the equilibrium and stabil- 
ity of these beams are analyzed. Experiments on ribbon-shaped 
beams are also reported. It follows from these results that the 
observed beam expansion is more pronounced than that predicted 
theoretically. 


31605 Charge-exchange method for controlling particle beams. 
Dimov, G.I.; Dudnikov, V.G. (Institute of Nuclear Physics, Siberian 
Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. J. 
Plasma Phys. (Engl. Transl.); 4: No. 3, 388-396(May 1978). 

When heavy particles interact with matter and electromagnet- 
ic fields, their mass and charge may change as the result of dissocia- 
tion, electron capture, and electron loss. These changes in the charge 
and mass of the particles can be controlled with special devices and 
used effectively in many applications of accelerated particles. The 
redistribution of charge and mass states in accelerated hydrogen 
particles interacting with gaseous and plasma targets is reviewed. 
The use of the charge-exchange method for controlling particle 
beams in fusion research and in charged-particle accelerators is also 
discussed. 


ATOMIC AND MOLECULAR PROPERTIES 


31606 (CONF-781130—12) High resolution LMM Auger spectra 
from argon implanted in Be and Si. Zehner, D.M.; Madden, H.H. 
(Oak Ridge National Lab., TN (USA); Sandia Labs., Albuquerque, 
NM (USA)). Dec 1978. Contract W-7405-ENG-26. 16p. Dep. NTIS, 
PC A02/MF AO1. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

The Lz sMez 3Mz2 3/ and Lz 3MiMe s Auger electron spectra 
from argon implanted by | keV ion bombardment in Be and Si 
crystals, were obtained using a double pass CMA operated in both 
the nonretard and retard modes. Background subtraction and loss- 
deconvolution were subsequently applied to obtain the final results. 
The argon-in-Be spectrum consists of a series of narrow peaks 
(FWHM less than 2 eV) which are sharper than those previously 
reported for the Lz sMe 3M2 3 spectrum from solid argon. Associat- 
ing the major peak in the spectrum with the LsMe2 sM2 3('De) peak 
in the gas phase spectrum leads to an identification in terms of 
energy separations of the peak structure with the principal peaks of 
the gas-phase spectrum to within 0.5 eV. It’s concluded that the 
transitions responsible for the Auger spectrum can be characterized 
as quasiatomic, although the multitude of gas-phase satellite peaks is 
not seen in the results. Peaks in the argon-in-Si spectrum are slightly 
broader than those in the argon-in-Be spectrum. As a result of 
screening by the conduction electrons in the host material, the argon 
Auger emission energies are higher than those in the gas-phase 
spectrum. 15 references. 
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31607 (COO—3151-84) Final summary report. Pohl, R.O.; 
Sievers, A.J. (Cornell Univ., Ithaca, NY (USA). Lab. of Atomic and 
Solid State Physics). 1978. Contract EY-76-S-02-3151. 5p. Dep. 
NTIS, PC A02/MF AO1. 

Experimental research on solid and atomic properties is sum- 
marized. (JFP) 


31608 (LBL—8058) Electronic structure of f-block compounds. 
Edelstein, N.M. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Aug 1978. Contract W-7405-ENG-48. 45p. (CONF- 
7809127—2). Dep. NTIS, PC A03/MF AO1. 

From Organometallics of the f-elements; Sogesto, Italy (11 
Sep 1978). 

The electronic structure of an f/sup n/ ion is dominated by 
interactions different from those for the more familiar d-transition 
ions. The methods and nomenclature used to describe the electronic 
structure of f/sup n/ compounds are reviewed under the following 
topics: brief review of atomic theory; ligand field and spin—orbit 
Hamiltonians for f'; the electrostatic and spin—orbit Hamiltonians 
for f% results of tensor operator methods; ligand field effects for the 
f? configuration—uranocene; general method for calculating crystal 
field matrix elements for f/sup n/ configuration; electron paramag- 
netic resonance. 9 figures, 4 tables. (RWR) 


31609 (LBL—8090) Crossed laser and molecular beam study of 
multiphoton dissociation of C,F;Cl. Krajnovich, D.J.; Giardini-Gui- 
doni, A.; Sudboe, A.S.; Schulz, P.A.; Shen, Y.R.; Lee, Y.T. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. 
Contract W-7405-ENG-48. 5p. (CONF-7809112—1). Dep. NTIS, 
PC A02/MF AOI. 

From Conference of the European Physical Society; Edin- 
burgh, UK (20 Sep 1978). 

Rate constants for the photodissociation of C2F;Cl as well as 
the yield of C2F,* were measured. The dynamics of the two disso- 
ciation channels was studied by measuring the angular and velocity 
distributions of the products. 2 references. (JFP) 


31610 (ORO—2408-150) Resonant Raman scattering of x rays: 
evidence for K—M scattering. Kodre, A.F.; Shafroth, S.M. (North 
Carolina Univ., Chapel Hill (USA). Dept. of Physics and Astron- 
omy). 1978. Contract EY-76-S-05-2408. 12p. Dep. NTIS, PC A02/ 
MF AO. 

Resonant Raman x-ray scattering on molybdenum was stud- 
ied using a Mo-anode x-ray tube and a LiF crystal monochromator. 
Beside the usual resonant Raman peak corresponding to the fluores- 
cent Ka lines another peak with a smaller energy loss was found. It 
is attributed to resonant Raman scattering with a final state M-shell 
vacancy corresponding to the fluorescent K8 lines. Both contribu- 
tions are shown to be independent of the scattering angle. Absolute 
cross sections were determined and compared with theoretical pre- 
dictions. 9 references. 


31611 Ground- and lower excited-state discrete ab initio electron- 
ic potential-energy surfaces for doublet HeH2*. McLaughlin, D.R.; 
Thompson, D.L. (University of California, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). J. Chem. Phys.; 70: 
No. 6, 2748-2769(15 Mar 1979). 

Ab initio electronic energy calculations are reported for 596 
nuclear configurations of HeH2* (in C/sub s/ symmetry). The lowest 
four doublet spin-state eigenfunctions for HeH2* were computed by 
partially diagonalizing a subset of the full-configuration interaction 
Hamiltonian matrix, selected by perturbation theory estimation, rela- 
tive to a reference set of configurations including the Hartree—Fock 
configuration and all appropriate single excitation occupations. Trial 
wave functions corresponding to ground and excited states were 
constructed from 30 molecular orbitals expanded in a twice-double- 
zeta-plus polarization contracted Gaussian basis. Two basis sets were 
employed: one constructed to produce greater accuracy for the 
ground-state (principal quantum number n equal to one) surface, and 
a second more contracted set in the n=1 space and augmented with 
n=2 basis functions to describe low-lying excited states. Absolute 
accuracy estimates of the ground- and excited-state surfaces are 
within 5 and 10 millihartree, respectively; relative errors are estimat- 
ed to be less than 2—3 millihartree. 


31612 Photoelectron spectroscopy of phthalocyanine vapors. 
Berkowitz, J. (Argonne National Laboratory, Argonne, Illinois 
60439). J. Chem. Phys.; 70: No. 6, 2819-2828(15 Mar 1979). 

The 21.2 eV photoelectron spectra of metal-free phthalocyan- 


ine and some metal-containing phthalocyanines MPec 
(M=Mg,Fe,Co,Ni,Cu, and Zn) have been obtained for the gaseous 
molecules. Comparison of these spectra reveals that the uppermost 
occupied orbitals are ringlike, and not metal-3d-like, in all cases 
Identification of some features in the 1487.6 eV photoemission 
spectra of thin films of phthalocyanines with similar features in the 
gas phase spectra enable one to establish an absolute energy scale for 
the thin film work, and to locate the ionization energies of the 3d- 
like orbitals. The experimental results and inferences are compared 
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with recent ab initio calculations, and indicate that the Xa local 
density method is a promising one for describing the electronic 
structure of these large molecules and the generically related biologi- 
cal systems, chlorophyll and hemoglobin. In some spectra, phthalon- 
itrile was identified as an impurity, and verified by obtaining the 21.2 
and 40.8 eV photoelectron spectra of this molecule. 


31613 Multiphoton ultraviolet photodissociation of C,N2. Jack- 
son, W.M.; Halpern, J.B. (Department of Chemistry, Howard Uni- 
versity, Washington, D. C. 20059). J. Chem. Phys.; 70: No. 5, 2373- 
2377(1 Mar 1979). 

A detailed study of the multiphoton absorption of ArF laser 
photons in C,N2 has been done. Evidence is presented which shows 
that sequential two photon absorption occurs at threshold levels as 
low as 10** photons/cm? sec. A kinetic mechanism is proposed that 
agrees with both the observed pressure and intensity dependence of 
the fluorescence induced as a result of this sequential two photon 
absorption. 


31614 ESR—ENDOR study of x irradiated single crystals of a- 
methyl-D-glucopyranoside. Madden, K.P.; Bernhard, W.A. (Depart- 
ment of Radiation Biology and Biophysics, University of Rochester 
School of Medicine and Dentistry, Rochester, New York 14642). J. 
Chem. Phys.; 70: No. 5, 2431-2437(1 Mar 1979). 

Single crystals of a-Methyl-D-glucopyranoside x irradiated at 
77 K contain five free radical species observed by ESR and ENDOR 
spectroscopy. Four of these have been assigned molecular loci: a 
primary alkoxy radical at Os, a secondary alkoxy radical at Oc, a 
deprotonated hydroxyalkyl radical at Cs, and a radical due to 
hydrogen abstraction at Cs. Structural considerations and mecha- 
nisms of formation are discussed. 


31615 Post-collision interaction in the selenium L2M/sub 4,5/M/ 
sub 4,5/ Auger spectrum following photoionization. Bahl, M.K.; 
Watson, R.L.; Irgollic, K.J. (Cyclotron Institute and Department of 
Chemistry, Texas AM University, College Station, Texas 77843). 
Phys. Rev. Lett.; 42: No. 3, 165-168(15 Jan 1979). 

The L/sub 2,3/M/sub 4,5/M/sub 4,5/ Auger spectrum of 
selenium in a variety of compounds has been measured following 
near-threshold photoionization of the 2p/sub 1/2/ level by monoch- 
romatic Al Ka/sub 1,2/ radiation. The energy difference between 
the L2M/sub 4,5/M/sub 4,5/ and the LsM/sub 4,5/M/sub 4,5/ 
Auger peaks was observed to increase by as much as 1.1 +- 0.1 eV 
as the 2p/sub 1/2/ binding energy approached to within 1.1 eV of 
the ionization threshold. The energy shifts are compared with the 
predictions of a semiclassical analysis by Niehaus which takes into 
consideration the influence of the Coulomb field of the slow photoe- 
lectron on the Auger process. 


31616 Molecular orbital studies of AhLF, and AbCl, using a 
minimal basis set. Curtiss, L.A. (Argonne National Lab., IL). Jnt. J. 
Quant. Chem.; 14: No. 6, 709-715(Dec 1978). 

Ab initio minimal basis LCAO-SCF molecular orbital (MO) 
calculations were carried out on various structures of the AIF; and 
AICI; dimers. A bridged D/sub 2h/ structure is found to be the most 
stable of the structures investigated for AlFs. A similar structure 
was obtained for AlsCle in agreement with the experimental evi- 
dence. 15 references. 


31617 Measurement of transition probabilities in the first euro- 
pium ion. Klimkin, V.M.; Prokopev, V.E.; Fadin, L.V. Opt. Spec- 
trosc. (USSR) (Engl. Transl.); 44: No. 3, 345-346(Mar 1978). 

The ir transitions from 6p/sup 7,9/P states to 5d/sup 7,9/D 
states were studied in the positive column of a gas discharge. (AIP) 


31618 Theoretical study of equilibrium nitrogen plasma radiation. 
Barfield, W.D. (Los Alamos Scientific Lab., NM). J. Quant. Spec- 
trosc. Radiat. Transfer; 17: 471-482(1977). 

New theoretical calculations of continuum and total radiation 
emitted by nitrogen plasmas in LTE at 9000, 11000, 13000, 13500. 
and 15000°K at 1 atm are described and results are compared with 
previously reported experimental results derived from emission and 
absorption measurements. Theoretical widths for selected N(I) and 
N(ID) transitions agree within a factor of 2 with recent measurements 
and other theoretical results. Excess continuum radiation, attributed 
by other authors to radiative attachment to neutral N, is probably 
due to overlapping line wings. The calculated total radiation is 
consistent with experimental results. 


31619 Method of complex coordinates: application to the Stark 
effect in hydrogen. Reinhardt, W.P. (Univ. of Colorado, Boulder). 
Int. J. Quant. Chem., Symp.; No. 10, 359-367(1976). (CONF- 
760147—). 
From International symposium on atomic, molecular and 
solid-state theory and quantum statistics; Sanibel, FL, USA (19 Jan 
6). 


The method of complex coordinates as applied to calculation 
of resonance parameters for dilitation analytic operators is discussed, 
and numerical evidence is presented that although the Stark poten- 
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tial Fz is not dilatation analytic, many of the results of the theory 
seem to hold. In particular, Stark widths and shifts for the H atom 
ground state in weak and strong fields are calculated in spherical 
coordinates using only L? basis functions, giving results in excellent 
agreement with those of methods applying detailed boundary condi- 
tions in parabolic coordinates. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 31605, 31637, 31860, 31861, 31862 


31620 (UCRL—82140) Stieltjes-moment-theory technique for 
calculating resonance width’s. Hazi, A.U. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Dec 1978. Contract W- 
7405-ENG-48. 30p. Dep. NTIS, PC A03/MF AO1. 

A recently developed method for calculating the widths of 
atomic and molecular resonances is reviewed. The method is based 
on the golden-rule definition of the resonance width, ['(E). The 
method uses only square-integrable, L?, basis functions to describe 
both the resonant and the non-resonant parts of the scattering wave 
function. It employs Stieltjes-moment-theory techniques to extract a 
continuous approximation for the width discrete representation of 
the background continuum. Its implementation requires only existing 
atomic and molecular structure codes. Many-electron effects, such as 
correlation and polarization, are easily incorporated into the calcula- 
tion of the width via configuration interaction techniques. Once the 
width, ['(E), has been determined, the energy shift can be computed 
by a straightforward evaluation of the required principal-value inte- 
gral. The main disadvantage of the method is that it provides only 
the total width of a resonance which decays into more than one 
channel in a multichannel problem. A review of the various aspects 
of the theory is given first, and then representative results that have 
been obtained with this method for several atomic and molecular 
resonances are discussed. 28 references, 3 figures, 4 tables. (RWR) 


31621 Electron—molecule scattering in momentum space. Rit- 
chie, B. (Health and Safety Research Division, Oak Ridge National 
Laboratory, Oak Ridge,Tennessee 37830 and Department of Chem- 
istry, University of Alabama,Tuscaloosa, Alabama 35486). J. Chem. 
Phys.; 70: No. 6, 2663-2669(15 Mar 1979). 

We examine the Fourier transform of the Schroedinger equa- 
tion for electron—molecule scattering, treated as potential scattering 
from a multicenter distribution of charged fixed in space. When the 
angle @ between R,the internuclear vector of a diatomic target, and 
q, the momentum transfer, is held fixed during the collision, then the 
directions of incidence and scattering are fixed relative to R. The 
process is then described as having a dynamical dependence on the 
magnitude of q, q, from which the scattering angle is determined, 
and a parametric dependence on q's direction relative to R. This 
approximation is used routinely at high energies in the calculation of 
the Born amplitude. Fixed—nuclei coordinate—space studies suggest 
that this approximation can be extended to low energies, provided 
the amplitude is taken from the solution of the integral equation of 
momentum space rather than from its inhomogeneity, proportional 
to the Born amplitude. We constrain R to be in the same direction 
relative to q’, a virtual momentum transfer belonging to the kernel, 
as it is to q.Calculations are performed for the e, Hz scattering in the 
static approximation, and cross sections averaged over @/sub R/ are 
shown to be in good agreement with cross sections calculated by use 
of coupled spherical and coupled spheroidal partial wave theories. 
The angular distribution in the static approximation is also calculated 
at an incident energy close to 7 eV, where exchange is relatively 
unimportant. This result is in reasonably good agreement with that 
of R matrix theory in the static—exchange approximation. The 
extension of the theory to treat exchange is formulated and dis- 
cussed. Also its extension to treat more complicated molecular 
targets is discussed. 


31622 Angular distributions, energy disposal, and branching stud- 
ied by photoelectron—photoion coincidence spectroscopy: O.*, NO*, 
ICI*, IBr*, and I,* fragmentation. Eland, J.H.D. (Argonne National 
Laboratory, Argonne, Illinois 60439a)). J. Chem. Phys.; 70: No. 6, 
2926-2933(15 Mar 1979). 

It is shown that some levels of the A*Pi/sub u/ states of I.*, 
IBr*, and ICI* are stable toward dissociation, and ought to decay by 
emission. The B?/sub gf" state of I,* is fully dissociated to ground 
state I* +1, while the B*2/sub g/* states of IBr* and ICI (probably) 
yield excited decay products. The c*Pi and B'Pi states of NO* 
dissociate to ground state N* +O fragments, while the c*=/sub g/~ 
and ?Pi/sub u/ states of O2* near 24 eV dissociate to excited levels 
of O* +O. The origin of anomalous time-of-flight peak shapes is 
discussed, and several examples are attributed to anisotropic frag- 
ment angular distributions. 


31623 Photoionization of ethylene clusters. Ceyer, S.T.; Tiede- 
mann, P.W.; Ng, C.Y.; Mahan, B.H.; Lee, Y.T. (Materials and 
Molecular Research Division, Lawrence Berkeley Laboratory and 
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Department of Chemistry, University of California, Berkeley, Cali- 
fornia 94720). J. Chem. Phys.; 70: No. 5, 2138-2144(1 Mar 1979). 

The energetics of the ethylene ion—molecule reactions has 
been investigated in more detail than previously possible in two 
body collision experiments by photoionization of the neutral van der 
Waals ethylene dimer. The stability of the ion—molecule collision 
complex (18.2 +- 0.5 kcal) as well as the highest potential barrier 
along the reaction coordinate for decomposition have been deter- 
mined for this exothermic reaction. In a similar manner, the energe- 
tics of the solvated ethylene ion has been investigated by photoioni- 
zation of the ethylene trimer. 


31624 Electron impact spectra of methane, ethane, and neopen- 
tane. Johnson, K.E.; Kim, K.; Johnston, D.B.; Lipsky, S. (Depart- 
ment of Chemistry, University of Minnesota, Minneapolis, Minneso- 
ta 55455). J. Chem. Phys.; 70: No. 5, 2189-2197(1 Mar 1979). 

Electron impact spectra of methane, ethane, and neopentane 
have been obtained at scattering angles of 0° and 90° and at impact 
energies from =30 to 250 eV. The data are consistent with the 
lowest excitation in all of these systems to involve promotion of an 
electron to a 3s Rydberg-like orbital. Differences between 0° and 90° 
onsets are attributed to large-angle intensity enhancements of transi- 
tions to the 3s Rydberg triplets. At 90° all of the spectra exhibit very 
similar intensity redistributions with strong enhancement of transi- 
tions in the 12 and 15 eV region as compared to lower-lying 
transitions. Assignments of the spectra and possible origins of the 
angular dependence are discussed. 


31625 Quasiclassical trajectory study of the four-center reac- 
tions: HBr+Chk and HBr+BrCl. Brown, J.C.; Bass, H.E.; Thomp- 
son, D.L. (Department of Physics and Astronomy, The University 
of Mississippi, University, Mississippi 38677). J. Chem. Phys.; 70: No. 
5, 2326-2334(1 Mar 1979). 

A quasiclassical trajectory study has been made of the dynam- 
ics of two four-center reactions: HBr+Ch—HCl+ BrCl, 
HBr+BrCl—HCl+Br2. Semiempirical, valence-bond potential- 
energy surfaces were employed, with potential parameters obtained 
from related atom—diatomic molecule systems. Reaction probabil- 
ities and cross sections were computed as functions of reactant 
vibration, rotation, and translation. Extrapolated cross section curves 
were used to make estimates of thermal rate coefficients. The depen- 
dence of the reaction probability on other dynamics variables such as 
impact parameter and orientation angles was also investigated. These 
results indicate that under attainable laboratory conditions (including 
IR excitation) the reaction proceeds at a rate too slow to be 
observed by usual methods. 


31626 Vibrational—rotational relaxation from high vibrational 
states in He—HD. Tarr, S.M.; Rabitz, H. (Department of Chemistry, 
Princeton University, Princeton, New Jersey 08540). J. Chem. Phys.; 
70: No. 5, 2569-2573(1 Mar 1979). 

The relaxation behavior of the He—HD system is studied by 
applying an exponential distorted wave procedure to calculate the 
cross sections and the rate constants for vibrational—rotational 
energy transfer in the vibrational manifolds n, 0< or =n< or =S. 
The rotational states are shown to play an important role in vibra- 
tional relaxation by providing many pathways for vibrational— 
rotational—translational energy exchange. By comparison with 
breathing sphere calculations it is demonstrated that the near expo- 
nential growth in the n-—+n-1 rates from vibrotor calculations can be 
attributed not only to the vibrational anharmonicity but also to the 
decreasing rotational energy spacings as n increases. 


31627 Effect of the centrifugal barrier on the probability of 
nonadiabatic transitions in the optical excitation of colliding atoms. 
Generalization of the Landau-Zener-Stuckelberg model. Vartanyan, 
T.A.; Przhibelskii, S.G. Opt. Spectrosc. (USSR) (Engl. Transl.); 45: 
No. 3, 245-247(Sep 1978). 

The quasi-classical method is used to find the probability of 
nonadiabatic transition when the point of intersection of the terms is 
separated by a potential barrier from the region of free motion of the 
atoms. It is shown that the resonance dependence of the transition 
probability on the collision energy, which occurs in this case, can be 
observed indirectly from the nonlinear dependence of the intensity 
of atomic fluorescence on the intensity of the exciting radiation in 
experiments on the optical excitation of colliding atoms. 


31628 Polarization phenomena in an oriented helium plasma. 
Ob" edkov, V.D.; Samokhin, A.N. (Leningrad State University). Sov. 
Phys. - JETP (Engl. Transl.); 47: No. 6, 1040-1045(Jun 1978). 

The collisions of metastable oriented He(2*S) atoms, accom- 
panied by elastic scattering and by Penning ionization, are analyzed. 
The amplitude collision matrices are obtained. The cross sections 
and polarizations of all the particles are calculated, and schemes are 
proposed for a complete experiment, i.e., for a set of experiments 
that determine the amplitudes that characterize the scattering proc- 
ess. The obtained formulas are used for numerical estimates of the 
effects of polarization in the Penning ionization process. 
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31629 Application of the Faddeev equations to calculations of 
dissociative attachment cross sections. Drukarev, G.F.; Pozdneev, 
S.A. (Leningrad State University). Sov. Phys. - JETP (Engl. Transl.); 
47: No. 6, 1045-1049(Jun 1978). 

The Faddeev equations have been used to calculate the total 
and differential cross sections for the dissociative attachment of an 
electron to He, HD, and D2 molecules (e+AB—A™~ +B). The 
adiabatic approximation (at electron energies above the threshold for 
the dissociation of the molecule to the free atoms A+B) and the 
approximation of separable potentials (at electron energies below this 
threshold) are used to solve the Faddeev equations. Good agreement 
is achieved between theoretical calculations and experimental data 
on dissociative attachment. 


31630 Concerning the reconstruction of the potential from the 
differential scattering cross sections. Vasilevskii, L.S.; Zhirnov, N.I. 
(Kirovsk Polytechnic Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 
27: No. 4, 595-598(Apr 1978). 

Two approximate methods are proposed for reconstructing a 
spherically symmetrical potential from the differential scattering 
cross sections. The methods are based on a special type of perturba- 
tion theory that follows from the generalized WKB approximation 
of quantum mechanics. 


31631 Determination of excitation cross sections and transition 
probabilities of Hg II. Semenova, I.V.; Smirnov, Y.M. Opt. Spectrosc. 
(USSR) (Engl. Transl.); 44: No. 3, 245-247(Mar 1978). 

Excitation cross sections for six levels of Hg II were calculat- 
ed from the measurement of ninety-seven excitation functions of Hg 
lines. Excitation was achieved by electron impact from the ground 
state of the mercury atom. For four of these levels, the contribution 
of cascade population was considered. Its role decreases with de- 
creasing quantum number |. Using the literature data on the radiative 
lifetimes of the Hg II levels, transition probabilities were determined 
for ten lines of the mercury ion. 


31632 Electron-impact excitation function of the C*II/sub u/ 
state of No. Kosoruchkina, A.D.; Trekhov, E.S. Opt. Spectrosc. 
(USSR) (Engl. Transl.); 44: No. 3, 359-360(Mar 1978). 

An energy dependent analytic expression is derived for the 
electron excitation of several vibrational states of N? (AIP) 


31633 Quasiresonant processes in slow collisions. Nikitin, E.E.; 
Smirnov, B.M. (Institute of Chemical Physics, USSR Academy of 
Sciences, Moscow). Sov. Phys. - Usp. (Engl. Transl.); 21: No. 2, 95- 
116(Feb 1978). 

Collisions between slow atomic particles involving a small 
change in electron energy in the transition are examined. Asymptotic 
methods are presented for calculating the parameters of interaction 
potentials for atomic particles at large separations. Different models 
describing electron transitions during collisions between atomic ne 
ticles are analyzed. The simultaneous use of the asymptotic met 
for the calculation of the interaction potentials between colliding 
particles and of the generalized two-level approximation for the 
quasiresonant particle collision results in reliable calculations of 
transition cross sections for a broad range of processes. This is 
demonstrated by considering examples of resonant charge transfer, 
spin exchange, and also some quasiresonant processes. 


ATOMIC AND MOLECULAR THEORY 


31634 Definition of virtual levels. Shore, B.W. (Lawrence 
Livermore Laboratory, P. O. Box 808, Livermore, California, 
94550). Am. J. Phys.; 47: No. 3, 262-263(Mar 1979). 

Examination of graphical displays of solutions to the time- 
dependent Schroedinger equation modeling a laser-excited three- 
level atom suggests that an energy level may be regarded as virtual 
when it is detuned from resonance by more than two Rabi frequen- 
cies. 


31635 Forbidden Raman scattering processes. I. General consid- 
erations and El1—M1 scattering. Harney, R.C. (Massachusetts Insti- 
tute of Technology, Lincoln Laboratory, Lexington, Massachusetts 
02173). J. Chem. Phys.; 70: No. 5, 2155-2165(1 Mar 1979). 

The generalized theory of forbidden Raman scattering proc- 
esses is developed in terms of the multipole expansion of the electro- 
magnetic interaction Hamiltonian. Using the general expressions, the 
theory of electric dipole—magnetic dipole (E1—M1) Raman scatter- 
ing is derived in detail. The 'So—*P, E1—M1 Raman scattering 
cross section in atomic magnesium is calculated for two applicable 
laser wavelengths using published f-value data. Since resonantly 
enhanced cross sections larger than 10~°° cm’/sr are predicted it 
should be possible to experimentally observe this scattering phenom- 
enon. In addition, by measuring the frequency dependence of the 
cross section near resonance, it may be possible to directly determine 
the relative magnitudes of the Axp and AxA contributions to the 
scattering cross section. Finally, possible applications of the effect in 
atomic and molecular physics are discussed. 
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31636 WKB method at Z> 137. Mur, V.D.; Popov, V.S.; Vosk- 
resenskii, D.N. (Institute of Theoretical and Experimental Physics; 
Moscow Engineering-Physics Institute). JETP Lett. (USSR) (Engl. 
Transl.); 28: No. 3, 129-134(5 Aug 1978). 

WKB.-approximation formulas are obtained for the Dirac 
equation for a strong external field (€) >2m/sub e/c?, where é is the 
electron binding energy). These formulas are used to calculate the 
energy and width of the quasistationary states in the lower contin- 
uum and to determine the pre-exponential factor in the probability of 
the spontaneous positron creation. Other applications of the WKB 
method are briefly discussed. 


31637 Proceedings of the international symposium on atomic, 
molecular and solid-state theory and quantum statistics. Lowdin, P.O.; 
Ohrn, Y. (eds.). New York, NY; John Wiley and Sons (1976). 453p. 
(CONF-760147—). $185.00 per volume. 

From International symposium on atomic, molecular and 
solid-state theory and quantum statistics; Sanibel, FL, USA (19 Jan 
1976). 


Work on the quantum theory of the electronic structure of 
matter was discussed. Abstracts of twenty-five of the papers given at 
the symposium were prepared separately for incorporation into the 
data base. (GHT) 


31638 MOLE: a system for quantum chemistry. II. Recent devel- 
opments, Pendergast, P. (William Marsh Rice Univ., Houston, TX); 
Hayes, E.F.; Liedtke, R.C.; Schwartz, M.E.; Rothenberg, S.; Koll- 
man, P.A. Int. J. Quant. Chem., Symp.; No. 10, 77-83(1976). (CONF- 
760147—). 

From International symposium on atomic, molecular and 
solid-state theory and quantum statistics; Sanibel, FL, USA (19 Jan 
1976). 


The concept of a quantum chemical system (QCS) as a viable 
and useful tool in quantum chemical calculations requires that the 
system be continuously modified and expanded to handle new devel- 
opments. The MOLE QCS, as originally conceived, was designed to 
handle the study of molecular electronic structure by means of the 
following types of calculations: (1) semiempirical (CNDO/2, 
Hueckel, extended Hueckel); (2) ab initio SCF; (3) configuration 
interaction (CI); (4) natural orbital analysis; and (5) expectation 
values (electronic moments and int properties). Since 1968, 
MOLE has been continuously modified to improve the efficiency of 
the os which accomplish the above. Recently major addi- 
tions have altered MOLE sufficiently to justify reporting its new 
capabilities. The additions are as follows: (1) extended CI capability; 
(2) perturbation theory CI for the choosing of optimal configura- 
tions; (3) configuration generation capability; (4) improved SCF 
proficiency; and (5) valence-only electronic structure capability 
based on the use of model potentials for core electrons. The present 
paper describes the current status of the MOLE system. 


FLUID PHYSICS 


31639 Correlating parameters for axial dispersion in liquid flui- 
dized systems. Krishnaswamy, P.R.; Ganapathy, R. (Indian Inst. of 
Tech., Madras). Can. J. Chem. Eng.; 56: No. 5, 550-553(Oct 1978). 

The dispersion coefficient, the time delay and the time con- 
Stant, as parameters associated with models of liquid phase axial 
dispersion in fluidized systems, have been correlated using available 
literature data for fluidization involving a wide range of fluid and 
particle properties. The results permit prediction of these parameters 
from only a knowledge of the bed voidage. A comparison with 
Chung and Wen’s correlation demonstrates the superiority of the 
present correlation. 6 figures. 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 31821 


31640 (SAND—77-1339) CSQII: an Eulerian finite difference 
program for two-dimensional material response. Part 1. Material sec- 
tions. Thompson, S.L. (Sandia Labs., Albuquerque, NM (USA)). Jan 
1979. Contract EY-76-C-04-0789. 290p. Dep. NTIS, PC A13/MF 
AOl. 

CSQII is a flexible code with broad applicability for computa- 
tion of material motion in two spatial dimensions. The finite differ- 
ence analogs of the Lagrangian equations of motion with material 
Strength are employed with continuous rezoning to construct an 
Eulerian program. The coding is designed to treat a very wide range 
of problems with many features for optional use as required. Flexible 
and portable graphical support programs are provided. The code is 
operational on the CDC6600, CDC7600, and the CRAY-1 computer 
systems. This report is a general users manual. Complete input— 
Output instructions and details of code models are provided. 42 
figures, 7 tables. 
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31641 (UCRL—52564) NESTBDF: nonequilibrium streamtube 
flow calculations with backward differentiation formula integration 
algorithm. Magee, J.P.; Buckingham, A.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Aug 1978. Contract W- 
7405-ENG-48. 61p. Dep. NTIS, PC A04/MF AO1. 

The numerical integration procedure for the NEST finite-rate 
chemical nonequilibrium flow code was extensively revised. This 
revision incorporates a more efficient algorithm for solution of 
coupled stiff algebraic-ordinary differential equation schemes. In test 
case comparisons, one-order-of-magnitude or greater reduction of 
computing times was obtained by use of the new integration method. 
Presented here are formulation and numerical methodology, sample 
results, input—output specifications, and additional user aids and 
information. 6 figures, and 3 tables. 


PROPERTIES AND STRUCTURE OF FLUIDS 


31642 Structure factor of a one-dimensional shouldered hard- 
sphere fluid. Kincaid, J.M. (Los Alamos Scientific Lab, NM); Stell, 
G. Phys. Lett., A; 65: No. 2, 131-134(20 Feb 1978). 

An exact description of how the structure factor of a one- 
dimensional shouldered hard-sphere system depends on the shoulder 
height and width of the potential, and the number density is present- 
ed. The applicability of these results to liquid-metal systems is 
discussed. 


31643 (UCID—18059) Model for a low pressure spark gap. Lee, 
E.P. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 12 Feb 1979. Contract W-7405-ENG-48. 10p. Dep. NTIS, PC 
A02/MF AOl1. 

The space- and time-dependent generation of plasma in a low- 
pressure spark gap is modeled with a two-dimensional Boltzmann 
equation. 


SUPERFLUIDITY 


31644 Texture transformation and anisotropic heat flow in *He- 
A. Kleinberg, R.L. (Department of Physics, University of California, 
San Diego, La Jolla, California 92093). Phys. Rev. Lett.; 42: No. 3 
182-185(15 Jan 1979). 

Observations are presented that are consistent with the pres- 
ence of helical textures in *He-A close to the transition temperature. 
The discovery of anisotropy in the heat flow is also reported. 


, 


31645 Spin relaxation of *He to paramagnetic centers in surfaces 
at very low temperatures. Albers, R.C.; Wilkins, J.W. (Theoretical 
Division, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico). J. Low Temp. Phys.; 34: No. 1, 105-156(1 Jan 1979). 

The memory function formalism is used to derive a general- 
ized golden rule expression for the spin—lattice relaxation rate 1/Ti 
for *He to paramagnetic centers embedded in or residing on surfaces 
in contact with the *He. This expression is applied to several simple 
models of relaxation to paramagnetic spins which do not interact 
among themselves, both for *He in the Fermi-liquid phase and for a 
solid surface layer of *He on the substrate. The magnitude of 1/T; is 
calculated for each case as well as the temperature and magnetic 
field dependence. Finally, the relationship between the spin—lattice 
relaxation rate and the Kapitza conductance across surfaces via 
magnetic interactions is determined. 


31646 Positive-ion mobility in dilute solutions of ‘He in *He. 
Roach, P.R.; Ketterson, J.B.; Roach, P.D. (Argonne National Labo- 
ratory, Argonne, Illinois). J. Low Temp. Phys.; 34: No. 1, 169-195(1 
Jan 1979). 

The mobility of positive ions in essentially pure *He and in 
solutions with 100, 300, 1000, 3000, and 10,000 ppm of *He has been 
studied at pressures of 60 Torr, 10, 20 and 25.6 bar. For temperatures 
below about 100 mK the pureliquid mobility data are consistent with 
a In(To/T) behavior except at the very lowest temperatures, where 
field-dependent effects may cause departures; both phenomena are in 
agreement with recent calculations of Bowley based on the Joseph- 
son—Lekner formalism. In the more concentrated solutions an in- 
crease in the ion radius (corresponding to a decrease in the mobility) 
is observed starting below ~200 mK; this is interpreted as a polar- 
ization-potential-induced phase separation resulting in a liquid *He- 
rich “halo” about the solid ion core. At still lower temperatures a 
vanishing *He content causes the solution data to rather abruptly 
rejoin the pure-liquid data. At still higher ‘He concentrations addi- 
tional very low-mobility species are observed which are likely ions 
with large metastable halos produced by a large ‘He concentration 
at the field-emission tip where the ions are created. 


31647 Superfluid currents induced in He II by crossed electric 
and magnetic fields. Shevchenko, S.I. (Physicotechnical Institute of 
Low Temperatures, USSR Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 28: No. 3, 103-107(5 Aug 1978). 
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It is established that crossed fields should induce in helium II 
superfluid c currents of velocity v/sub s/=aE x H/mc (a is the 
polarizability of the helium atom and M is its mass). 


31648 Raman scattering of sound in rotating He II. Zaitsev, 
R.O.; Pushkina, N.I. Sov. J. Low Temp. Phys. (Engl. Transl.); 4: No. 1, 
1-4(Jan 1978). 

Induced Raman scattering of ultrasound in rotating superfluid 
helium is considered. The threshold intensity for geostrophic and 
Tkachenko waves is calculated. It is shown that at low frequencies 
(~10* Hz), the threshold for scattering by a Tkachenko wave is 
considerably higher than in a geostrophic wave. However, at fre- 
quencies of ~ 10° Hz, the scattering thresholds are found to be of the 
same order. Numerical estimates show that over the whole range of 
frequencies considered, the scattering threshold is an experimentally 
achievable quantity (W < 10~'W/cm7*) 


31649 Acoustic turbulence in a superfluid liquid. Nemirovskii, 
S.K. (Institute of Li a ge Siberian Division, Academy of 
Sciences of the USSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 4: 
No. 1, 4-6(Jan 1978). 

A system of kinetic equations is obtained for first and second 
sound waves. The analysis carried out shows that as a result of 
transformation processes of first sound into second sound, the 
branching of the flow of energy into the second acoustic branch is 
small. This allowed the solution of the system to be found which 
differs slightly from the solution which should apply in the absence 
of transformation processes. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


31650 (ORO—2504-290) High energy accelerator and colliding 
beam user group. (Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy). Dec 1978. Contract EY-76-C-05-2504. 59p. 
Dep. NTIS, PC A04/MF AO1. 

Experimental high energy physics is summarized. A list of 
publications is included. (JFP) 


31651 (ORO—5096-6) High energy physics progress report, 
April 1, 1978—March 31, 1979. Phillips, G.C.; Roberts, J.B. (Rice 
Univ., Houston, TX (USA). Bonner Nuclear Labs.). 1979. Contract 
EY-76-S-05-5096. 23p. Dep. NTIS, PC A02/MF AO1. 

During the contract year progress was made in data analysis 
and interpretation of a number of ANL-ZGS experiments. Results 
were published for seven experiments: E-415 (direct electron pro- 
duction); E-395, measurement of Ao/sub T/ in the 1 to 3 GeV/c 
Region; measurement of p—p elastic scattering at 6 GeV; E-408, 
asymmetries in inclusive proton—nucleon scattering at 11.75 GeV/c; 
E-437, polarization of elastic p—p and p—n scattering at 1.03 GeV; 
E-437, analyzing power in the reaction p+d—-d+p and p+p—-d+7 
at GeV energies; and E-434; measurement of the energy dependence 
of Aa/sub T/ and A/sub nn/ for p—p scattering in the 1 to 3 GeV/ 
c region. In addition, three new experiments were undertaken at 
ZGS: E-434, measurement of A/sub nn/ in p—p scattering at 12 
GeV/c; E-445, assymmetries in inclusive pion production with a 
polarized beam and target; E-425, studies of np and pp A/sub nn/ 
using a polarized beam. During the year the new polarized target 
PPT-VI became operational and was used in experiments. The new 
PDP 11/34 computer became operational for data analysis. A list of 
publications is included. 


31652 Hadrons and quarks in high energy collisions. Van Hove, 


L. (CERN-Geneva, Switzerland). Sov. Phys. 
21: No. 3, 252-264(Mar 1978). 

The quark model is reviewed. The predictions of this model 
for both weak deep inelastic scattering and strong diffraction proc- 
esses are discussed. Among the topics considered are gluons, charm, 
neutral currents, scale invariance, and astrophysical applications. 


- Usp. (Engl. Transl.); 


ELECTROMAGNETIC INTERACTIONS 


31653 (SLAC-PUB—2224) e*e™ annihilation. Feldman, G.J. 
(Stanford Linear Accelerator Center, CA (USA)). Oct 1978. Con- 
tract EY-76-C-03-0515. 48p. (CONF-780826—25). Dep. NTIS, PC 
A03/MF AOl1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

The status of resonances below 3 GeV, total cross sections, 
and inclusive D spectra at high energy are reviewed, and then a 
pe pe review of the properties of the tau lepton is present- 

references (JFP) 


31654 Phi meson: precise measurement of its mass and observa- 
tion of the w—phi interference. Bukin, A.D.; Kurdadze, L.M.; Sered- 
nyakov, S.I.; Sidorov, V.A.; Shrinskii, A.N.; Shatunov, Y.M.; 
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Shvarts, B.A.; Eidel'man, S.I. (Institute of Nuclear Ph ~~ Siberian 
Division, USSR Academy of Sciences). Sov. J. Nuc ys. (Engl. 
Transl.); 27: No. 4, 516-521(Apr 1978). 

Excitation curves for the phi resonance have been measured 
in the reactions e* e~-—+K°/sub S/K°/sub L/ and e* e~—>7r* 7 77° at 
the electron-positron storage ring VEPP—2M. The total luminosity 
integral accumulated in the experiment is 42.4 nb~'. Absolute cali- 
bration of the beam energy in the storage ring was carried out 
during the experiment. The calibration accuracy is 10~*. The follow- 
ing values of the resonance parameters are obtained: m/sub phi/ 
= 1019.52 +- 0.13 MeV, [’/sub phi/=4.36 +- 0.19 MeV, o (K/sub 
S/K/sub L/) =1.40 +- 0.09 wb, and o (377) =0.79 +- 0.09 yb. The 
relative phase of the w—phi interference, which is sensitive to the 
model of SU(3) symmetry breaking, is determined from the shift of 
the resonance peak in the phi—3a channel. The experimental data 
support the mass-mixing model. 


31655 Search for the phi—7* 7~ decay. Bukin, A.D.; Kurdadze, 
L.M.; Sidorov, V.A.; Skrinskii, A.N.; Khabakhpashev, A.G.; Chilin- 
garov, A.G.; Shatunov, Y.M.; Shvarts, B.A. (Nuclear Physics Insti- 
tute, Siberian Division, USSR Academy of Sciences). Sov. J. Nucl. 
Phys. (Engl. Transl.); 27: No. 4, 521-523(Apr 1978). 

The cross section of the process e* e~—>7r* 3~ was measured 
in the Tegion of the phi resonance. An upper bound B/sub pipi/ <6.6 
x 10~‘ is obtained for the branching ratio of the phi—7* a decay. 
The form factor of the pion at Vs=m/sub phi/ is vertical barF/eub 
a/vertical-bar? =2.6 +- 0.2. 


31656 New particle in e* e~ annihilation: the heavy lepton tau*~. 
Azimov, Y.I.; Frankfurt, L.L.; Khoze, V.A. (B. P. Konstantinov 
Leningrad Institute of Nuclear Physics, Academy of Sciences of the 
USSR). Sov. Phys. - Usp. (Engl. Transl.); 21: No. 3, 225-239(Mar 
1978). 

A review is presented of experimental data that provide 
evidence for the existence of a heavy charged lepton tau. The 
properties of the tau particle extracted from experimental data are 
compared with theoretical expectations. A summary of necessary 
further measurements is provided. The possible theoretical signifi- 
cance of the new particle is briefly discussed. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 31653, 31696 


31657 (BNL—25378) Review of neutrino physics at Brookhaven. 
Murtagh, M.J. (Brookhaven National Lab., Upton, NY (USA)). 
1978. Contract EY-76-C-02-0016. 33p. (CONF-781184—3). Dep. 
NTIS, PC A03/MF AO1. 

From Workshop on the AGS fixed target research program; 
Upton, NY, USA (8 Nov 1978). 

A few topics are discussed to illustrate both the problems 
inherent in medium energy neutrino physics and the future prospects 
at Brookhaven. The event rates and current experiments, are re- 
viewed. Neutral current interactions, elastic neutrino scattering from 
electrons and protons, single pion production, and the associated 
searches for charmed baryon production and dilepton events are 
covered. 32 references. (JFP) 


31658 Measurement of the energy and x dependence of the y 
distributions in antineutrino interactions. Benvenuti, A.; Bobisut, F.; 
Cline, D.; Cooper, P.S.; Gilchriese, M.G.D.; Heagy, S.M.; Imlay, R.; 
Johnson, M.E.; Ling, T.Y.; Lundy, R.; Mann, A.K.; McIntyre, P.; 
Mori, S.; Reeder, D.D.; Rich, J.A.; Stefanski, R.; Winn, D.R. (Fermi 
National Accelerator Laboratory, Batavia, Illinos 60510). Phys. Rev. 
Lett.; 42: No. 3, 149-152(15 Jan 1979). 

Analysis of 5180 v-bar interactions shows a variation with 
energy of the inelasticity (y) distributions over the range 10 to 220 
GeV and a dependence on the scaling variable x. From these data 
are obtained the approximate x dependence of the sea quarks and a 
limit on the strength of right-handed coupling between the u quark 
and a massive b quark. 


31659 Neutrino experiments at high energies. Ermolov, P.F.; 
Mukhin, A.I. (Institute of High-Energy Physics, Serpukhov 
(Moscow oblast’)). Sov. Phys. - Usp. (Engl. Transl.); 21: No. 3, 185- 
214(Mar 1978). 

A review is given of experimental work in the field of 
neutrino physics carried out between 1972 and the first half of 1977 
using high energy accelerators. The methodology of neutrino experi- 
ments is examined including neutrino beams, modern electronic 
detectors, and bubble chambers. Data are presented on the measure- 
ment of total cross sections with charged and neutral currents. 
Results of studies of elastic and deep inelastic scattering and their 
theoretical interpretation are described. The principal mechanisms of 
production of new particles and the results of an expermental search 
for them in neutrino interactions are discussed. 
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STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 31653, 31696, 31748, 31752, 31784 


31660 (LBL—7766) Fourth high energy heavy ion summer study. 
Webb, C.; Kingston, J.; Mahoney, J. (eds.). (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1978. Contract W-7405- 
ENG-48. 455p. (CONF-780766—). Dep. NTIS, PC A20/MF AOl. 

From 4. summer study on high energy uucl collisions; Berke- 
ley, CA, USA (24 Jul 1978). 

Separate abstracts were prepared for the 12 papers presented. 
(JFP) 


31661 (LBL—7766, pp 1-69) Measurements at low and interme- 
diate rapidity. Gutbrod, H.H. (Univ. of California, Berkeley). 1978. 

In Fourth high energy heavy ion summer study. 

New data, both single-particle inclusive and super-inclusive 
measurements, are shown. (Super-inclusive means that the associated 
charged-particle multiplicity is measured where selections of low 
multiplicity and high multiplicity events are measured.) The associat- 
ed multiplicity increases strongly with projectile energy. The in- 
plane correlation of heavy, slow target fragments with fast charged 
particles in the multiplicity array shows that there is a kind of quasi- 
two-body scattering or a pressure forcing the particles into a trans- 
verse motion. It is further shown that high multiplicity selection 
increases the contribution of large p events. For heavy targets a 
sidewise peaking in high multiplicity events is observed. (JFP) 


31662 (LBL—7766, pp 71-134) Measurements of pions and high 
energy protons at large angles. Nagamiya, S. (Univ. of California, 
Berkeley). 1978. 

In Fourth high energy heavy ion summer study. 

Measurements were made for 0.8 GeV/A C, Ne, and Ar, 0.4 
GeV/A Ne, and 2.1 GeV/A Ne on various targets producing 7*, 
a, protons, deuterons, etc. Inclusive spectra, two-particle correla- 
tions, and high multiplicity events are discussed. All results and 
interpretations are very preliminary. (JFP) 


31663 (LBL—7766, pp 253-287) Particle production in hadron— 
nucleus collisions above 10 GeV. Busza, W. 1978. 

In Fourth high energy heavy ion summer study. 

The reasons for interest in the observed phenomena in hadron 
reactions above 10 GeV are considered. The latest data are not 
reviewed except for comparison with theoretical models. Among the 
topics considered are total or absorption cross sections, low average 
multiplicity, nuclear fragment distributions, implications for the 
nature of hadrons and their interactions, rapidity distributions, and 
multiple production energy dependence. 38 references. (JFP) 


31664 (LBL—7766, pp 289-327) Central heavy ion reactions at 1 
to 1000 GeV/nucleon. Otterlund, I. (Univ. of Lund, Sweden). 1978. 

In Fourth high energy heavy ion summer study. 

Central collisions of heavy ions as observed in nuclear emul- 
sions are discussed. Included are rapidity and pseudo-rapidity, the 
general features of heavy ion reactions, and central reactions at 1 to 
2, at 2 to 20, and at 50 to 1000 GeV/nucleon. Angular and other 
distributions are shown. 29 references. (JFP) 


31665 (ORO—1316-201) Nuclear structure at intermediate ener- 
gies. Progress report, April 1, 1978—March 31, 1979. Phillips, G.C.; 
Mutchler, G.S. (Rice Univ., Houston, TX (USA). Bonner Nuclear 
Labs.). 1979. Contract EY-76-C-05-1316. 55p. Dep. NTIS, PC A04/ 
MF AOI. 

During the contract year progress was made in data analysis 
and interpretation of a number of LAMPF experiments: E-80 (pi+- 
scattering from nuclei), E-81 (pp and pd reactions), E-341 (pd — 
dpi*n), E-82 (pi+-d reactions), and E-197 (pd — *Hepi®). This 
anaysis was aided by the start of operation of a new PDP 11/34 
computer system. A list of publications is included. 


31666 Scaling properties of high-mass symmetric hadron- and 
pion-pair production in proton-beryllium collisions. Joestlein, H.; Eng- 
lemann, R.J.; Fisk, R.J.; Good, M.L.; Ito, A.S.; Kaplan, D.M.; 
Kephart, R.D.; McCarthy, R.L.; Wahl, H.; Herb, S.W.; Hom, D.C.; 
Lederman, L.M.; Sens, J.C.; Snyder, H.D.; Yoh, J.K.; Appel, J.A.; 
Brown, B.C.; Brown, C.N.; Innes, W.R.; Ueno, K. (State University 
of New York at Stony Brook, Stony Brook, New York 11794). Phys. 
Rey. Lett.; 42: No. 3, 146-149(15 Jan 1979). 

We present measurements of the productions symmetric high- 
mass hadron and pion pairs by protons of 200, 300, and 400 GeV, 
incident on a beryllium target. The two-particle invariant cross 
section for pion production can be described by the function 
E,E2d*°o/dp:*dp2* = (1.7 x 107*8) p/sub t//sup -8.4/(1-x/sub t/)"* 
cm*/GeV ‘(where p/sub t/ is the mean p/sub t/ of the two hadrons). 
Functions of the same form have been used in describing single-pion 
inclusive production. Equality of the exponents of p/sub t/ in the 
two processes is observed, confirming the role of smearing contribu- 
tions to single-hadron cross sections. 


ERA VOL. 4, NO. 11 


31667 Multiplicity distributions in 28-GeV/c pd interactions and 
double scattering in deuterium. Hanlon, J.; Panvini, R.S.; Waters, 
J.W.; Webster, M.S.; Morris, T.W. (State University of New York at 
Stony Brook, Stony Brook, New York 11794). Phys. Rev., D; 19: No. 
1, 49-54(1 Jan 1979). 

We study the multiplicity distribution of charged particles 
produced in 28-GeV/c pd interactions in the BNL 80-inch deuter- 
ium bubble chamber. We find that (18.3 +- 2.9) % of the three- and 
more-prong pd events result from double scattering in deuterium, a 
fraction observed to be constant from 28-to-400-GeV/c incident 
momentum. We extract pn topological cross sections from the odd- 
prong pd data by correcting for the effects of spectator visibility, 
double scattering, and Glauber screening. We find the dispersion of 
28-to-400-GeV/c pd multiplicity distributions to have the same 
linear dependence on the mean multiplicity as found for pp data, 
while the pn data exhibit a different dependence. Both the pd and pn 
multiplicity distributions at 28 GeV/c are observed to be inconsist- 
ent with Koba-Nielsen-Olesen scaling. 


31668 Correlations between neutral and charged pions produced 
in 300-GeV/c pp collisions. Kafka, T.; LoPinto, F.; Brody, A.; 
Engelmann, R.; Hanlon, J.; Sommars, S.; Mann, W.A.; Dao, F.T.; 
Schneps, J.; Segar, A.J.; Wald, H.; Ammar, R.; Davis, R.; Eklund, 
C.; Herder, L.; Kwak, N.; Riemer, R.; Stump, R.; Zacrep, D.; 
Jaeger, K. (State University of New York at Stony Brook, Stony 
Brook, New York 11790). Phys. Rev., D; 19: No. 1, 76-82(1 Jan 1979). 

Neutral-pion production in pp interactions has been studied 
using 8000 photon conversions in the Fermilab 15-ft bubble chamber. 
Inclusive 7° multiplicity moments and m7 correlation integrals are 
presented; f°, is determined to be + 3.0 +- 0.8. For the semi- 
inclusive 7° multiplicity distributions we find <n (7°) >/sub n/- to 
increase with n/sub -/, while the dispersions are n/sub -/ independ- 
ent. Results on f°2, f°2, and f°/sub 2,n/- are compared to predic- 
tions of simple cluster models. 


31669 Angular distributions of relativistic particles in inelastic 
proton-nucleus interactions at high energies. Azimov, S.A.; Bondar- 
enko, A.I.; Gulamov, K.G.; Skripnik, N.S.; Chernov, G.M. (Phy- 
sico-Technical Institute, Academy of Sciences of the Uzbek SSR). 
Sov. J. Nucl. Phys. (Engl. Transi.); 27: No. 4, 535-539(Apr 1978). 

The characteristics of the angular distributions of relativistic 
particles in incoherent proton-nucleus collisions in the energy range 
20—200 GeV are systematically analyzed. It is shown that the 
experimental data at available accelerator energies do not agree with 
the EFC model, with models based on hypotheses of an interaction 
with a tube of nuclear matter of large effective mass and using a 
particle-production mechanism analogous to the hh collision, or with 
parton models with the dominating contribution from fan diagrams. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 31663, 31665, 31696, 31750 


31670 (COO—4831-1) Backward elastic K~ p scattering below 1 
GeV/c. Annual progress report, March 1, 1978—February 28, 1979. 
Nicholson, H.W. (Mount Holyoke Coll., South Hadley, MA (USA)). 
Nov 1978. Contract ER-78-S-02-4831. 1lp. Dep. NTIS, PC A02/MF 
AOl. 

A high precision measurement of the momentum dependence 
of backward K“ p elastic scattering from 476 to 1077 MeV/c inci- 
dent momentum was performed at the Brookhaven National Labora- 
tory Altrnating Gradient Synchrotron. With the same apparatus the 
0° production of pions in the reaction K~ p — =~ 7* and K*p 
backward elastic scattering was also measured. Preliminary cross 
sections are presented for K~ p backward elastic scattering and 0° 
2° m* production. 


31671 (FERMILAB-CONF—78/82-THY) Quantum mechanics 
and quarkonium: an introductory review. Quigg, C. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Oct 1978. Contract EY-76-C- 
02-3000. 40p. (CONF-780876—5). Dep. NTIS, PC A03/MF AOIl. 

From Meeting on frontier of physics; Singapore, Japan (14 
Aug 1978). 

The spectra of the psi and Y families of heavy mesons are 
interpreted in the framework of nonrelativistic potential models. 
Recent data on the upsilons are summarized, and their impact is 
assessed. 38 references, 15 figures, 5 tables. 


31672 Study of A** production in 7 p interactions at 100, 200, 
and 360 GeV/c. Higgins, P.D.; Biswas, N.N.; Bishop, J.M.; Bolduc, 
R.L.; Cason, N.M.; Kenney, V.P.; Ruchti, R.C.; Shephard, W.D.,; 
Walker, W.D.; Loos, J.S.; Fortney, L.R.; Goshaw, A.T.; Robertson, 
W.J.; Anderson, E.W.; Crawley, H.B.; Firestone, A.; Floyd, R.; 
Kernan, W.J.; Lamsa, J.W.; Parker, D.L.; Snow, G.A.; Oh, B.Y.; 
Pratap, M.; Sionakides, G.; Smith, G.A.; Whitmore, J.; Sreedhar, V.; 
Levman, G.; Schwarzschild, B.M.; Yoon, T.S.; Hartner, G.; Patel, 
P.M.; Voyvodic, L.; Walker, R.J. (Department of Physics, Universi- 
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ty of Notre Dame, Notre Dame, Indiana 46556). Phys. Rev., D; 19: 
No. 3, 731-742(1 Feb 1979). 

We present a systematic study of A** production in 7 p 
reactions at Fermilab energies. Inclusive and _ semi-inclusive 
A** (1232) production cross sections are determined. We observe 
these cross sections to be energy independent. The invariant cross 
sections as a function of Feynman x and p/sub T/? are also energy 
independent consistent with scaling behavior. We show that A** 
production is consistent with a one-pion-exchange mechanism. Com- 
parison of the density matrix elements with model predictions and 
results of a triple-Regge analysis both support the validity of a one- 
pion-exchange model. 


31673 Average charged-particle lee in 7 p inclusive 
reactions at 147 GeV/c. Brick, D.; Fong, D.; Heller, M.; Shapiro, 
A.M.; Widgoff, M.; Bruyant, F.; Bogert, DD; Johnson, M.; Burnstein, 
R.; Fu, Co Petersen, BD: Robertson, M.; Rubin, H.; Sard, R.D.; 

Snyder, A; Tortora, J.; Alyea, E.D. Ir; Chien, C.; Lucas, P.: 
Pevsner, A.; Zdanis, R.; Barreiro, F.; Benary, O.; Brau, J.E.; DeTar, 
C.E.; Grunhaus, J.; Hafen, E.S.; Hulsizer, R.I.; Karshon, U.; Kistia- 
kowsky, V.; Levy, A.; Napier, A.; Pless, I.A.; Silverman, J.P.; 
Stoughton, T.; Trepagnier, P.C.; Wolfson, J.; Yamamoto, R.K.; 
Cohn, H.O.; Jacques, P.F.; Ou, T.C.; Plano, R.J.; Watts, T.L.; 
Brucker, E.B.; Koller, E.; Stamer, P.; Taylor, S.; Bugg, W.M.; 
Condo, G.; Handler, T.; Hart, E.; Kraybill, H.; Ljung, D.; Ludlam, 
T.; Taft, H.D. (Brown University, Providence, Rhode Island 02912). 
Phys. Rev., D; 19: No. 3, 743-763(1 Feb 1979). 

The experimentally determined average charged-particle mul- 
tiplicities, <n/sub X/>, of the systems, X, produced in the follow- 
ing reactions for 147 GeV/c incident pion momentum are presented 
as functions of the square of the invariant mass of X, M/sub x/?, and 
of *t*: a” p — a/sub fast/X, 7” p — pX, 7 p — A**X, m7 p— 
(2~ 1* )/sub rho/°X, and m7” p — A°X. Details of the analysis are 
discussed. These data can be fit by the expression <n/sub X/> = 
A + BlnM/sub X/? + C*t* and the coefficients obtained for B are 
equal within their uncertainties. C is significantly different from zero 
only for 7” p — 7 /sub fast/X. 


31674 rho° production in 7 p interactions at 100, 200, and 360 
GeV/c. Higgins, P.D.; Shephard, W.D.; Biswas, N.N.; Bishop, J.M.; 
Bolduc, R.L.; Cason, N.M.; Kenney, V.P.; Ruchti, R.C.; Walker, 
W.D.; Loos, J.S.; Fortney, L.R.; Goshaw, A.T.; Robertson, W.J.; 
Voyvodic, L.; Walker, R.J.; Anderson, E.W.; Crawley, H.B.; Fire- 
stone, A.; Hendrickson, J.S.; Kernan, W.J.; Lamsa, J.W.; Parker, 
D.L.; Snow, G.A.; Oh, B.Y.; Pratap, M.; Sionakides, G.; Smith, 
G.A.; Whitmore, J.; Sreedhar, V.; Levman, G.; Schwarzschild, 
B.M.; Yoon, T.S.; Hartner, G.; Patel, P.M. (Department of Physics, 
University of Notre Dame, Notre Dame, Indiana 46556). Phys. Rev., 
D; 19: No. 1, 65-75(1 Jan 1979). 

Inclusive and semi-inclusive cross sections for rho® produc- 
tion in 100, 200, and 360 GeV/c zp interactions are presented. 
Differential cross sections for rho® production as functions of c.m. 
rapidity and transverse momentum are compared with the corre- 
sponding differential cross sections for pion production. Effects of 
various methods of estimating background on the values obtained for 
rho® production cross sections are discussed. About 10% of the final- 
state charged pions appear to come from rho® decay. Thus, while 
rho® production and decay is a significant source of final-state pions, 
other sources must contribute the majority of the produced pions. 


31675 Concerning one scale-invariant variable for the description 
of hadron-hadron interactions. Abesalashvili, L.N.; Amaglobeli, N.S.; 
Akhobadze, L.T.; Garsevanishvili, V.R.; Kutsidi, N.K.; Tevzadze, 
Y.V.; Chargeishvili, M.S. (Tbilisi State University). JETP Lett. 
(USSR) (Engl. Transi.); 28: No. 3, 162-166(5 Aug 1978). 

A new scale-invariant parametrization is proposed for single- 
particle inclusive distributions in hadron-hadron interactions. The 
variables £*~ introduced for this purpose go over in the fragmenta- 
tion regions of the interacting particles at large primary energies into 
the wel! known Feynman variable x. 


31676 Cross section for the production of K°® mesons emitted at 
large |.s. angles from carbon and xenon nuclei. Leksin, G.A.; Smirnits- 
kii, A.V. (Institute of Theoretical and Experimental Physics). JETP 
Lett. (USSR) (Engl. Transl.); 28: No. 3, 166-170(5 Aug 1978). 

We measured the inclusive cross sections of the production of 
K° mesons emitted at large |.s. angles from C and Xe nuclei under 
the influence of 2.9-GeV/c m™ mesons. The K°-meson spectra are 
satisfactorily described by the invariant function f =Ed*o/d*p=C 
exp[—T/To] in the entire angle range 0/sub lab/>47° and momen- 
tum range p/sub lab/> 159 MeV/c. The slope parameter To changes 
from 12 +- 14 MeV at 47° <@/sub lab/ <60° to 40 +- 5 MeV at 
120° <@/sub lab/<180° The parameter C is independent of the 
angle within the limit of errors. 


31677 Production of chi (2.85) particles in the charge-exchange 
reaction 7” p—>chin, chi—-27y at momentum of 40 GeV/c. Apel, W.D.,; 
Augenstein, K.; Bertolucci, E.; Vincelli, M.L.; Donskov, S.V.; Inya- 
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kin, A.V.; Kachanov, V.A.; Quaglia, M.; Krasnokutsky, R.N.; 
Kruger, M.; Lednev, A.A.; Leder, G.; Mannelli, I.; Mikhailov, Y.V.; 
Mueller, H.; Prokoshkin, Y.D.; Pieraccini, G.M.; Sergiampietri, F.; 
Sigurdsson, G.; Scribano, A.; Toropin, A.N.; Schneider, H.; Shuva- 
lov , R.S. (Joint experiment of the Institute of High Energy Physics 
(Serpukhov, USSR)). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 
524-526(Apr 1978). 

The invariant-mass spectrum of neutral states produced in 
charge-exchange scattering of 40-GeV/c m~ mesons on protons is 
studied to search for heavy particles which decay into two y rays. 
The y rays were detected by a hodoscope spectrometer on-line with 
a computer. The mass spectrum shows a peak which is identified 
with chi (2.85). The reaction cross section times the branching ratio 
of the decay chi—2y is found to be 2 x 107** cm? 


31678 Observation of scaling in the mean in the reactions 
m7 p->y+X and 7” p>7°+X at 5 GeV/c. Amaglobeli, N.S.; Buda- 
gov, Y.A.; Valkar, S.; Vinogradov, V.B.; Volod’ko, A.G.; Dzhele- 
pov, V.P.; Dubinsky, J.; Kurilin, A.S.; Lomakin, Y.F.; Martinska, 
G.; Moroz, L.G.; Rumyantsev, V.S.; Salukvadze, R.G.; Flyagin, 
V.B.; Kharzheev, Y.N.; Chiladze, B.G.; Sandor, L.; Shoshiashvili, 
S.S. (Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 4, 526-529(Apr 1978). 

The noninvariant longitudinal and transverse momentum dis- 
tributions in the reactions 7~ py +X and 7” p—7° +X at 5 GeV/c 
are studied. It is shown that in the variables p/sub parallel// < p/sub 
parallel/> and p/sub perpendicular// <p/sub perpendicular/> the 
shape of these distributions does not depend on either the initial 
energy or the multiplicity of the secondary charged particles. The 
analysis shows a widening of the energy range (S—300 GeV) and an 
increase in the variety of particles for which scaling in the mean is 
observed. 


31679 Properties of leading mesons produced in interactions of 
7 mesons with carbon nuclei and nucleons at p/sub pi-/=40 GeV/c. 
Anoshin, A.I.; Lyubimov, V.B.; Sarycheva, L.I.; Solov’ev, M.L,; 
Suleimanov, M.; Tuvdendorzh, D. (Joint Institute for Nuclear Re- 
search). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 529-532(Apr 
1978). 

On the basis of the phenomenological definition of the con- 
cepts of leading and conserved particles, a method is proposed for 
selection of such particles in 7~ -nucleon and y~ -carbon interactions, 
and their characteristics are obtained. It is shown that the momen- 
tum spectra of leading and conserved pions are almost independent 
of the type of interaction, and the pions themselves are collimated 
within a small solid angle. Upper-limit estimates are obtained for the 
inelasticity coefficients in 7~ p and 7~ 'C interactions, respectively 
equal to 0.83 +- 0.01 and 0.86 +- 0.01. 


31680 Multiplicities of secondary charged particles in interac- 
tions of 50-GeV/c 7” mesons with emulsion nuclei. Salomov, G.A.; 
Tolstov, K.D.; Shabratova, G.S.; Nagy, A.E. (Joint Institute for 
Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 533- 
534(Apr 1978). 

Average multiplicities are presented for shower particles and 
for gray and black negatively charged shower particles in interac- 
tions of 7~ mesons with momentum 50 GeV/c with emulsion nuclei, 
according to the interaction groups: quasinucleon, nuclear with a 
number of strongly ionizing particles less than seven, and with a 
number of strongly ionizing particles greater than six. Values are 
presented for the average charge per interaction for these groups. A 
comparison is made of the experimental dependences of the disper- 
sion of the average number of shower particles on the number of 
strongly ionizing particles, and of the normalized correlation 
moment y2=D/<n/sub s/>? on the number of strongly ionizing 
particles, with the predictions of models. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 31736, 31737, 31785 


31681 W*W°> and Z°Z’ pair production in e* e~, pp, and p-barp 
colliding beams. Brown, R.W.; Mikaelian, K.O. (Physics Depart- 
ment, Case Western Reserve University, Cleveland, Ohio 44106). 
Phys. Rev., D; 19: No. 3, 922-934(1 Feb 1979). 

We discuss the production of pairs of weak bosons in those 
processes where electrons or quarks annihilate. Besides comparing 
and extending previous calculations for e* e" —+- W* W-, we consider 
e*e” —» Z°Z°, pp and p-barp — W* W” X or Z°Z°X. It is empha- 
sized that (1) the rate of production of Z° pairs is comparable to that 
of W pairs and that (2) W-pair production with colliding proton 
beams may be the best way to see high-energy cancellations in cross 
sections, the hallmark of renormalizability in gauge theories. 
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31682 Method for solving the massive Thirring model. Bergknoff, 
H.; Thacker, H.B. (Fermi National Accelerator Laboratory, Batavia, 
Illinois 60510). Phys. Rev. Lett; 42: No. 3, 135-138(15 Jan 1979). 

The Hamiltonian of the massive Thirring model is explicitly 
diagonalized by formulating a Bethe Ansatz for the eigenstates. A 
general method for computing the energy spectrum is presented. 


31683 Uniqueness of the Weinberg-Salam gauge model. Mathur, 
V.S.; Rizzo, T. ment of Physics and Astronomy, University 
of Rochester, Rochester, New York 14627). Phys. Rev., D; 19: No. 1, 
309-316(1 Jan 1979). 

For SU(2) x U(1) gauge theory, starting with an arbitrary left- 
and right-handed structure for quarks and leptons, as well as an 
arbitrary Higgs sector, we have shown that the various data on 
neutrino scattering off hadrons and leptons and the universality of 
charged current interactions strongly suggest the uniqueness of the 
minimal Weinberg-Salam model. An extension of the analysis to the 
left-right—symmetric SU/sub L/(2) x SU/sub R/(2) x U(1) gauge 
theory is also presented. 


31684 Quark confinement and lattice calculation. Wilson, K.G. 
(Cornell Univ., Ithaca, NY). AJP (Am. Inst. Phys.) Conf. Proc.; No. 
48, 9-16(1978). (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

Quark confinement is characterized as being a consequence of 
color fields with lines of force restricted to tubes of a fixed trans- 
verse size. The restriction is argued to be valid if the color field has 

uanta with nonzero mass. A generalized loop integral is proposed as 
the best signal to use in numerical calculations looking for confine- 
ment. Monte Carlo methods are proposed for numerical calculations 
which do not require perturbation theory. 


31685 Steps toward the heavy quark potential. Wilczek, F. (Prin- 
ceton Univ., NJ). AJP (Am. Inst. Phys.) Conf. Proc.; No. 48, 30- 
37(1978). (CONF-780495—). 

From er on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

Work on nonperturbative contributions to the heavy quark 
potential is reviewed. The position in the program of establishing 
QCD, and the (major) steps needed to produce quantitative predic- 
tions in heavy quark spectroscopy, are assessed. 31 references. 


31686 Static potential energy of a heavy quark and anti-quark. 
Johnson, K. (Massachusetts Inst. of Tech., Cambridge). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 48, 112-119(1978). (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

Linear quark confining potentials are discussed in the context 
of quantum chromodynamics in the belief that the nonlinear effects 
associated with the large color charge in quantum chromodynamics 
will lead to a focusing of the color fields into a tube of parallel 
chromoelectric flux. It is supposed that there is a region of space 
which contains a chromostatic field with energy density 1/2E?, and 
the same pressure between the lines. If the field falls to zero at some 
surface, as it must do if the lines are in a flux tube, then at the surface 
the outward pressure of the lines, 1/2E*% must be balanced by 
whatever effect causes them to focus. It is assumed that color fields 
can only be supported in the vacuum when they have a strength 
which exceeds a critical value. 10 references. (JFP) 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 31826 


31687 (DOE/ER/70004—219) Note on quantization of Wein- 
berg—Salam unified field theory. Deshpande, N.D.; Kielanowski, P. 
(Oregon Univ., Eugene (USA). Inst. of Theoretical Science; Warsaw 
Univ. (Poland). Inst. Fizyki Teoretycznej). May 1978. Contract EY- 
76-S-06-2230-004. 8p. (RLO—2230/T4-219). 

Portions of document are illegible. 

Equivalence of the Lagrangian formulation of Hsu and Sudar- 
shan to the conventional Fujikawa, Lee and Sanda formulation of 
Weinberg—Salam model is demonstrated. 10 references. 


31688 (FERMILAB-CONF—78/71-THY) Fundamental length 

hypothesis in a gauge theory context. Kadyshevsky, V.G. (Fermi 

National Accelerator Lab., Batavia, IL (USA)). Sep 1978. Contract 

—— llp. (CONF-7809126—1). Dep. NTIS, PC A02/ 
AOl. 

From Integrative conference on group theory and mathemat- 
ical physics; Austin, TX, USA (Sep 1978). 

The new gauge formulation of the electromagnetic interac- 
tion theory, containing the fundamental length | as a universal scale 
like h and c, is worked out. A key part belongs to the 4-dimensional 
de Sitter p-space, with the curvature radius h/Ic. In the new ap- 
proach the electromagnetic potential becomes a 5-vector associated 
with de Sitter group 0(4.1). The extra fifth component, called the 
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tau-photon, similar to scalar and longitudinal photons, does not 
correspond to an independent dynamical degree of freedom. Respec- 
tively, the new local gauge group is larger than the ordinary one and 
depends intrinsically on the fundamental length 1. The gauge invar- 
iant equations of motion, replacing the Dirac-Maxwell equations, are 
set up. The new formulation is minimal with respect to the 5- 
potential but is not so in terms of the usual 4-potential. As a result, 
the underlying physics looks much richer than the ordinary electro- 
magnetic phenomena. The new scheme predicts the existence of the 
electric dipole moments for charged particles, leading to a direct 
violation of P- and CP-symmetries, and the new universal correction 
to the (g-2)-anomaly. Further, some new group of internal symme- 
try, SU/sub tau/(2), arises that can be used to describe the pe- 
symmetry of the electromagnetic interactions. It turns out that SU/ 
sub -/(2)-symmetry is violated by the 4-fermion type interaction, 
induced by tau-photons, with associated ocupling constant ~al* 
This novel interaction might give rise to the we-mass difference and 
processes like p — 3e, p — y, etc. In the limit 1 — 0, the new field 
equations turn into the Dirac-Maxwell equations for the electron, 
muon and electromagnetic fields. The upper bound for the funda- 
mental length | is discussed taking into account the various experi- 
mental data. 4 references. 


31689 Polarized-electron elastic scattering asymmetries in SU(2) 
x U(1). Gilman, F.J.; Tsao, T. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev., D; 19: 
No. 3, 790-795(1 Feb 1979). 

The asymmetries in the elastic scattering of longitudinally 
polarized electrons by neutrons, protons, and deuterons are comput- 
ed in detail within the SU(2) x U(1) gauge theory of the weak and 
electromagnetic interactions. The neutron-target asymmetries are 
several times larger, but are of the same sign as those for a proton 
target. Elastic polarized electron-deuteron scattering gives relatively 
large asymmetries of the opposite sign. At q? = 1 GeV? in the 
standard model with sin?@/sub W/ = 0.25, the asymmetries at high 
energy for proton, neutron, and deuteron targets are about - 4 x 1075, 
- 13x 10-5, and + 9 x 1075, respectively. 


31690 Radiative weak decays of baryons as single-quark transi- 
tions. Gilman, F.J.; Wise, M.B. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev., D; 19: 
No. 3, 976-980(1 Feb 1979). 

Radiative weak decays are investigated in the context of the 
quark model assuming the basic transition is an s quark decaying to a 
d quark = a photon. This assumption, which encompasses a 
number of more detailed models, is used to predict relative rates and 
angular distributions for radiative weak decays of baryons. The 
measured decay rate for £* — py and upper limit on that for =~ — 
a are in disagreement with the predictions and appear to rule out 
such models. 


31691 Higgs scalar in heavy-vector-meson decays. Frampton, 
P.H.; Wada, W.W. (Department of Physics, The Ohio State Univer- 
sity, Columbus, Ohio 43210). Phys. Rev., D; 19: No. 1, 271-273(1 Jan 
1979). 


For both Y (9.5,b-barb) and T (t-bart), the decay into Higgs 
scalar plus photon is calculated, employing a triangle-diagram esti- 
mate for the dependence of this decay matrix element on the Higgs- 
scalar mass. This mass dependence gives a significant supression, but 
the decay should still be readily observable, if energetically allowed. 


31692 Spin forces in charmonium spectroscopy. Fishbane, P.M.; 
Horn, D.; Meshkov, S. (University of Virginia, Charlottesville, 
Virginia 22901). Phys. Rev., D; 19: No. 1, 288-290(1 Jan 1979). 

The observed psi’ (3.68) -psi” (3.77) structure in e* e~ annihi- 
lation implies the existence of a tensor-force effect in charmonium 
spectroscopy. We show that the magnitude of the effect is consistent 
with an analysis of *P/sub J/ levels using a phenomenological 
Hamiltonian linear in both L x S and Si2, the tensor force. Adding a 
linear sigma-arrow-right; x sigma-arrow-right2 term one can account 
for all known charmonium levels below 4 GeV and predict the 
— of the rest of the spectrum, in particular the 'P; state at 3.27 

eV. 


31693 Neutral-current results without gauge theories. Bjorken, 
J.D. (Stanford Linear Accelerator Center, Stanford University, 
™ California 94305). Phys. Rev., D; 19: No. 1, 335-346(1 Jan 

Low-energy weak interactions are phenomenologically de- 
scribed in terms of an intrinsic part possessing a global SU(2) 
symmetry plus an additional electromagnetic correction. This de- 
scription reconstructs the Weinberg-Salam SU(2) x U(1) gauge- 
theory effective Lagrangian. Use of dispersion relations and 
Schwarz inequalities provides a lower bound on the range of the 
charged-current weak force, comparable to that obtained from 
gauge theories. The connection with the usual gauge-theory ap- 
proach, especially the work of Georgi and Weinberg based on the 
group SU(2) x U(1) x G, is elucidated. 
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31694 Electromagnetic form factor of the nucleon in the timelike 
region. Dal’karov, O.D. (Institute of Theoretical and Experimental 
Physics). JETP Lett. (USSR) (Engl. Transl.); 28: No. 3, 170-1745 
Aug 1978). 

A mechanism is proposed for dynamic enhancement of the 
electromagnetic form factor of the nucleon in the timelike region of 
momentum transfers q? close to the threshold of the production of 
the NN-bar pair. The large nucleon form factor measured in experi- 
ments on the annihilation of slow antiprotons into an e* e~ pair [G. 
Bassmpierre et al., CERN Preprint, 1977] will be shown to be caused 
by the strong t-channel interaction between p and p-bar in the initial 
state. By way of consequence of this proposed model, a sharp 
increase is predicted for the quantity R =o/sub h/ad/o-/sub mumu/ 
in e*e~ annihilation in the region S=4m? (m is the nucleon mass). 


31695 Neutral currents and gauge theories: past, present, and 
future. Sakurai, J.J. (Univ. of California, Los Angeles). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 48, 38-80(1978). (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

This review of neutral current and gauge theories includes a 
historical review, early experiments, theory and experiment of the 
modern era, neutral-current coupling determination in the neu- 
trino—hadron sector and for the electronic current, comparison with 
gauge models, experimental tasks for the immediate future, alterna- 
tives to unified gauge theories, experimental search for W and Z, 
Higgs hunting, and the future outlook. 159 references. (JFP) 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 31687, 31695 


31696 (DOE-ER—70004-203) Review of the theory and phenom- 
enology of lepton pair production. Hwa, R.C. (Science Research 
Council, Chilton (UK). Rutherford High Energy Lab.). May 1978. 
Contract EY-76-S-06-2230-004. 38p. (RLO—2230-T4-203; CONF- 
780353—6). Dep. NTIS, PC A03/MF AO1. 

From 13. high energy hadronic interactions sessions; Les 
Arcs, France (12 Mar 1978). 

Recent experimental data and theoretical developments on 
the production of lepton pairs in hadron collisions are reviewed. 
With emphasis on the interplay between theory and experiment, the 
relevance of theoretical calculations to the data available at present 
energies is critically examined. The Drell—Yan mechanism is found 
to be phenomenologically dominant provided that the parton distri- 
bution functions contain effects of gluon radiation in a narrow cone. 
Explicit QCD perturbative calculations of the non-Drell—Yan type 
yield results that are apparently important at large transverse mo- 
menta, but are contradicated by subsequent data at 400 GeV and 
below. A consistent picture in the parton model is sketched. Further 
experiments to probe the basic mechanism are suggested. 83 refer- 
ences. 


31697 (SLAC-PUB—2236) Weak decays of new particles. 
Gilman, F.J. (Stanford Linear Accelerator Center, CA (USA)). Nov 
1978. Contract EY-76-C-03-0515. 16p. (CONF-7809129—2). Dep. 
NTIS, PC A02/MF AOI. 

From Seoul symposium on elementary particle physics; 
Keoul, Republic of Korea (1 Sep 1978). 

Among the weak decays considered are those of the tau 
particle, resonances in the upsilon region, D resonances, and heavy 
quarks. In the analysis the standard pattern of the electron and 
electron neutrino and the muon and muon neutrino is used. 29 
references. (JFP) 


31698 Determination of the weak neutral couplings to hadrons 
from inclusive, semi-inclusive, and elastic reactions. Paschos, E.A. 
(Brookhaven National Laboratory, Upton, New York 11973). Phys. 
Rev., D; 19: No. 1, 83-85(1 Jan 1979). 

A detailed study of the elastic scattering form factors together 
with the total inclusive and single-pion inclusive reactions deter- 
mines the weak neutral-current couplings to nucleons uniquely. This 
result is independent of single-pion exclusive reactions. The solution 
is in remarkable agreement with the Weinberg-Salam model. 


31699 Scale-breaking effects in semi-inclusive pion production in 
inelastic neutrino scattering. Sarkar, S. (Department of Physics, 
University of Pennsylvania, Philadelphia, Pennsylvania 19104). Phys. 
Rev., D; 19: No. 1, 86-91(1 Jan 1979). 

In the analysis of vN — vaX Gargamelle data, scale breaking 
is taken into account. Agreement is found to good accuracy with 
previous calculations employing the naive parton model for the o/ 
sub pi+//a/sub pi-/ ratio. 


31700 How to extract heavy quark and heavy lepton signals in 
neutrino-induced dilepton events. Albright, C.H. (Fermi National 
Accelerator Lab., Batavia, II]. (USA)); Smith, J. (State Univ. of New 
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York, Stony Brook (USA). Inst. for Theoretical Physics). Phys. Lett., 
B; 77: No. 1, 94-98(17 Jul 1978). 

Several key tests for neutrino-produced dilepton events are 
presented which allow one to identify rather clearly new signals 
arising from heavy quarks or heavy leptons in the presence of a 
substantial charm background. 


31701 Joint hadron and photon deep-inelastic production in weak 
interactions with neutral currents. Choban, E.A. (M. I. Kalinin Len- 
ingrad Polytechnic Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 27 
No. 4, 551-554(Apr 1978). 

Deep-inelastic inclusive production of hadrons jointly with 
photons, v (nu-bar) N—+v (nu-bar) yX, in neutrino scattering induced 
by neutral currents is considered. The weak interaction with the 
neutral currents is described within the framework of the Weinberg- 
Salam theory. The parton model is used. The differential cross 
sections of small-angle production of a photon with fixed energy are 
obtained. It is shown that the measurement of these cross sections 
provides a check on the predictions of the parton model in a two- 
current process and yields additional information on the quark 
structure of the hadron neutral current. 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 31696 


31702 Higgs-boson production at large transverse momentum in 
quantum chromodynamics. Raitio, R.; Wada, W.W. (Stanford Linear 
Accelerator Center, Stanford University, Stanford, California 
94305). Phys. Rev., D; 19: No. 3, 941-944(1 Feb 1979). 

We estimate the Higgs-boson production cross sections do/ 
dy and do-/dydq/sup ts2//sub T/ at y = 0 in p (p-bar) p collisions 
by calculating the subprocess gluon + gluon — Higgs boson + 
heavy-quark-antiquark pair. 


31703 Gluon distribution in hadrons. Brodsky, S.J.; Gunion, J.F. 
(Stanford Linear Accelerator Center, Stanford University, Stanford, 
California 94305). Phys. Rev., D; 19: No. 3, 1005-1010(1 Feb 1979). 

We consider the effects of hadron size and quark composition 
on the distribution of gluons in mesons and baryons. Coherence 
effects in the color-singlet bound state eliminate the usual quark-mass 
infrared singularity. The color cancellations are important for all x/ 
sub gluon/ unless the gluon transverse momentum is large compared 
to the inverse hadron size. Using a simple model for the meson 
bound state, we relate the scale size of color coherence to the scale 
of the electromagnetic form factor. Applications to the flavor and 
quark-number dependence of total cross sections and gluon-induced 
reactions are discussed. 


31704 Statistical approach to analytic extrapolations in strong 
interactions. Pisut, J. (Comenius University, Bratislava). Sov. J. Parti- 
cles Nucl. (Engl. Transl.); 9: No. 3, 246-265(May 1978). 

After an introduction to the problems of analytic extrapola- 
tion, the basic ideas of the statistical approach to analytic extrapola- 
tions and to the representation of data by analytic functions are 
reviewed. Some applications of the approach in strong interactions 
are discussed. 


31705 Diffraction dissociation and the Drell-Hiida-Deck model. 
Zotov, N.P.; Tsarev, V.A. (Scientific-Research Institute of Nuclear 
Physics, Moscow State University). Sov. J. Particles Nucl. (Engl. 
Transl.); 9: No. 3, 266-290(May 1978). 

The description of exclusive processes of diffraction dissocia- 
tion of hadrons is discussed on the basis of the Drell-Hiida-Deck 
model. The advantages of the model and the difficulties that arise 
when it is confronted with experiments are considered. A review is 
given of the main modern developments of the model associated 
with allowance for crossed exchanges, resonance contributions, ab- 
sorptive corrections, and final state interactions. 


31706 Clusters in hadron multiple production processes. Dremin, 
I.M.; Quigg, C. (P. N. Lebedev Physical Institute, Academy of 
Sciences of the USSR). Sov. Phys. - Usp. (Engl. Transl.); 21: No. 3, 
265-271(Mar 1978). 

Secondary particles produced in inelastic collisions of ha- 
drons at high energies turn out to be noticeably correlated. This fact 
can be explained by assuming that the process is a two-stage one 
involving the formation in the intermediate stage of a correlated 
group of particles designated by the term cluster. 


31707 Polarization experiments: a theoretical review. Halzen, F. 
(Rutherford Lab., Chilton, Eng.). pp 33-69 of Deeper pathways in 
high-energy physics. Kursunoglu, B.; Perlmutter, A.; Scott, L.F. 
(eds.). New York, NY; Plenum Publishing Corp. (1977). 

An attempt is made to get two important points across in this 
necessarily superficial and incomplete theoretical review of polariza- 
tion experiments: emphasis of their versatility and their relevance to 
a large variety of aspects of hadron physics, a discussion of polariza- 
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tion measurements as tests of basic symmetries (parity, time rever- 
sal...), a probe of strong interaction dynamics (e.g., in inclusive 
reactions), a tool for doing hadron spectroscopy (N* spectra, bar- 
yonium and di-baryon resonances, multiquark (question) states...). 
Presentation of a qualitative picture of the ot of experimental 
data on polarization parameters in pp and np scattering in the Regge 
language and in the diffraction language, emphasizing the overlap in 
basic assumption of the two approaches. 41 references. (JFP) 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 31697 


31708 (BNL—24970) Level order of the N anti N spectrum in 
potential models. Dover, C.B.; Richard, J.M. (Brookhaven National 
Lab., ae NY (USA); Paris-6 Univ., 75 (France). Lab. de Phy- 
sique Theorique des Particules Elementaires; Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire). 1978. Contract EY-76- 
C-02-0016. Sp. (CONF-7806132—1). Dep. NTIS, MF A0O1. 

From 4. European antiproton symposium; Barr, France (25 
Jun 1978). 

Portions of document are illegible. 

From the discussion of the level order of the N anti N 
spectrum in potential models it is concluded that this spectrum is 
strongly isospin dependent. For I = O there are only natural parity 
states with large spacing. The slope of dM? of this trajectory is close 
to that of the usual meson sector. States with I = 1, on the other 
hand, can have both natural and unnatural parity states, but exist 
only for low angular momentum and tend to be clustered near 
threshold. 16 references. (JFP) 


31709 Unstable-particle scattering and an analytic quasi-unitary 
isobar model. Basdevant, J.; Berger, E.L. (High Energy Physics 
Division, Argonne National Laboratory, Argonne, Illinois 60439). 
Phys. Rev., D; 19: No. 1, 239-245(1 Jan 1979). 

An explicit model is constructed for the scattering of unstable 
particles such as rhom — rhom, K*a — K*z, and rhoK — rhoK. It 
has correct analyticity properties and satisfies quasi-two-body unitar- 
ity. The essential ingredient of the approach is a Chew-Mandelstam 
function for unstable particles in which the particle-resonance 
branch cuts are located in second Riemann sheets of the three- 
particle complex energy plane. The model shall be applied in future 
studies of final states such as rhov, K*z, and rhoK. 


31710 Simple semiclassical model for the rotational states of 
mesons containing massive quarks. Johnson, K.; Nohl, C. (Center for 
Theoretical Physics, Laboratory for Nuclear Science and Depart- 
ment of Physics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Phys. Rev., D; 19: No. 1, 291-295(1 Jan 1979). 

We present a semiclassical relativistic model for the orbital 
spectra of mesons, based on the assumption of a universal, flavor- 
independent linear confining interaction. Flavor dependence of the 
spectra arises from the quark masses. 


31711 Description of the processes 77-77, 77—>KK-bar, and 
KK-bar—-KK-bar by the matrix N/D method. Khenner, V.K. (Irkutsk 
State University). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 574- 
578(Apr 1978). 

A dispersion model is used to study the wa and KK-bar two- 
channel problem with I=J=0. The coupled system of dispersion 
relations is solved by means of the matrix N/D method. The 
influence of threshold effects on the elastic scattering amplitude is 
discussed. A comparison is made with problems in which a linear 
unitarity condition is used in the inelastic channel. 


31712 Are quarks Dirac particles. Politzer, H.D. (California 
Inst. of Tech., Pasadena). AJP (Am. Inst. Phys.) Conf. Proc.; No. 48, 
108-111(1978). (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

Calculations of scaling properties of hadronic semi-inclusive 
processes are discussed using an analysis of the infrared structure of 
perturbative QCD. 6 references. 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 31826 


31713 (LBL—7976) KN partial-wave analysis and Z* reson- 
ances. Kelly, R.L. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Aug 1978. Contract W-7405-ENG-48. 17p. (CONF- 
780967—1). Dep. NTIS, PC A02/MF AO1. 
dine From Meeting on exotic resonances; Hiroshima, Japan (1 Sep 
). 

Recent measurements and partial-wave analyses of KN scat- 
tering below 3 GeV/c are reviewed. There is a large amount of new 
data on K*n elastic and charge-exchange scattering, both cross 
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sections and polarizations, which were not yet analyzed. Forward 
dispersion relations predict a strixing forward dip in the K°p + K*n 
differential cross section, which present neutral kaon beam measure- 
ments below 1.5 GeV/c are unable either to confirm or deny. K* p 
elastic polarization below 870 MeV/c was accurately measured for 
the first time. A K* p partial-wave analysis using these data claims a 
Z*, resonance in the Pi3 wave at 1800 MeV. Spin-rotation parameter 
measurements near the backward direction would be a good experi- 
mental test for the existence of this Z*;. A partial-wave analysis of 
K* p — K°A** has found no evidence for a Z*; strongly coupled to 
the KA channel. 27 references. 


31714 Dynamical relationship between baryon structure functions 
and baryonium trajectories. Inami, T.; Kawarabayashi, K.; Kitakado, 
S. (Fermi National Accelerator Laboratory Batavia, Illinois 60510). 
Phys. Rev., D; 19: No. 1, 129-132(1 Jan 1979). 

Within the standard parton-model framework, the rate of the 
falloff of baryon structure functions as x — 1 is shown to be related 
to the intercepts of four-quark (qqq-barq-bar) baryonium trajectories 
a/sub M/4. We predict that vW/sup p/2/vW/sup 7/2 ~ (1 - x)/sup 
a/M-italic/sup -alpha/M-italics, a/sub M/ - a/sub M/4 = 1.5—2.5. 
It is suggested that the d/u ratio in the proton vanishes as a power of 
1-x. 


31715 Reggeon trajectories and problems of describing 
amN—rhoN and 7N—-oN reactions. Achasov, N.N.; V.ozhevnikov, 
A.A.; Shestakov, G.N. (Mathematics Institute, Siberian Division, 
USSR Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: 
No. 4, 561-567(Apr 1978). 

The possibility of explaining polarization phenomena ob- 
served in the 7” pwn and 7 p—rho°n reactions with the help of 
Reggeon cuts without introducing new Regge trajectories is dis- 
cussed. A satisfactory simultaneous dscription of the new data on w 
and rho® production can be obtained by accounting for the 
AzA2+AzAeP, rhorho+rhorhoP, and rhoA2+rhoAeP cuts. A dip 
in rho/sup w/oodo-/sup w//dt at=0 and a more pronounced manifes- 
tation of rho°w interference in rho/sup w/oodo/sup w//dt are 
predicted to appear in the 7*~ N-oN reaction as the energy in- 
creases. 


31716 Quark model for the production of heavy meson reson- 
ances. Shekhter, V.M.; Shcheglova, L.M. (Leningrad Institute of 
Nuclear Physics, USSR Academy of Sciences). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 4, 567-573(Apr 1978). 

It is deduced from the experimental data on the ratios f/rho® 
and K* (1420)/K* (890) that P-wave mesonic states account for at 
least ~25% of all the mesons which are directly produced in multi- 
particle reactions. Quark-model predictions are given for the produc- 
tion of tensor, axial-vector, vector, and pseudoscalar mesons. The 
presence of decay products of P-wave resonances improves the 
agreement with the experimental data, sometimes quite substantially. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


REFER ALSO TO CITATION(S) 31750 


31717 Estimates of W production with polarized protons as a 
means of detecting its hadron jet decays. Paige, F.E.; Trueman, T.L.; 
Tudron, T.N. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., D; 19: No. 3, 935-940(1 Feb 1979). 

We discuss the measurement of parity-violating asymmetries 
in polarized-proton-proton scattering at high energy as a method of 
extracting the hadronic decays of the intermediate vector boson 
from the high-transverse-momentum hadronic background. In par- 
ticular we present predictions for these asymmetries for jet produc- 
tion through the charged and neutral vector bosons. The asymme- 
tries are very large and the method looks promising. 


31718 Coulomb-nuclear interference corrections to measurements 
of the pp total-cross-section difference in pure spin states. Watanabe, 
Y. (Argonne National Laboratory, Argonne, Illinois 60439). Phys. 
Reyv., D; 19: No. 3, 1022-1025(1 Feb 1979). 

It is pointed out that corrections due to the Coulomb-nuclear 
interference could amount to an order of 1—2 mb at P/sub lab/ 
around | GeV/c in recently performed measurements of the pp 
total-cross-section difference in pure spin states. 


31719 Gluon corrections to the Drell-Yan model. Kubar-Andre, 
J.; Paige, F.E. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., D; 19: No. 1, 221-229(1 Jan 1979). 

We calculate the O (a/sub s/) corrections to the Drell-Yan 
model for pp — u* w X in quantum chromodynamics. We find in 
agreement with previous work that the infrared and mass singulari- 
ties can be consistently absorbed into the quark structure functions. 
The remaining finite terms are negative and rather small for the 
initial-gluon graphs but positive and about equal to Drell-Yan term 
for the final- and virtual-gluon graphs. 
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31720 Interaction of high-energy hadrons with light nuclei in the 
theory of complex angular momenta with a/sub P/°>1. Grigoryan, 
L.A.; Shakhbazyan, V.A. (Erevan Physics Institute). Sov. J. Nucl. 
Phys. (Engl. Transl.); 27: No. 4, 555-560(Apr 1978). 

Expressions are obtained for the amplitudes of the interaction 
of high-energy hadrons with light nuclei (up to O'*) in the theory of 
complex angular momenta with a/sub P/° > 1; these expressions are 
valid in the region of attainable energies. Numerical calculations are 
performed for the differential and total interaction cross sections of 
Pp, p-bar, and 7 mesons and K*~ mesons with deuterons and *He. A 
comparison is made with present-day experimental data for hadron- 
deuteron scattering. The effects of inelastic screening are taken into 
account with the coefficient of shower enhancement of the quasiei- 
konal approximation. 


31721 Comparison between phase shift derived and exactly calcu- 
lated nucleon—nucleon interaction matrix elements. Gregersen, A.W. 
Iowa City, IA; Iowa State Univ. (1977). 188p. University Microfilms 
Order No. 77-29,836. 

Thesis (Ph. D.). 

A comparison is made between matrix elements calculated 
using the uncoupled channel Sussex approach to second order in 
DWBA and matrix elements calculated using a square well potential. 
The square well potential illustrated the problem of the determining 
parameter independence balanced with the concept of phase shift 
difference. The super-soft core potential was used to discuss the 
systematics of the Sussex approach as a function of angular momen- 
tum as well as the relation between Sussex generated and effective 
interaction matrix elements. In the uncoupled channels the original 
Sussex method of extracting effective interaction matrix elements 
was found to be satisfactory. In the coupled channels emphasis was 
placed upon the *S,—*D, coupled channel matrix elements. Com- 
parison is made between exactly calculated matrix elements, and 
matrix elements derived using an extended formulation of the coup- 
led channel Sussex method. For simplicity the potential used is a 
nonseparable cut-off oscillator. The eigenphases of this potential can 
be made to approximate the realistic nucleon—nucleon phase shifts 
at low energies. By using the cut-off oscillator test potential, the 
original coupled channel Sussex method of determining parameter 
independence was shown to be incapable of accurately reproducing 
the exact cut-off oscillator matrix elements. The extended Sussex 
method was found to be accurate to within 10 percent. The extended 
method is based upon more general coupled channel DWBA and a 
noninfinite oscillator wave function solution to the cut-off oscillator 
auxiliary potential. A comparison is made in the coupled channels 
between matrix elements generated using the original Sussex method 
and the extended method. Tables of matrix elements generated using 
the original uncoupled channel Sussex method and the extended 
coupled channel Sussex method are presented for all necessary 
angular momentum channels. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 31738, 31822, 31823 


31722 Violation of scaling model on going from accelerator to 
ultrahigh energies. Kalmykov, N.N.; Levina, T.G.; Fomin, Y.A.; 
Khristiansen, G.B. (Nuclear Physics Institute of the Moscow State 
University). JETP Lett. (USSR) (Engl. Transl.); 28: No. 3, 114-117(5 
Aug 1978). 

We analyze the question of scaling violation in hadron inter- 
actions, on the basis of experimental data obtained in cosmic rays, 
and estimate the energy at which this violation should take place. 


31723 Non-Abelian gauge theories and quark confinement. 
tHooft, G. (Univ. of Utrecht, Netherlands). AJP (Am. Inst. Phys.) 
Conf. Proc.; No. 48, 1-8(1978). (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

After some philosophical remarks concerning the develop- 
ment of theoretical physics in this century a short introduction to 
non-Abelian gauge theory is given. If consideration is given to the 
case where the local gauge group is SU(N) it is found that gauge- 
invariant definitions can be given of the concepts of electric and 
magnetic flux. Both are quantized and conserved modulo N. Either 
the electric or the magnetic flux must be squeezed in narrow flux 
tubes called vortices or strings. If the vortices are electric then 
quarks are confined into grouplets of multiples of N quarks. A phase 
transition, separates the quark confinement mode from the Higgs 
mode, the latter being easier accessible by the use of perturbation 
expansion. 13 references. 


PHYSICS RESEARCH 


FIELD THEORY 
REFER ALSO TO CITATION(S) 31685, 31686, 31687 


31724 (COO— 1545-248) New anomaly in axial-vector ward iden- 
tity. Frampton, P.H. (Ohio State Univ., Columbus (USA). Dept. of 
Physics). 1978. Contract EY-76-C-02-1545. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

It is shown how a new type of anomaly, in addition to the 
Adler—Bell—Jackiw anomaly, can occur in a gauge theory with ys 
couplings. Such an anomaly renders standard theories of quantum 
flavor dynamics nonrenormalizable. 19 references. 


31725 (DOE/ER/70004—222) Perturbation theory at large 
order: the choice of integration contour. Soper, D.E. (Oregon Univ., 
Eugene (USA). Inst. of Theoretical Science). Apr 1978. Contract 
EY-76-S-06-2230-004. 15p. (RLO—2230-T4-222). Dep. NTIS, PC 
A02/MF AOl1. 

Two technical points are discussed in the method of Lipatov 
for extracting the large order behavior of field theories. The first is 
an adjustment of the integratin contour required to make the action 
bounded below. The second is a method for treating fluctations in 
the coupling constant exactly. 19 references. 


31726 (DOE/ER/70004—224) What does the Euclidean pseudo- 
particle do in Minkowski space. Ju, I. (Oregon Univ., Eugene (USA). 
Inst. of Theoretical Science). Aug 1978. Contract EY-76-S-06-2230- 
004. 13p. (RLO—2250/T4-224). Dep. NTIS, PC A02/MF AOI. 

Self dual pseudoparticle solutions for the classical Yang— 
Mills field equation with finite action have been constructed in 
Minkowski space. It is shown that the topological structures appar- 
ent in Euclidean space are no longer present in Minkowski space. 
Topological charges become fractional leading to the unquantized 
axial charge violation in the process involving fermions. 17 refer- 
ences. 


31727 Conservation of electric charge. Voloshin, M.B.; Okun’, 
L.B. (Institute of Theoretical and Experimental Physics). JETP Lett. 
(USSR) (Engl. Transl.); 28: No. 3, 145-149(5 Aug 1978). 

The hypothesis that electrons are unstable is discussed. It is 
shown that the longitudinal photons make it impossible to construct 
a self-consistent theory of charge nonconservation. 


31728 Relativistically invariant two-dimensional models of field 
theory which are integrable by means of the inverse scattering problem 
method, Zakharov, V.E.; Mikhailov, A.V. (L. D. Landau Institute 
for Theoretical Physics, USSR Academy of Sciences). Sov. Phys. - 
JETP (Engl. Transl.); 47: No. 6, 1017-1027(Jun 1978). 

A method is proposed for deriving and classifying relativisti- 
cally invariant integrable systems that are sufficiently general to 
encompass all presently known two-dimensional solvable models, 
and for the construction of a few new ones. The concept of "gauge 
equivalence” introduced in this paper allows one to clarify the 
relation between several different models of classical field theory, 
such as the n-field, the sine-Gordon equation, and the Thirring 
model. We study the model of the principal chiral field for the group 
SU (N). It is shown that at N=3 this model exhibits nontrivial 
interactions: decay, fusion and resonant scattering of solitons. New 
chiral models are proposed with fields taking values in homogeneous 
spaces of Lie groups and exhibiting a high degree of symmetry. We 
prove the integrability of these models when the homogeneous space 
is a Grassmann manifold. 


31729 Poincare invariant equations of motion for particles of 
arbitrary spin. Fushchich, V.I.; Nikitin, A.G. (Institute of Mathemat- 
ics, Ukrainian Academy of Sciences, Kiev). Sov. J. Particles Nucl. 
(Engl. Transl.); 9: No. 3, 205-225(May 1978). 

The three classes of Poincare invariant equations that describe 
the free motion of a particle of arbitrary spin are derived and 
analyzed. The equations are used to obtain a consistent description of 
the behavior of a charged particle in an external electromagnetic 
field. The transformation properties of the coordinate and spin 
operators are established. 


31730 Effective electric charge in a model with asymptotic free- 
dom. Balitskii, Y.Y. (Leningrad Institute of Nuclear Physics, USSR 
Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 
579-582(Apr 1978). 

A mechanism that gives rise to asymptotic freedom and 
vanishing of the zero charge in the quantum electrodynamics of 
vector mesons is demonstrated. 


31731 Asymptotic infrared quark form factors in quantum chro- 
modynamics. Sitenko, Y.A. (Institute of Theoretical Physics, Ukrai- 
nian Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: 
No. 4, 583-587(Apr 1978). 

The renormalization-group method is used to investigate the 
infrared behavior of the amplitude of the exclusive process of quark 
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scattering by an external potential. The asymptotic infrared singlet 
form factor is obtained in the approximation of second order relative 
to the leading logarithmic approximation, while the asymptotic 
infrared nonsinglet form factor is obtained in the leading logarithmic 
approximation. 


31732 Doubly logarithmic asymptotic behavior of the fermion 
inelastic form factor in non-Abelian gauge theory. Kuraev, E.A.; 
Fadin, V.S. (Institute of Nuclear Physics, Siberian Division, USSR 
Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 
587-589(Apr 1978). 

We study the inelastic amplitudes of quark scattering with 
large momentum transfer by an external electromagentic field with 
the emission of one or two vector mesons. It is shown that the 
Poisson distribution for the emission of vector mesons is violated in 
the kinematics which give the leading contribution to the inclusive 
cross sections for quark scattering at large angles. The calculations 
are carried out to sixth order in perturbation theory. 


31733 Gauge model of weak and electromagnetic interactions 
with the symmetry SU(3) x U(1) x U(1). Grdlicka, E.S.; Sabov, V.1. 
(Uzhgorod State University). Sov. J. Nucl. Phys. (Engl. Transl.); 27: 
No. 4, 590-593(Apr 1978). 

We present a gauge model for weak and electromagnetic 
interactions with the symmetry group SU(3) x U(1) x U(1). The 
AT=1/2 rule for the nonleptonic decays of hadrons is valid in this 
model. The vector mesons Psi (3.1), Psi (3.7), and Psi (4.2) are 
identified with the intermediate bosons of the weak interaction. The 
physical consequences are discussed. 


31734 Topological charges and higher-dimensional instantons. 
Golo, V.L..; Monastyrskii, M.I. (Institute for Theoretical and Experi- 
mental Physics, GKIAE). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 
4, 593-595(Apr 1978). 

The topological properties of instantons are investigated in a 
theory with a compact non-Abelian gauge group. The solutions for 
the group SU (3) are investigated in detail. It is proved that solutions 
with higher topological charges have infinite action. 


31735 Supersymmetric gauge theories and their possible applica- 
tions to the weak and electromagnetic interactions. Slavnov, A.A. (V. 
A. Steklov Mathematics Institute, USSR Academy of Sciences). Sov. 
Phys. - Usp. (Engl. Transl.); 21: No. 3, 240-251(Mar 1978). 

Supersymmetric gauge field theories and their possible appli- 
cations to the weak and electromagnetic interactions are discussed. 
The problem of spontaneous supersymmetry breaking is considered 
in detail. A unified model of weak and electromagnetic lepton 
interactions with spontaneously broken supersymmetry is construct- 
ed. 


31736 Current trends in the theory of fields. Lannutti, J.E.; 
Williams, P.K. (eds.). New York, NY; American Institute of Physics 
(1978). 192p. (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

The conference contained 15 papers, one of which appeared 
previously in ERA. Separate abstracts were prepared for 14 papers. 
(JFP) 


31737 Review of developments in lattice gauge theory: extreme 
environments and duality transformations. Kogut, J.B. (Cornell Univ., 
Ithaca, NY). AJP (Am. Inst. Phys.) Conf. Proc.; No. 48, 17-29(1978). 
(CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

Recent calculations showing that various lattice gauge the- 
ories lose their quark confining property abruptly at a finite, large 
temperature are reviewed. Models of confinement at finite baryon 
density are discussed. Duality transformations and the phase dia- 
grams of Abelian gauge theories in ordinary environments are re- 
viewed. The use of exact and approximate duality transformations on 
gauge theories in general is stressed as a useful new tool. 32 refer- 
ences. 


31738 Poincare invariance without Poincare group. Wouthuysen, 
S.A. (Instituut voor Theoretische Fysica, Amsterdam, Netherlands). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 48, 153-158(1978). (CONF- 
780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

The existence of only one polarization for the massless spin 1/ 
2 — in nature (neutrinos) is considered as an important feature 
of the observed lack of space-reflection invariance. This feature, 
although permitted for massless particles in the framework of the 
Poincare group as external symmetry group, is not a necessary 
consequence of this framework. A new group of external symmetry 
is proposed, which induces in space—time a structure more primitive 
than the usual metric structure. Supplementary assumptions, refer- 
ring to the generation of a mass term for the spinor field, and to an 
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internal supersymmetry between the spinor field and the photon 
fields, are formulated, which then lead to the usual equations of 
spinor-electrodynamics, and thus to the empirically confirmed Lo- 
rentz invariance of electrodynamics. A parallel treatment of the free 
massless spinor field entails the suppression of one of the two 
polarization states, for particles as well as antiparticles, in the way 
observed in nature. 9 references. 


SCATTERING THEORY 


31739 Coupled channel R-matrix propagation method. Schneider, 
B.I.; Walker, R.B. (Theoretical Division, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). J. Chem. Phys.; 70: 
No. 5, 2466-2470(1 Mar 1979). 

Using a Green's function approach, we present an alternate 
derivation of the R-matrix propagation equations. We also present an 
extension of the method which employs a basis set expansion for 
both translational and target motions within each R-matrix sector. 
This new approach is then investigated in comparison to the original 
close-coupling approach, studying a model collinear vibrational exci- 
tation problem. The new —- allows much larger R-matrix 
boxes to be used in regions of configuration space where the poten- 
tial is changing rapidly with the scattering coordinate. 


31740 Iterative methods for solving the inverse problem in poten- 
tial scattering theory. Wiesner, J.; Zhidkov, E.P.; Malyshev, R.V.; 
Khoromskii, B.N.; Khristov, E.K.; Lelek, V.; Ulehla, I. (Polytechnic 
Institute, Prague). Sov. J. Particles Nucl. (Engl. Transl.); 9: No. 3, 
291-312(May 1978). 

An analytic investigation is made of the solution of the 
inverse scattering problem for the radial Schroedinger equation on 
the basis of the equation for the continuous analog of Newton's 
method. It is shown that some of the equations obtained here admit 
first integrals analogous to those known for the Korteweg-de Vries 
equation. A stable iterative algorithm is proposed for finding the 
potential from the scattering data. 


31741 Schwinger variational principle. Zubarev, A.L. (Tashkent 
State University, Tashkent). Sov. J. Particles Nucl. (Engl. Transl.); 9: 
No. 2, 188-202(Mar 1978). 

The application of Schwinger’s variational principle to prob- 
lems involving discrete and continuous spectra, and also nonstation- 
ary problems, is considered. The results of numerical calculations are 
presented, and these suggest that the approach to few-body problems 
based on this principle is universal and effective. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PHYSICS 


31742 (BNL-NCS—50702(2Ed.)) Source list of nuclear data bib- 
liographies, compilations, and evaluations. Burrows, T.W.; Holden, 
N.E. (Brookhaven National Lab., Upton, NY (USA)). Oct 1978. 
Contract EY-76-C-02-0016. 112p. Dep. NTIS, PC A06/MF AO1. 

To aid the user of nuclear data, many specialized bibliogra- 
phies, compilations, and evaluations have been published. This docu- 
ment is an attempt to bring together a list of such publications with 
an indication of their availability and cost. (RWR) 


31743 (CONF-780858—6) Expectations for ENDF/B-V covar- 
iance files: coverage, strength and limitations. Perey, F.G. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 8p. 
Dep. NTIS, PC A02/MF AO1. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 

The concept of the estimated data covariance files of ENDF/ 
B is explored in detail. The relationship between uncertainties and 
“possible mistakes” is discussed in order to avoid likely misunder- 
standing concerning the use of the data covariance files. Some 
perceived strengths and weaknesses of the ENDF/B-V data covar- 
lance files are mentioned. 1 table. 


31744 (ORNL/RSIC—42, pp 281-297) New approach to the 
adjustment of group cross-sections fitting integral measurements. 
Chao, Y.A. (Carnegie-Mellon Univ., Pittsburgh, PA). Feb 1979. 
From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


The adjustment of group cross-sections fitting integral mea- 
surements is viewed as a process of uncovering theoretical and/or 
experimental negligence errors to bring statistical consistency to the 
integral and differential data so that they can be combined to form 
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an enlarged ensemble, on which an improved estimation of the 
physical constants can be based. An approach with three steps is 
suggested, and its formalism of general validity is developed. In step 
one, the data of negligence error are extracted from the given 
integral and differential data. The method of extraction is based on 
the concepts of prior probability and information entropy. It auto- 
matically leads to vanishing negligence error as the two sets of data 
are statistically consistent. The second step is to identify the sources 
of negligence error and adjust the data by an amount compensating 
the extracted negligence discrepancy. In the last step the two data 
sets, already adjusted to mutual consistency, are combined as a single 
unified ensemble. Standard methods of statistics can then be applied 
to re-estimate the physical constants. A simple example is shown as a 
demonstration of the method. 1 figure. 


31745 (UCRL—50400(Vol.15)(Pt.B)(Rev.1)) LLL evaluated-nu- 
clear-data library (ENDL): graphs of cross sections from the library. 
Howerton, R.J.; Cullen, D.E.; MacGregor, M.H.; Perkins, S.T.; 
Plechaty, E.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 31 Oct 1978. Contract W-7405-ENG-48. 15p. 
PCE02/MF E02. 

Graphs of neutron cross sections and related parameters for 
the LLL ENDL are presented. LLL and others use the evaluated 
nuclear data given here for neutron transport and related calcula- 
tions. This document presents data contained in the library as of 
October 31, 1978. Evaluations of 79 nuclides/elements have been 
changed since the 1976 edition. Five tables discuss the information in 
the report, while the cross sections themselves are included on six 
microfiche. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCA~TERING 
REFER ALSO TO CITATION(S) 31720, 31750 


31746 Construction of the p*He interaction potential by the 
method of the inverse scattering-theory problem. Malyarov, V.V.; 
Pivovarchik, V.N.; Poplavskii, I.V.; Popushoi, M.N. (Odessa Engi- 
neering and Construction Institute). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 4, 599-602(Apr 1978). 

The method of the inverse problem of scattering theory was 
used to reconstruct the potentials of the interaction of a proton and 
an a particle (the pa potentials) from the “nuclear” shifts, known 
from phase-shift analysis and characterizing the scattering of a 
proton by a *He nucleus at fixed energies. To construct the poten- 
tial, a model was chosen capable of establishing the dependence of 
the potential both on the parity of the orbital quantum number of the 
proton and on the orientation of its spin relative to the orbital 
angular momentum. The real and imaginary parts of the pa potential 
were obtained at laboratory energies 23.29, 23.85, 24.51, 25.82, and 
28.13 MeV 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


31747 Large-angle charge-exchange scattering of pions by *He at 
200, 250, 275, and 290 MeV. Kaellne, J.; Thiessen, H.A.; Morris, 
C.L.; Verbeck, S.L.; Devereaux, M.J.; Burleson, G.R.; McCarthy, 
J.S.; Whitney, R.R.; Bolger, J.E.; Moore, C.F.; Goulding, C.A. (Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
Phys. Rev. Lett.; 42: No. 3, 159-162(15 Jan 1979). 

Differential cross sections for the reaction *He(7~,7°)*H at 
energies of 200, 250, 275, and 290 MeV over the angular region 80 ° 
< or = 0/sub c.m./ < or = 150° are presented. Comparison is 
made with theoretical predictions based on Glauber theory and 
optical-potential calculations. Neither approach gives a satisfactory 
description on the data; in particular, the observed energy depen- 
dence is much smaller than the theoretical predictions. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


31748 Inclusive spectra of fast deuterons and protons from colli- 
sion of 6.3-GeV/c deuterons with H, D, C, Al, and Bi nuclei. Azhgirei, 
L.S.; Vzorov, I.K.; Zhmyrov, V.N.; Ivanov, V.V.; Ignatenko, M.A.; 
Kuznetsov, A.S.; Meshcheryakov, M.G.; Razin, S.V.; Stoletov, 
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G.D. (Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 4, 544-550(Apr 1978). 

Momentum spectra of protons and deuterons in the interval 
2.6—3.6 GeV/c and of deuterons in the interval 4.6—6.5 GeV/c 
emitted in collisions of deuterons with the nuclei H, D, C, Al, and Bi 
at incident-deuteron momentum p=6.3 GeV/c have been studied at 
an angle 103 mrad in the laboratory system. The measurements were 
made in the JINR proton synchrotron by means of a one-arm 
magnetic spectrometer with wire spark chambers (Ap/p= nh 
0.25%) on line with a computer. All of the measured proton 
have a maximum at ~3.1 GeV/c and a total width at half- 
280—300 MeV/c. These spectra are satisfactorily Baie ine 5 in 
terms of the model of multiple diffraction scattering of nucleons. 
Their shape is determined mainly by the momentum distribution of 
the nucleons in the deuteron, which undergoes a Lorentz broadening 
in the transition from the deuteron rest system to the laboratory 
system. In the spectrum of secondary deuterons from dp collisions at 
6.07 GeV/c the elastically scattered deuteron peak is dominant, but 
in the spectrum from dd collisions two clearly resolved peaks at 6.07 
and 6.18 GeV/c are observed; these peaks correspond kinematically 
to quasielastic dN and elastic dd scattering. The nature of the high- 
momentum parts of the secondary-deuteron spectra indicates an 
important role of multiple nucleon-nucleon scattering in the nuclear 
interactions of relativistic deuterons at momentum transfers vertical- 
bartvertical-bar ~0.4 (GeV/c)? In all of the measured spectra up to 
2.6 GeV/c there are continuous distributions of secondary deuter- 
ons, the source of which is processes of m7-meson production and 
nuclear disintegration occurring without breakup of the deuterons. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


31749 Deuteron breakup induced by protons and neutrons. 
Kumpf, H.; Moesner, J.; Moeller, K.; Schmidt, G. (Central Institute 
for Nuclear Research, Rossendorf, German Democratic Republic). 
Sov. J. Particles Nucl. (Engl. Transl.); 9: No. 2, 170-187(Mar 1978). 

Theoretical and experimental investigations on deuteron brea- 
kup induced by protons and neutrons with energy up to 50 MeV are 
reviewed. A description is given of the nonrelativistic three-particle 
kinematics, the experimental techniques, and the basic theoretical 
equations for describing scattering in a three-particle system. The 
most important experimental results of recent years and their theo- 
retical interpretation are discussed. It is shown that at the present 
time a good understanding has been achieved of the Nd breakup 
mechanism and that one can with good accuracy extract the low- 
energy parameters of two-particle scattering, in particular, the nn 
scattering length; however, despite the good agreement between the 
experimental data and the theoretical calculations it is impossible to 
obtain reliable quantitative data on the off-shell behavior of nuclear 
forces and three-body forces. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31720 





31750 (BNL—25059) Strang ge and strange nuclei. 
Gal, A. (Brookhaven National Lab., Up pton, NY (USA)). 1978. 
Contract EY-76-C-2-0016. 34p. Dep. NTIS. PC A03/MF AOl. 

The nuclear strangeness exchange reaction (K~,7~ ) is dis- 
cussed. Possible reaction mechanisms are reviewed, and the spectros- 
copic A-hypernuclear information derived from observation of 
strangeness exchange is discussed. The more general question of 
multiply-strange nuclei is introduced. 10 figures, 1 table, 32 refer- 
ences. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31748, 31750 
31751 (LA-UR—78-2832) Pion double charge exchange. Cooper, 


M.D. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract W- 
7405-ENG-36. 16p. Dep. NTIS, PC A02/MF AO1. 
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The pion double charge exchange data on the oxygen iso- 
topes is reviewed and new data on *Be, *C, Mg, and **Si are 
presented. Where theoretical calculations exist, they are compared to 
the data. 9 references. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


31752 (LBL—7766, pp 157-178) Light fragment production and 
associated multiplicities from collisions of 1.85 GeV/nucleon “Ar. 
Carroll, J. (Univ. of California, Los Angeles). 1978. 

In Fourth high energy heavy ion summer study. 

A progress report is given on research on Ar + Be, Cu going 
to protons and deuterons. It is found that there seems to be a slightly 
larger persistence of the projectile association for the Be than for the 
Cu both for proton and for deuteron production. The inclusive 
differential cross sections are plotted for proton, deuteron and triton 
production. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


31753 Photodisintegration of quasi-alpha-particles in the nuclei / 
sup 6,7/Li by y rays with E/sub y/=35—55 MeV. Volkov, Y.M.; 
Kolomenskii, G.A.; Lakovichev, E.F.; Makhnovskii, E.D.; Nadto- 
chii, A.V.; Popov, V.V.; Fominenko, V.P.; Chizhov, V.P. (Lenin- 
grad Institute of Nuclear Physics, USSR Academy of Sciences). Sov. 
J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 461-466(Apr 1978). 

Results are presented of an experimental study of reactions of 
the type /sup 6,7/Li (y, ab) X with emission of charged particles a 
and b detected in coincidence. It is established that the major part of 
such reactions are reactions of the type /sup 6,7/Li (y,pt) X. The 
results of measurement of the correlations of the directions of 
emission and energy distributions of protons and tritons are ex- 
plained on the basis of the assumption of photodisintegration of a 
clusters in the ground state of the nuclei /sup 6,7/Li into a proton 
and triton and of formation of the residues X in the form of two 
(d+n) particles in reactions *Li (y, pt) X, and two (d+n) particles 
and possibly three (n+p+n) particles in reactions 7Li (y, pt) X. The 
value of the average differential cross section of the reaction ®Li (y, 
pt) 'Hn in the y-ray energy interval 35—55 MeV amounts to 0.7 +- 
0.2 of the value of the cross section for the reaction *He (y, p) *H. It 
is shown that in addition, three-particle reactions of the type ®Li 
(y,td) 'H and ’Li (y, tt) 'H occur, but with a kinematics differing 
from that of the photodisintegration of a clusters, and also two- 
particle reactions of the type ®Li (y, t) *He and ’Li (y, t) ‘He. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


31754 Cross section for the reaction ’Li (y, n) °Li (3.56 MeV). 
Denisov, V.P.; Chubukov, IY. (Leningrad Institute of Nuclear 
Physics, USSR Academy of Sciences). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 4, 469-471(Apr 1978). 

A Ge(Li) detector has been used to measure the spectra of 
photons emitted by residual nuclei from the reaction 7Li (y, n) *Li*, 
formed in the state with energy 3.56 MeV. The integrated cross 
section for the reaction up to E/sub y/=30 MeV turned out to be 4 
+- 1 MeV-mb, and in the interval up to E/sub y/=55 MeV it 
amounted to 11 +- 3 MeV-mb. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 20-38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


31755 Spin of the 398 eV resonance in *°Cl. McCullagh, C.M.; 
Kenny, M.J.; Chrien, R.E. (State University of New York, Stony 
a New York 11794). Phys. Rev. C; 19: No. 2, 539-541(Feb 

The spin and parity of the 398 eV resonance in the capture of 
neutrons by **Cl has been determined by the method of particle-y 
directional correlations. The resonance is shown to have a spin- 
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parity of 2~ and the process proceeds predominantly with the 
channel spin 2. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31661, 31748, 31751 


31756 (ORNL/RSIC—42, pp 375-383) Influence of cross-sec- 
tion structure of unfolded neutron spectra. Ertek, C.; Vlasov, M.F.; 
Cross, B.; Smith, P.M. (International Atomic Energy Agency, 
Vienna, Austria). Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


The influence of cross-section structure on neutron spectra 
unfolded by multiple foil activation technique, SAND-II case, was 
studied. For three reactions with evident structure in neutron cross- 
section above threshold, 7?’Al(n,a)**Na, *'P(n,p)*'Si, and 
32S(n,p)*?P, two remarkably different sets of evaluated data were 
selected from the available evaluations: one set of data was smooth, 
the structure having been averaged over by a smooth curve; while 
the other set was sharp, with structure given in detail. These data 
were used in unfolding procedure together with other reactions, the 
same in both cases (as well as input spectra and measured reaction 
rates). It was found that during unfolding calculations fewer iter- 
ation steps were needed to unfold the neutron flux spectrum with the 
set of sharp data. In case of smooth data it was difficult to obtain an 
agreement between measured and calculated activity values even by 
increasing the number of iteration steps. Contrary to expectations, 
considerable deformation of unfolded neutron flux spectrum was 
observed in the case of the smooth data set. 8 figures, 1 table. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


31757 (ORNL/RSIC—42, pp 119-133) Testing of ENDF/B 
cross section data in the Californium-252 neutron benchmark field. 
Mannhart, W. (Physikalisch-Technische Bundesanstalt, Braun- 
schweig, Germany). Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


The fission neutron field of **Cf presently represents one of 
the most well-known neutron benchmark fields. For 13 neutron 
reactions which are of importance in reactor metrology, measure- 
ments of spectrum-averaged cross sections, [o], performed in this 
neutron field were compared with calculated average cross sections. 
This comparison allows one to draw conclusions as to the quality of 
different o(E) data taken from ENDF/B-IV, from ENDF/B-V, and 
from recent experiments and used in the calculation of average cross 
sections. The comparison includes an uncertainty analysis regarding 
the different uncertainty contributions of [ao], of o(E), and of the 
spectral distribution of *°*Cf fission neutrons. Additionally, in a few 
examples, sensitivity studies were carried out. The sensitivity of the 
spectrum-averaged cross sections to individual characteristics of the 
o(E) data, such as normalization factors or shifts in the energy scale, 
was investigated. Similarly, the sensitivity of [o] to the spectral 
distribution of ***Cf was determined. 4 figures, 2 tables. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


31758 Two-step process (p,* He)(* He,t) in the **Ca(p,t)“*Ca reac- 
tion. Ellis, P.J.; Strayer, M.; Werby, M.F. (Physics Department, 
University of Manchester, Manchester M13 9PL, England). Phys. 
Rev., C; 19: No. 2, 536-538(Feb 1979). 

We have examined the contribution of the (p,*He)(*He,t) 
two-step process to the **Ca(p,t) reaction leading to unnatural parity 
T = 4states in ““Ca. We find that the two-step cross section is more 
than an order of magnitude smaller than the experimental data. 
Possible reasons for this discrepancy are discussed. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31661 


31759 Isomeric ratios of yields in photonuclear reactions. Dana- 
gulyan, A.S.; Demekhina, N.A. (Erevan State University). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 4, 466-468(Apr 1978). 

We discuss data concerning the ratios of the yields of differ- 
ent isomeric states in the elements “4Sc and ®°*Mn. Experimental 
results are presented for measurement of the yields of /sup 44gm,/Sc 
and /sup 52gm,/Mn in disintegration of targets of *'V, *°Mn, and 
Cu by photons with energies from 2 to 5 GeV; theoretical values of 
yields for these elements were obtained by means of the five- 
parameter Rudstam formula. The pattern of formation of high-spin 
states in photodisintegration reactions is discussed in terms of the 
cascade-evaporative model. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


31760 (COO—4444-2) Spin dependence of the deuteron-nucleus 
interaction as affected by breakup. Rawitscher, G.H.; Mukherjee, 
S.N. (Connecticut Univ., Storrs (USA)). 1978. Contract EG-77-S-02- 
4444. 19p. (CONF-781058—3). Dep. NTIS, PC A02/MF AO1. 

From Symposium on direct reactions; Fukuoka, Japan (25 
Oct 1978). 

The effect of breakup on the elastic deuteron-nucleus scatter- 
ing elements S/sub L,L'/sup J/ is calculated numerically for deuter- 
ons incident on ®Ni for the energies of 13, 21.6, and 45 MeV. The 
S's are decomposed into central, spin orbit and tensor components. 
All three are affected strongly by breakup, and so are the various 
polarization angular distributions. The calculation proceeds in 
second order distorted wave Born approximation and includes brea- 
kup energies up to 40 MeV divided into two bins. Three values of 
the neutron—proton relative angular momenta j = 1, 2, and 3 are 
included. The n—p potential is that of Reid, and the nucleon-nucleus 
optical potential is that of Becchetti and Greenlees. Comparison with 
experiment at 45 MeV for d o/dQ and Ti: is presented. 23 refer- 
ences. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31752 


31761 Excitation of high-spin states during negative-pion absorp- 
tion by atomic nuclei. Polikanov, S.M.; Chultem, D. (Joint Institute 
for Nuclear Research, Dubna (Moscow Province)). Sov. Phys. - Usp. 
(Engl. Transl.); 21: No. 3, 215-222(Mar 1978). 

In this review experimental data are presented on the excita- 
tion of high-spin isomer states as a result of absorption of slow 
negative pions by atomic nuclei and the mechanism whereby such 
states are excited is discussed. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


31762 Influence of deformation upon light-particle emission from 
high-spin states in nuclei. Beckerman, M.; Blann, M. (Nuclear Struc- 
ture Research Laboratory, University of Rochester, Rochester, New 
York 14627). Phys. Rev. Lett.; 42: No. 3, 156-158(15 Jan 1979). 

We examine changes in light-particle emission from high-spin 
states in nuclei arising from a deformation dependence of the trans- 
mission coefficients. These changes are large enough to have mea- 
surable influences upon decay-product characteristics; consequently, 
the use in statistical models of transmission coefficients representa- 
tive of spherical nuclei is probably inadequate. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31757 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 31826 


31763 (ORNL/TM—6055) Updated decay and photon libraries 
for the ORIGEN code. Croff, A.G.; Haese, R.L.; Gove, N.B. (Oak 
Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 95p. Dep. NTIS, PC A05/MF AO1. 

Previously existing decay and photon libraries for the 
ORIGEN computer code were updated by utilizing a variety of 
sources. Information obtained form the Evaluated Nuclear Structure 
Data File (ENSDF) at ORNL was used to revise the half-lives, 
branching ratios, and recoverable heat values for 427 isotopes. Fifty- 
seven delayed-neutron precursors were included, on the basis of 
information in ENDF/B-IV. The natural abundances and the Radio- 
nuclide Concentration Guide values were updated for all isotopes. 
The decay heat values predicted by use of the new decay library 
were found to compare favorably with those given in the proposed 
1978 ANS Standard 5.1 (draft ANSI/ANS-5.1, Proposed American 
National Standard Decay Heat Power in Light Water Reactors”). A 
new photon library was also generated for 427 isotopes, based 
principally on data presented in ENSDF. The photon library in- 
cludes decay gamma and x rays, conversion photons, (a,n) gamma 
rays, prompt and fission product gamma rays from spontaneous 
fission, and bremsstrahlung. Both of the revised libraries are listed. 1 
figure, 9 tables. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 


31764 Identification of '**Ho and '*°Ho. Toth, K.S.; Bingham, 
C.R.; Zolnowski, D.R.; Cala, S.E.; Carter, H.K.; Sousa, D.C. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Reyv., C; 19: No. 2, 482-486(Feb 1979). 

The new nuclides, *Ho and ‘*Ho, were identified in 1B 
bombardments of '*Sm. A gas-jet system was used to transport 
product nuclei to a shielded area suitable for y-ray measurements. 
The 21-s isotope, ‘*Ho, was found to decay primarily to a ®Dy 
level at 1091 keV and less intensely to the i/sub 13/2/ 1073-keV 
state observed in a previous in-beam y-ray study. This radioactivity, 
in analogy to neighboring odd-A terbium and holmium isotopes, 
probably represents the h/sub 11/2/ proton orbital in **Ho which 
decays via an allowed 8 transition to the 1091-keV level. The latter, 
is therefore, proposed to be the h/sub 9/2/ neutron state in '®Dy. 
The 9-s isotope, '**Ho, was identified mainly through a 1688-KeV y- 
ray which: (1)was in coincidence with dysprosium KX rays, (2)in- 
creased dramatically in intensity when the '°B bombarding energy 
was raised from 85 to 96 MeV, and (3)remained constant (over the 
same range) in intensity relative to that of the 620-keV y ray known 
to belong to '*Dy decay. On the basis of systematics for low-lying 
levels in even-even N = 82 nuclei, the 1688-keV transition is 
thought to deexcite the first-excited state in '*Dy. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 31764 


31765 Lifetimes of low-lying levels of ‘*°Tb. Malikov, M.M.; 
Muminov, T.M.; Usmanov, R.R. (Joint Institute for Nuclear Re- 
97). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 459-461(Apr 
1 : 

The half-life of the level with energy 101.0 keV has been 
measured, an upper limit has been estimated for the lifetime of the 
207.6-keV level, and the multipolarities of the 101.0- and 106.6-keV 
transitions in '*°Tb have been determined. The possible nature of the 
low-lying states of '*°Tb is discussed on the basis of analysis of the 
101- and 106-keV M1 transitions. 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 30966, 31660, 31661, 31662 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 31826 


ENERGY LEVELS AND TRANSITIONS 


31766 Width of El giant resonance of deformed nuclei in the 
150< or =A < or =186 region. Gurevich, G.M.; Lazareva, L.E.; 
Mazur, V.M.; Merkulov, S.Y.; Solodukhov, G.V.; Tyutin, V.A. 
(Nuclear Research Institute, USSR Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl.); 28: No. 3, 157-162(5 Aug 1978). 

The absorption method is used to measure the total photoab- 
sorption cross section curves for deformed ‘Sm, “Gd, ‘Er, 
4Yb, 84W, and '*W nuclei in the region of the El giant reso- 
nance. The behavior of the resonance widths for nuclei in the 
interval A= 153 to 186 is discussed. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


31767 Study of the multiplicity of secondary particles in interac- 
tions of protons and a particles with tungsten (A= 184) in the momen- 
tum range 2—5 GeV/nucleon. Anon(Alma-Ata—Budapest—Bucha- 
rest—Varna—Warsaw—Dubna—Erevan —Cracow—Moscow— 
Prague—Sofia—Tashkent—Tbilisi—Ulan-Bator Collaboration). Sov. 
J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 540-543(Apr 1978). 

Three thin plates of tungsten (A=184) were placed in the 
working volume of the two-meter propane bubble chamber. Experi- 
mental data were obtained on the average multiplicities of a 
mesons, g particles, and fast protons with p/sub p/> or ~700 
MeV/c in interaction with tungsten of a particles and protons in the 
momentum interval per nucleon 2—5 GeV/c. A comparative analy- 
sis was made of the change in average multiplicity as a function of 
the type of incident particle and energy. It is shown that the increase 
in average multiplicity of the particle groups mentioned is different 
in aW and NW collisions. The observed large rise in average 
multiplicity of fast protons compared to that of g particles may be 
due to the increase in energy of protons knocked out of the tungsten 
nucleus. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31757 


RADIOACTIVE DECAY 


31768 Choice of the density-dependent effective interaction, and 
a decay of heavy spherical nuclei. Kadmenskii, S.G.; Ratis, Y.L.; 
Rybak, K.S.; Furman, V.I. (Joint Institute for Nuclear Research). 
Sov. J. Nucl. Phys. (Engl. Transl); 27: No. 4, 481-486(Apr 1978). 

The parameters of the density-dependent effective interaction 
are studied for some nuclei in the vicinity of the doubly magic *°*Pb 
nucleus. Nuclei differing from magic by +- 2 nucleons and some 
superfluid nuclei are considered. It is found that the magnitudes of 
the matrix elements for the zero-range forces (5 forces) are more 
than three times larger than in the case of the finite-range forces (f 
forces). Sets of parameters for the effective interaction which do not 
lead to the superfluidity of nuclear matter are obtained. These 
parameters depend weakly on the mass number. It is shown that the 
attractive part of the interaction is substantially larger for the case of 
f forces than for the 5 forces. The theoretical enhancement coeffi- 
cients for the favored a decay of the 7!°Po, 7!°Pb, and ?**Th nuclei 
are calculated. For the case of f forces there is a tendency for the 
enhancement coefficients to become saturated with the broadening 
of the discrete shell-model basis. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


31769 Low-energy neutron resonances in *°°Pb. Mizumoto, M.; 
Raman, S.; Macklin, R.L.; Slaughter, G.G.; Harvey, J.A.; Hamilton, 
J.H. (Physics Department, Vanderbilt University, Nashville, Tennes- 
see 37235). Phys. Rev., C; 19: No. 2, 335-341(Feb 1979). 

Neutron resonance reactions on an enriched 7°*Pb target have 
been studied below 50 KeV using neutron time-of-flight techniques. 
The neutron and radiation widths of seventeen resonances were 
obtained from transmission and capture cross section measurements. 
Spin and parity assignments for eight resonances were made on the 
basis of the transmission measurements and the decay patterns of y 
rays measured with a Ge(Li)detector. The y-ray spectra are striking- 
ly simple, being composed of less than five primary y rays. The 
neutron separation energy for 7°’ Pb was determined to be 6738.2 +- 
0.7 KeV. The magnetic dipole transitions from several p-wave 
resonances to the first three excited states in *°’Pb show some 
enhancement. A possible doorway state in the p/sub 1/2/ neutron 
channel has been observed in the 7*Pb + n reaction at E/sub n/ = 
36 keV. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


31770 Evidence for negative parity for the 7064-keV level in 
28Pb. Horen, D.J.; Kouzes, R.T.; Mueller, D.; Calaprice, F.; Hall, 
R.P. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Phys. Rev., C; 19: No. 2, 549-551(Feb 1979). 

The (d,p) stripping pattern for excitation of the 7064-keV 
level in *°*Pb is best described by 1 = 2 which implies J/sup 7/ = 
1~. This implies that electromagnetic deexcitation would take place 
by El radiation rather than M1 as had been previously suggested. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31748 


31771 Absorption of negative pions by Bi, Pb, and TI nuclei. 
Abazov, V.M.; Buttsev, V.S.; Gavrilov, Y.K.; Presperin, V.; Chul- 
tem, D. (Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 4, 471-474(Apr 1978). 

The formation of various isotopes and isomers upon absorp- 
tion of stopped negative pions by Bi, Pb, and TI is investigated 
experimentally. It is shown that the number of np clusters on the 
surfaces of heavy nuclei greatly exceeds the number of pp clusters. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 31763, 31779 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 31774 


31772 (t,a) reaction on actinide nuclei and the observation of 
*43Np. Flynn, E.R.; Hanson, D.L.; Hardekopf, R.A. (University of 
California, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). Phys. Rev., C; 19: No. 2, 355-364(Feb 1979). 

The (t,a) reaction has been carried out on the actinide targets 
234) and ***Pu using a 17 MeV beam of 80% polarized tritons. The 
residual nucleus *°*Pa has been previously studied and serves to 
calibrate the trends of the analyzing power for known spin states. 
Twenty-two energy levels were observed in ***Np, a nucleus previ- 
ously unreported, and a number of spin assignments are suggested. 
The observed analyzing powers are very similar to those previously 
measured in the lead nuclei, permitting the use of empirical spin 
determinations over a wide range of nuclei. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31661 


31773 (CONF-781174—4) Review of microscopic neutron cross 
section data for the higher plutonium isotopes in the resonance region. 
Weston, L.W. (Oak Ridge National Lab., TN (USA)). 1978. Con- 
tract W-7405-ENG-26. 21p. Dep. NTIS, PC A02/MF AOl. 

From Conference on the nuclear data of higher plutonium 
and americium isotope for reactor applications; Upton, NY, USA (20 
Nov 1978). 

The microscopic neutron cross section data for plutonium- 
240, -241, and -242 in the resonance region are reviewed. In the 
context of importance to reactors, the data on plutonium-240 are 
acceptable except for the resonance parameters of the l-eV reso- 
nance. Plutonium-241 has discrepancies in the cross sections from 
thermal to 3 eV and to a lesser extent in the fission and capture cross 
section in the unresolved resonance region. The plutonium-242 cross 
sections appear to be known with sufficient accuracy as compared 
with the other plutonium isotopes. 12 figures, 1 table. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


31774 (EPRI-NP—996) 7°°U resonance self-indication capture 
measurements and analysis. Interim report. Block, R.C.; Harris, D.R.; 
Kim, S.H.; Kobayashi, K. (Rensselaer Polytechnic Inst., Troy, NY 
(USA). Div. of Nuclear Engineering). Aug 1978. 97p. Electric 
Power Research Inst., Palo Alto, CA. 

Neutron self-indication measurements simulating ***U capture 
in reactors were carried out over the energy range from 3 eV to 3 
keV by use of shielding samples at 77K, 293K, and 873K. The data 
were reduced to capture yields which are provided on magnetic tape 
as benchmark data for comparison with nuclear design calculations. 
In the energy range below 10 eV improved multi-level parameters of 
the s-wave resonance at 6.67, 20.9, 36.8, 66.15, and 80.74 eV are 
obtained for these important levels. The new parameters lead to a 
lowering of the discrepancy between the calculated (with ENDF/B- 
IV data) and measured resonance integral in *°*U thermal lattices. 
The program RPIFIT was developed for the analysis of the self- 
indication experiments, including a practical multilevel formalism 
which is accurate and which uses the well-known psi and /sub X/ 
functions to carry out Doppler braodening efficiently. Multilevel 
stochastic analysis is applied to calculation of neutron capture in the 
valleys between resonances, and it is shown that the cross section 
cannot be calculated accurately in the valleys without additional 
experimental information. 22 figures, 16 tables. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


31775 (ORNL/RSIC—42, pp 49-59) Controlled cross-section 
adjustment by integral data. Salmi, U.; Wagschal, J.J.; Ya‘ari, A.; 
Yeivin, Y. (Hebrew Univ., Jerulalem, Israel). Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


The ENDF/B-IV cross sections of *°U, 7°°U, 7°°Pu, and 
240Pu are adjusted by the benchmark measured reactivities, leakage 
spectra, and central fission ratios and various activations of 
GODIVA and JEZEBEL. It is shown that, by careful calculation of 
these integral quantities, rejection of a few inconsistent data, optimiz- 
ation of the relative weight of the differential data with respect to 
the integral data, and relaxation of the constraints on the inelastic 
scattering cross sections, an adjusted cross-section set, within the 
assumed uncertainties of the given set, is obtained which nicely 
reproduces most of the experimental data. The cross-section adjust- 
ments are such that the linearity assumption, on which the adjust- 
ment procedure is based, still holds. 4 tables. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


31776 (ORNL/RSIC—42, pp 89-104) Nonlinear model fitting of 
thermal neutron data and its application in resonance parameter 
uncertainty analysis. Thompson, J.K. (Battelle Pacific Northwest 
Labs., Richland, WA). Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


Nonlinear least-squares fitting techniques were applied to 
experimental neutron data in the thermal region. By use of theoreti- 
cal forms derived from neutron—nucleus interaction theory formu- 
lated in terms of a common set of parameters, simultaneous fitting of 
all relevant data types may be accomplished. A formalism is estab- 
lished to harmonize data from divergent sources with a single 
stochastic model to satisfy the implicit assumptions of least-squares 
analysis. Following final parameter determination, rigorous statisti- 
cal analysis of the residuals of the fit and the correlated parametric 
uncertainty fall out of nonlinear maximum-likelihood statistical 
theory. From the best-estimate parameters and their correlated un- 
certainty, one obtains not only best estimates of nuclear data, but 
also valid estimates of the uncertainty of the data. An example of the 
application of the formalism to Pu data through the 1-eV reso- 
nance is given. 9 tables. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


31777 (CONF-760436—P2, pp IV.1-IV.7) Prompt neutron spec- 
trum of the spontaneous fission of californium-252. Zamyatnin, Yu.S.; 
Kroshkin, N.I.; Korostylev, V.A.; Nefedov, V.N.; Ryazanov, D.K.; 
Starostov, B.I.; Semenov, A.F. (Atomic Reactor Research Inst., 
Dimitrovgrad, USSR). 1976. 

From International symposium on californium-252 utilization; 
Paris, France (26 Apr 1976). 


The californium-252 spontaneous fission neutron spectrum 
was measured in the energy range of 0.01 to 10 MeV by the time-of- 
flight technique using various neutron detectors. The measurements 
of **Cf neutron spectrum at energies of 0.01 to 5 MeV were 
performed as a function of fission fragment kinetic energy. The mean 
neutron spectrum energy in the range of 0.7 to 10 MeV was found 
from the results of measurements. The irreguiarity in the **Cf 
neutron spectrum in the neutron energy range of less than 0.7 MeV 
compared to theoretical values is discussed. The mechanism of *5*Cf 
neutron emission is also discussed on the basis of neutron yield angle 
measurements. 12 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


31778 (ORNL/TM—6788) 7°°U neutron-induced fission cross 
section for incident neutron energies between 5 eV and 3.5 MeV. 
Difilippo, F.C.; Perez, R.B.; de Saussure, G.; Olsen, D.K.; Ingle, 
R.W. (Oak Ridge National Lab., TN (USA)). 6 Feb 1979. Contract 
W-7405-ENG-26. 38p. (ENDF—277). Dep. NTIS, PC A03/MF 
AOl. 

A measurement of the ***U neutron-induced fission cross 
section was performed at the ORELA Linac facility in the neutron 
energy range between 5 eV and 3.5 MeV. The favorable signal-to- 
background ratio and high resolution of this experiment resulted in 
the identificaion of 85 subthreshold fission resonances or clusters of 
resonances in the neutron energy region between 5 eV and 200 keV. 
The fission data below 100 keV are characteristic of a weak coupling 
situation between Class I and Class II levels. The structure of the 
fission levels at the 720 eV and 1210 eV fission clusters is discussed. 
There is an apparent enhancement of the fission cross section at the 
opening of the 2* neutron inelastic channel in 7°*U at 45 keV. An 
enhancement of the subthreshold fission cross section between 100 
keV and 200 keV is tentatively interpreted in terms of the presence 
of a Class II, partially damped vibrational level. There is a marked 
structure in the fission cross section above 200 keV up to and 
including the plateau between 2 and 3.5 MeV. 11 figures and 6 
tables. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


31779 Delayed fission of neutron-rich protactinium isotopes. 
Gangrskii, Y.P.; Marinescu, G.M.; Miller, M.B.; Samosyuk, V.N.; 
Kharisov, I.F. (Joint Institute for Nuclear Research). Sov. J. Nucl. 
Phys. (Engl. Transl.); 27: No. 4, 475-478(Apr 1978). 

We report the results of experiments searching for a delayed- 
fission branch in B decay of neutron-rich isotopes of protactinium. 
Fragments from delayed fission of *°*Pa and *®Pa were observed 
with an intensity 10~-°—10~° of the total number of 8 transitions. A 
comparison with theory is made for various assumptions regarding 
the delayed-fission mechanism. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 


31780 (LA-UR—79-241) Fermion Hamiltonians with monopole 
and quadrupole pairing. Ginocchio, J.N. (Los Alamos Scientific Lab., 
NM (USA)). 1978. Contract W-7405-ENG-36. 1lp. Dep. NTIS, PC 
A02/MF AOl1. 

Shell model Hamiltonians which have a set of eigenstates 
made up of only monopole and quadrupole pairs are presented. 
These Hamiltonians have many other types of states as well. The 
subspace of states made up of monopole and quadrupole pairs have a 
one-to-one correspondence to states made up of monopole and 
quadrupole bosons. Some properties of these Hamiltonians are dis- 
cussed. 6 references. 


31781 Non-axial deformability of rotating nuclei in the two-phase 
model. Mai, F.R.; Mikhailov, I.N.; Nazmitdinov, R.G.; Janssen, D. 
(Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 4, 486-491(Apr 1978). 

On the basis of the generator-coordinate method we formu- 
late a model of the nucleus as a tri-axial rotator with coupled normal 
and superconducting phases. The model is calculated with the phen- 
omenological parameters for *Er and ‘**Er. We demonstrate the 
a arance of large non-axial deformation in the transition nucleus 

Er in states with angular momentum 0<I<I/sub cr/, where I/ 
a cr/ is the angular momentum for which the superconducting 
phase disappears. The effects due to the difference in the nucleon 
momentum distribution in the two phases are traced. 


31782 Theory of analog resonances. Urin, M.G. (Moscow Engi- 
neering-Physics Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 
4, 492-497(Apr 1978). 

The finite Fermi system theory with inclusion of polarization 
effects is used to obtain formulae for the basic parameters of analog 
resonances. These parameters are determined by the nuclear shell 
model and by the optical model potentials, as well as by the 
isovector part of the effective nucleon interaction. The relative role 
of polarization effects is estimated. Corrrespondence to other related 
theoretical approaches is established. 


31783 Relativistic nucleons in nuclei. Karmanov, V.A.; Shapiro, 
LS. (Institute of Theoretical and Experimental Physics, Moscow). 
Sov. J. Particles Nucl. (Engl. Transl.); 9: No. 2, 134-157(Mar 1978). 

The structure of nuclear wave functions at relativistic values 
of the nucleon momenta is described. The problem of separating the 
non-nucleon components of the nuclear wave function (isobar ad- 
mixtures, meson exchange currents, etc.) is discussed. The present 
state of the problem of nuclear reactions with large momentum 
transfer is considered. The directions for further investigations that 
are, in the opinion of the authors, the most informative are pointed 
out. 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 31785 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 31660, 31663, 31664, 31795 


31784 (LBL—7766, pp 135-156) Approach to equilibrium based 
on microscopic models of nuclear collisions. Huefner, J. (Univ. of 
Heidelberg, Germany). 1978. 

In Fourth high energy heavy ion summer study. 

Experimental data on inclusive proton, pion, and composite 
particle spectra are explained using the approach to equilibrium 
based on microscopic models, the firestreak and direct interaction 
models in particular. The possible dynamics of these models is 
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considered. Plots are presented for differential cross sections and 
yield ratios. (JFP) 


31785 (LBL—7766, pp 221-251) — review of critical phe- 
nomena in nuclear collisions. Rho, M. 1 

In Fourth high energy heavy ion summer study. 

The overall views of the critical phenomena in nuclei are 
given with restriction to the aspects of critical phenomena on the 
ground of experimental evidence. Some general arguements are 
made that might indicate one direction or the other. Pion condensa- 
tion, Lee—Wick matter, and quark matter as relevant to the rest of 
the discussion are considered. (JFP) 


31786 (LBL—7766, pp 329-378) Intermediate energy heavy ions: 
from the low energy perspective. Gelbke, C.K. (Michigan State Univ., 
East Lansing). 1978. 

In Fourth high energy heavy ion summer study. 

Intermediate energy heavy ion reactions at low energies are 
discussed under the topics of elastic, quasi-elastic, and deeply inelas- 
tic scattering, peripheral fragmentation reactions, central collisions 
of the fusion type, compound nucleus formation, and subsequent 
particle evaporation or for heavier nuclei de-excitation by fission. 
(JFP) 


31787 (LBL—7766, pp 379-424) What lies beyond inclusive mea- 
surements. Koonin, S.E. (California Inst. of Tech., Pasadena). 1978. 

In Fourth high energy heavy ion summer study. 

An appraisal of relativisitc heavy ion physics currently, high- 
lights of experimental results, and a personal view of the immediate 
future directions are given. Peripheral reactions, direct dynamics, 
collective dynamics, evidence for and against equilibrium, and the 
use of nuclear interferometry to probe the collisions under study are 
treated. (JFP) 


31788 Experimental data on multiparticle production on nuclei. 
Gulamov, K.G.; Chernov, G.M.; Gulyamov, U.G. (S. V. Starodubt- 
sev Physicotechnical Institute, Uzbek Academy of Sciences, Tash- 
kent). Sov. J. Particles Nucl. (Engl. Transl.); 9: No. 3, 226-245(May 
1978). 

The most important experimental characteristics of inelastic 
incoherent hadron-nucleus interactions at high energies are re- 
viewed: the multiplicities and composition of the different species of 
secondary particles, the correlations between them, the single-parti- 
cle angular and energy distributions, the transverse momentum dis- 
tributions, the energy distribution between the different species of 
particle, and correlation phenomena along the longitudinal collision 
axis and in the transverse plane. The experimental data are compared 
systematically with the predictions of different models of hadron- 
nucleus collisions. Theoretical models that pretend to a description 
of inelastic hadron-nucleus interactions must take into account simul- 
taneously collective and cascade properties of the process. 


31789 Duration of nuclear reactions for strongly overlapping 
resonance levels. Lyuboshits, V.L. (Joint Institute for Nuclear Re- 
search). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 502-507(Apr 
1978). 

The problem of time delay of wave packets is treated for 
strongly overlapping resonance levels. It is shown that in this case 
the duration of collisions exceeds significantly the life-time h/T of an 
isolated level and is of the order of h/nD, where n is the number of 
channels and D is the average spacing between close-lying levels. 
The probability distribution of time delay is discussed for a high 
density of levels, and it is noted that elastic scattering is a two-stage 
process. The results obtained indicate that for strongly overlapping 
resonance levels the fluctuations of effective cross sections are 
characterized by the correlation interval nD, and not by I, as is the 
case in Ericson’s theory. 


31790 Subbarrier nuclear charge exchange. Osadchiev, V.M. 
(Moscow Engineering Physics Institute). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 4, 507-509(Apr 1978). 

It is shown that at collision energies below the Coulomb 
barrier the cross section for charge exchange is determined by the 
exchange of a single 7 meson. The cross section of the reaction 
8C('*NC)!5Nis explained. The possibility of observing pion con- 
densation in charge-exchange reactions is discussed. 


31791 Nucleus-nucleus interactions at energies of several hundred 
MeV/nucleon. P’yanov, I.I.; Stepnov, V.D. (Institute of Medico- 
Biological Problems, USSR Ministry of Health). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 4, 509-513(Apr 1978). 

A cascade evaporation model is developed for treatment of 
nucleus-nucleus collisions. To solve the problem, the coordinates of 
all nucleons in both nuclei are specified. It is then possible to study 
the time development of the cascade, and to take into account the 
cascade interference. Disintegration of the excited nuclei is calculat- 
ed using the model of explosive decay. The results show that the 
model gives a good description of the experimental data. 
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31792 Sturm-Liouville expansion method in nuclear physics. 
Bang, J.; Gareev, F.A.; Ivanova, A.P. (Niels Bohr Institute, Copen- 
hagen). Sov. J. Particles Nucl. (Engl. Transl.); 9: No. 2, 117-133(Mar 
1978). 

The expansion of the form factors of one- and two-nucleon 
transfer reactions with respect to the Sturm-Liouville functions 
corresponding to the Woods-Saxon potential is discussed. Complete- 
ness and the convergence of the expansion as r—oo are elucidated. 
The theory of direct nucleon-transfer reactions is briefly presented, 
special attention being paid to the role of the form factor. A number 
of applications of the method, to single-particle transfers to de- 
formed nuclei and two-particle transfers to spherical nuclei, are 
discussed. The advantages of the Sturm-Liouville method are re- 
vealed by a comparison with the exact expression for the asymptotic 
behavior of the form factors and with other methods of calculation. 


NUCLEAR MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 31781 


RADIOACTIVE DECAY 


31793 Spectra of delayed protons and a particles from odd-odd 
neutron-deficient nuclei (62 < or = A < or = 206). Kadmenskii, 
S.G.; Furman, V.I.; Khlebostroev, V.G. (Voronezh State Universi- 
ty). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 4, 497-502(Apr 1978). 

We have used the statistical model with the a-particle 
strength function obtained from (n, a) reactions with resonance 
neutrons to calculate the spectra and relative yields of delayed 
protons and a particles accompanying the B* decay of odd-odd 
neutron-deficient nuclei. Agreement between the theoretical calcula- 
tions and experiment is shown for the isotopes /sup 116,118,120/Cs. 
We give theoretical predictions of the yields of delayed protons and 
a particles for a number of nuclei (62 < or = A < or = 206), 
which indicate that it is possible to detect delayed particles experi- 
mentally in the cases considered. 


NUCLEAR MODELS 


31794 Quantum hydrodynamic description of collective nuclear 
states. Sapershtein, E.E.; Fayans, S.A.; Khodel’, V.A. (I. V. Kurcha- 
tov Institute of Atomic Energy, Moscow). Sov. J. Particles Nucl. 
(Engl. Transl.); 9: No. 2, 91-116(Mar 1978). 

The nature of low-lying collective nuclear states is analyzed 
in the framework of the Fermi-liquid approach. It is shown that in a 
drop of Fermi liquid one has not only the ordinary zero-sound 
branch but also a new collective mode resulting from the spontane- 
ous breaking of the translational invariance. These are quantum 
capillary waves that have much in common with ordinary surface 
excitations of a classical drop. Numerical calculations show that the 
first collective levels of nuclei belong to this branch. 


31795 Probability of excitation of high-spin states in the capture 
of 7 -mesons by nuclei. Gershtein, S.S. (Institute for High Energy 
Physics, Serpukhov (Moscow region)). Sov. Phys. - Usp. (Engl. 
Transl.); 21: No. 3, 223-224(Mar 1978). 

The excitation of high-spin states by 7 capture in heavy 
nuclei is discussed in terms of absorption of the pion by a “quasideu- 
teron”’ at rest. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 30963, 31596, 31605 


31796 (LBL—8138) Imaging instrument for positron emitting 
heavy ion beam injection. Llacer, J.; Chatterjee, A.; Jackson, H.C.; 
Lin, J.C.; Zunzunegui, M.V. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Oct 1978. Contract W-7405-ENG-48. 16p. 
(CONF-781033—36). Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

The design and performance of an instrument for the imaging 
of coincidence annihilation gamma rays emitted from the end point 
of the trajectories of radioactive high-energy heavy ions is described. 
The positron-emitting heavy ions are the result of nuclear fragmenta- 
tion of accelerated heavy ions used in cancer therapy or diagnostic 
medicine. The instrument constructed is capable of locating the ion 
beam trajectory end point within 1 mm for an injected activity of 
200 nanoCi in a measurement time of 1 sec in some favorable 
conditions. Limited imaging in three dimensions is also demonstrat- 
ed. 


31797 (UCRL—50400(Vol.16)(Rev.2)) Tabular and graphical 
presentation of 175 neutron-group constants derived from the LLL 
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evaluated-nuclear-data library. Plechaty, E.F.; Cullen, D.E.; Hower- 
ton, R.J.; Kimlinger, J.R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 31 Oct 1978. Contract W-7405-ENG-48. 
12p. PCE02/MF E02. 

As of October 31, 1978, the LLL Evaluated-Nuclear-Data 
Library (ENDL) had been used to derive 175 neutron-group con- 
stants. This volume presents tables and graphs of the constants along 
with the conventions used in their preparation. The evaluated nucle- 
ar data presented in this volume are used extensively at LLL for 
neutron- and photon-transport calculations. 


31798 Re-examination of the intensity distribution in the electron 
energy-loss spectrum of ethylene. Johnson, K.E.; Johnston, D.B.; 
Lipsky, S. (Department of Chemistry, University of Minnesota, 
Minneapolis, Minnesota 55455). J. Chem. Phys.; 70: No. 6, 3144- 
3145(15 Mar 1979). 

The @=0° electron spectrum of ethylene was determined for 
the energy range 20—100 eV and the results compared with the 
predictions of the Born Approximation. (AIP) 


31799 Determination of electronic stopping powers of light ions 
in metals from damage-rate measurements. Averback, R.S.; Benedek, 
R.; Merkle, K.L.; Singer, L.R. (Materials Science Division, Argonne 
National Laboratory, Argonne, Illinois 60439). J. Appl. Phys.; 50: No. 
3, 1273-1278(Mar 1979). 

We investigate a new technique for the determination of 
light-ion stopping powers in metals. The radiation-damage-induced 
resistivity change in thin films is measured as a function of ion 
energy. As the ion energy is raised, an increasing fraction of the 
energy passes through the back surface, thereby resulting in de- 
creased damage production. This effect has been analyzed by com- 
parison with predictions based on an Edgeworth expansion of the 
damage-distribution function, using the moments tabulated by Win- 
terbon. Results are presented for He, Li, and C irradiations of silver 
films with thicknesses of 2640 and 3880 A. The present results are 
compared with those of previous work. Other methods for calcula- 
tion of the damage-distribution function are compared with the 
Edgeworth expansion. 


31800 Measurements of anti W for protons, helium-4 ions, and 
carbon-12 ions in tissue-equivalent gas. Rohrig, N. (Brookhaven 
National Lab., Upton, NY); Colvett, R.D. Radiat. Res.; 76: No. 2, 


225-240(Nov 1978) 

Absolute measurement of anti W (the mean energy expended 
in a gas per ion pair formed) have been conducted in methane-based 
tissue-equivalent gas. A monenergetic particle beam enters a 1-m- 
long tank filled with gas in which the particle stops. The ionization 
created is collected on a 3-mm-diameter rod. The negative electron 
pulse at the rod is amplified and the pulse height is analyzed to 
accumulate a particle energy spectrum. The pulse-height spectrum is 
integrated to give the number of particles. The charge collected on 
the rod is simultaneously measured with a vibrating reed electrom- 
eter. Measured values of W varied from 30.2 to 31.4 eV for 2.8- to 
0.15 MeV protons from 30.9 to 35.3 eV for 7.8- to 0.36-MeV helium- 
4 ions, and from 34.7 to 47 eV for 5.6- to 0.12-MeV carbon-12 ions. 
Uncertainties are considered in detail and vary from 0.3 to 1.2%. 
The energy dependence is smooth and for energies greater than 15 
MeV is consistent with a constant value of differential W. 


31801 Effect of the spatial structure of nuclei on ionization 
energy loss in the ultrarelativistic region. Potemkin, E.L.; Smirnov, 
V.V.; Frolov, V.V. (Moscow Engineering Physics Institute). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 4, 478-481(Apr 1978). 

The cross sections for electron scattering of spin 0 and 1/2 
nuclei, including the spatial structure of the nucleus, are used to 
examine the contribution from close collisions to the ionization 
energy loss at ultrarelativistic energies. Numerical integration is used 
to obtain the corrections to the ionization energy loss as determined 
by the Bethe-Bloch formula. The corrections increase from 1% at 30 
GeV/nucleon to 10% at 300 GeV/nucleon and amount to about 
25% in the asymptotic limit for nuclei with atomic numbers between 
1 and 20. 


31802 Emission of polarized q hromatic y rays by ul- 
trarelativistic electrons in a transverse periodic magnetic field. Al- 
ferov, D.F.; Bashmakov, Y.A.; Bessonov, E.G.; Govorkov, B.B. (P. 
N. Lebedev Physics Institute, USSR Academy of Sciences). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 4, 514-516(Apr 1978). 

The possibility is considered of obtaining intense fluxes of 
quasimonochromatic circularly-polarized y rays of high energy by 
decelerating electrons of energy higher than 10? GeV in a helical 
undulator. 





NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 30129, 30224, 31324, 31745, 31797 
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31803 (LA—7636-T) Analysis of error in Monte Carlo transport 
calculations. Booth, T.E. (Los Alamos Scientific Lab., NM (USA)). 
Jan 1979. Contract W-7405-ENG-36. 118p. Dep. NTIS, PC A06/ 
MF AOl. 

Thesis. 

The Monte Carlo method for neutron transport calculations 
suffers, in part, because of the inherent statistical errors associated 
with the method. Without an estimate of these errors in advance of 
the calculation, it is difficult to decide what estimator and biasing 
scheme to use. Recently, integral equations have been derived that, 
when solved, predicted errors in Monte Carlo calculations in non- 
multiplying media. The present work allows error prediction in 
nonanalog Monte Carlo calculations of multiplying systems, even 
when supercritical. Nonanalog techniques such as biased kernels, 
particle splitting, and Russian Roulette are incorporated. Equations 
derived here allow prediction of how much a specific variance 
reduction technique reduces the number of histories required, to be 
weighed against the change in time required for calculation of each 
history. 1 figure, 1 table. (RWR) 


31804 (ORNL/RSIC—42) Review of the theory and application 
of sensitivity and uncertainty analysis. Pr of a seminar- 
workshop, Oak Ridge, Tennessee. Weisbin, C.R.; Roussin, R.W.; 
Hendrickson, H.R.; Bryant, E.W. (comps.). (Oak Ridge National 
Lab., TN (USA)). Feb 1979. Contract W-7405-ENG-26. 375p. 
(CONF-780858—). Dep. NTIS, PC A16/MF AOl1. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 

Separate abstracts were prepared for sixteen of the papers 
given at this seminar. The remaining nine have already been cited in 
ERA, and can be located by referring to the entry CONF-780858— 
in the Report Number Index. (RWR) 


31805 Storage of ultracold low-energy neutrons in vessels with 
condensed metallic walls. Kosvintsev, Y.Y.; Kushnir, Y.A.; Morozov, 
V.L; Stoika, A.D.; Strelkov, A.V. (Joint Institute for Nuclear Re- 
search). JETP Lett. (USSR) (Engl. Transl.); 28: No. 3, 153-156(5 Aug 
1978). 

Results are presented of measurements of the storage time of 
UCN with energy ~20 neV in vessels with condensed metallic 
walls. The ~650 sec storage time obtained for Be is the maximum 
attainable at present. The phenomenology of anomalous leakage of 
UCN is considered. 


31806 Neutron scattering studies of one-dimensional conductors. 
Shirane, G. (Brookhaven National Lab., Upton, NY). Ferroelectrics; 
16: 7-11(1977). 

Giant Kohn anomalies in one-dimensional conductors have 
been a focus of extensive scattering experiments in recent years. 
Recent neutron experiments carried out at Brookhaven on KCP and 
TTF-TNCO are reviewed. In the case of K2Pt(CN)Bro 3; 
3.2D2O(KCP) new experimental results provide additional important 
characterization of the one-dimensional nature, complementing, pre- 
vious scattering measurements performed in European laboratories. 
The phonon dispersion curves of deuterated TTF-TCNQ 
(CisDsN,S,) display a pronounced anomaly only below 150 K in 
approaching the 54 K transition. This is in contrast with the Oak 
Ridge report on protonated crystals where a deep Kohn anomaly is 
observed even at room temperature. 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 31481 


DOSIMETRY 


31807 (ORNL/TM—6634) Development of a mid-head radiation 
dose response function. Trubey, D.K.; Knight, J.R.; Bartine, D.E.; 
Pace, J.V. III. (Oak Ridge National Lab., TN (USA)). Feb 1979. 
Contract W-7405-ENG-26. 36p. Dep. NTIS, PC A03/MF AOl. 

Calculations have been made of the incident neutron and 
gamma-ray absorbed dose response as a function of energy in the 
mid-head position of a phantom model. The calculations were per- 
formed with the DOT discrete ordinates transport code in the 
adjoint mode using co-axial cylinders to represent the head and 
torso. Results, given in a coupled 37-neutron-group, 21-gamma-ray- 
group structure (37/21) and a 22-neutron-group, 18-gamma-ray- 
group structure (22/18), are compared with previously obtained 
results. The mid-head response is less than the conventional radiation 
protection fluence-to-dose factors which are based on maximum 
phantom values. In the case of a fission source in air the neutron 
dose is about a factor of 4 less, and the secondary gamma-ray dose is 
about a factor of 1.5 less. For a fusion source the neutron dose ratio 
varies from about 1.9 at close range to about 3. The gamma-ray dose 
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ratio is about the same as for the fission source. Tables of the various 
response functions are presented in the Appendix A. 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 30839 


31808 (IS—4516(Rev.)) Analysis and computerized fitting of the 
lineshape of the NMR powder pattern. Murphy, P.D.; Gerstein, B.C. 
(Ames I ab., IA (USA)). Mar 1979. Contract W-7405-ENG-82. 124p. 
Dep. NTIS, PC A06/MF AO1 

A derivation is — esented of the theoretical lineshape of the 
NMR powder pattern. The effects of broadening and the finite value 
of the pred are discussed. A graphical convolution tech- 
nique is described. FORTRAN IV computer programs which will 
fit the lineshape (one or two tensors) to experimental data via the 
nonlinear least squares method are presented. 12 figures. 


31809 (UCID—18010) Disk-cylinder method for using NMR to 
measure magnetic susceptibility. Burnham, A.K. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 21 Dec 1978. Con- 
tract W-7405-ENG-48. 19p. Dep. NTIS, PC A02/MF AOl1. 

The sphere-cylinder method of using nuclear magnetic reso- 
nance (NMR) to measure the magnetic susceptibility of diamagnetic 
and paramagnetic materials has been generalized to the disk-cylinder 
method. A two-fold increase in sensitivity was obtained. Accuracies 
of 0.1% of the diamagnetism of water should be readily obtainable. 


31810 Measurement of grain-boundary diffusion at low tempera- 
tures by the surface accumulation method. I. Method and analysis. 
Hwang, J.C.M.; Balluffi, R.W. (Department of Materials Science 
and Engineering and Materials Science Center, Cornell University, 
Ithaca, New York 14853). J. Appl. Phys.; 50: No. 3, 1339-1348(Mar 
1979). 

An analysis of the measurement of grain-boundary diffusion 
at low temperatures by the surface-accumulation mehod was carried 
out. In this method atoms are allowed to diffuse along grain bound- 
aries from a source to a free surface where they spread out, accumu- 
late, and are measured. The diffusion is carried out at low tempera- 
tures so that only the grain boundary and surface “short-circuit 
paths” are active, and lattice diffusion is frozen out. This method is 
generally more sensitive than the depth profiling method for measur- 
ing grain-boundary diffusion at low temperatures. However, the 
kinetics of the surface accumulation are strongly dependent on the 
nature of the source and sink. Treating the surface as a sink of finite 
capacity with a finite diffusion coefficient, diffusion analyses were 
developed for either a constant or an instantaneous source. Two 
dimensionless parameters, G and H, play important roles in deter- 
mining the form of the solutions. H involves the ratio of grain- 
boundary capacity to surface capacity. G is proportional to the ratio 
of the grain-boundary diffusivity to that of the surface. When G< or 
=1 and H< or =1, conditions for uniform concentration on the 
surface and quasi-steady-state diffusion in the grain boundary are 
met, and the general solution becomes relatively simple. For a 
constant source, the surface concentration then obeys the relation c/ 
sub s/= 1-exp(-st), where s is a parameter proportional to the bound- 
ary diffusivity and t is the time. The application of the analyses to a 
variety of diffusion systems was discussed. It was concluded that the 
conditions for the simple solutions to apply are not particularly 
stringent. 


31811 Elementary excitations in the surface region of a semi- 
infinite solid. Mostoller, M.; Kaplan, T. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Rev., Sect. B. Condens. Matter; 19: No. 2, 552-559(15 Jan 1979). 

An exact method is described for calculating the electronic or 
vibrational excitations in the surface region of a semi-infinite solid, 
starting from an orthogonal tight-binding or linear-combination of 
atomic orbitals model for electrons or a Born—von Karman model 
for phonons. A combination of matrix continued fraction and con- 
ventional Green's function techniques is used; this separates the 
effects of termination or cleavage of the perfect bulk crystal from 
effects arising from changes in the interactions in the surface region. 
Many ordered overlayers and a restricted class of interfaces can be 
treated by the same methods. 


31812 Impurity scattering and residual resistivity of transition 
metals. Gupta, R.P.; Benedek, R. (Materials Science Division, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., 
Sect. B. Condens. Matter; 19: No. 2, 583-586(15 Jan 1979). 

We derive an expression for the residual resistivity of impuri- 
ties in metals that incorporates both the Bloch-wave character of the 
electron states and backscattering by the host lattice. This expres- 
sion, which involves the Friedel phase shifts, is closely analogous to 
a familiar relation for the jellium model, but its derivation is much 
more general. Calculations of impurities in noble-metal hosts based 
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on our formula are in excellent agreement with the numerical 
calculations of Coleridge, Holzwarth, and Lee. 


31813 Equilibrium atomic structure of a crystal surface subjected 
to ion bombardment. Bitenskii, I.S.; Parilis, E.S. (Institute of Elec- 
tronics, Uzbek SSR, Tashkent). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 8, 970-971(Aug 1978). 

The atomic structure of a crystal surface subjected to ion 
bombardment is studied as a function of the bombardment dose by 
computer simulation. At a certain dose the vacancy concentration 
near the surface reaches saturation; any further increase in dose 
simply shifts the dynamic equilibrium structure associated with sput- 
tering. This critical dose depends on the glancing angle. 


31814 Phase transitions—beyond the simple Ising model. Nagle, 
J.F. (Carnegie-Mellon Univ., Pittsburgh, PA); Bonner, J.C. Annu. 
Rev. Phys. Chem.; 27: 291-317(1976). 

In the modern development of the subject of phase transitions 
there has been an emphasis on spin models, such as Ising or Heisen- 
berg models, and their lattice gas analogues. Also, for obvious 
reasons, the simplest models with a single kind of interaction term 
have been studied most. There has been a tendency to emphasize the 
critical point somewhat to the exclusion of the rest of the phase 
diagram. However, current papers, in increasing proportion, are 
now treating a variety of more complex systems with a modern 
degree of theoretical rigor and experimental precision. This modern 
development is reviewed. Subject areas covered include: multiterm 
systems; multicritical points; and lattice systems with hard interac- 
tions. (GHT) 


SUPERCONDUCTIVITY 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 30836, 30848 


31815 (COO—1198-1247) Low temperature ultrasonic study of 
hydrogen in niobium. Poker, D.B. (Illinois Univ., Urbana (USA)). 
1979. Contract EY-76-C-02-1198. 159p. Dep. NTIS, PC A08/MF 
AOl. 

Thesis. 

Measurements were made of the velocity and attenuation of 
ultrasonic waves in niobium containing 1000 ppM oxygen with 
additional concentrations of hydrogen, to determine the properties 
of a relaxation of the hydrogen which appears below 10 K. Measure- 
ments were made as a function of temperature, frequency, polariza- 
tion of the ultrasonic wave, hydrogen isotope, and concentration of 
hydrogen and oxygen. The Birnbaum—Flynn model of hydrogen 
tunnelling is modified to take into account the trapping of hydrogen 
by interstitial impurities. An Orbach process is proposed for a 
relaxation between the degenerate first excited states. Three param- 
eters which are determined by the hydrogen ultrasonic attenuation 
data are sufficient to describe the properties of this model. The 
model correctly predicts the presence of unusual features of the 
relaxation which are not contained in a classical model of hydrogen 
motion over a potential barrrier; the decrease of the hydrogen 
relaxation strength at low temperatures, the decrease in velocity 
below the relaxation temperature without a corresponding effect in 
the attenuation, and the broadness of the deuterium decrement peak 
compared to that for hydrogen. A reasonable fit to the velocity data 
for low concentration of hydrogen is made by the model with no 
adjustable parameters. A fit to the heat capacity can be made with 
the addition of parameters representing the strain effects of the 
oxygen trapping. 


31816 Atomic coreless Hartree—Fock pseudopotential for atoms 
Li through Ne. Topiol, S.; Moskowitz, J.W.; Melius, C.F. ero! 
Department, New York University, New York, New York 10003). J. 
Chem. Phys.; 70: No. 6, 3008-3011(15 Mar 1979). 

The coreless Hartree—Fock (CHF) pseudopotential method, 
previously developed and applied to atoms K through Zn, is used in 
this paper to generate Hartree—Fock quality pseudopotentials for 
atoms of the first row of the Periodic Table (Li—Ne). These 
potentials are tested for various electronic states of the atoms. Also 
presented are small optimized basis sets designed for use with these 
potentials. These CHF pseudopotentials and basis sets satisfactorily 
replace the effects of the core orbitals thereby allowing for savings 
in computational effort when used in molecular calculations. 


31817 Direct observation of the equilibrium misalignment be- 
tween fluxoids and an applied magnetic field due to anisotropy effects 
in a type-II superconductor. Christen, D.K.; Thorel, P. (Solid State 
Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Phys. Rev. Lett.; 42: No. 3, 191-195(15 Jan 1979). 
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The anisotropic interaction between the crystal lattice and the 
flux-line lattice results in a misalignment between the applied mag- 
netic field and the fluxoids in a type-II superconductor. Small-angle 
neutron diffraction has been used to provide the first direct observa- 
tions of this phenomenon. It is shown that the misalignment angle in 
the intermediate mixed state is related to the relative anisotropy in 
the lower critical field H/sub 1/c, and this relationship is tested for a 
spherical sample of pure niobium. 


31818 Measurement of the critical current in type-I superconduc- 
tors. Shikina, N.I. (Institute of Solid State Physics. Academy of 
Sciences of the USSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 4: 
No. 1, 65-66(Jan 1978). 

A method is proposed for the measurement of the critical 
current in type-I superconductors which permits avoiding the pas- 
sage of the specimen into the normal or intermediate states in an 
investigation of metastable current states. This affords the ibility 
of diminishing the role of random factors in determining the critical 
current. 


31819 Variants of Zr;Co and their superconducting critical tem- 
peratures. Dwight, A.E. (Northern Illinois Univ., Dekalb); Klippert, 
T.E. Mater. Res. Bull.; 13: 595-598(1978). 

The effect of ternary substitutions in ZrsCo was studied. 
Phase stability and T/sub c/ were studied in ZrsCo/sub 1-x/Ni/sub 
x/, ZrsCo/sub 1-x/Cu/sub x/ and related alloy systems. 


31820 Formation of A-15 NbsGe by electron beam co-deposition. 
Lutz, H. (Brookhaven National Lab., Upton, NY); Bashkirov, Y.A.; 
Kammerer, O.F.; Strongin, M.; Warren, G.; Roche, J.; Douglass, 
D.H. Ferroelectrics; 16: 259-261(1977). 

The superconducting transition temperature of NbsGe pre- 
pared by electron beam deposition onto heated substrates has been 
investigated as a function of evaporation rate, substrate temperature, 
and composition. Results are compared with previous investigations. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


31821 Capillary free surfaces in the absence of gravity. Concus, 
P. (Lawrence Berkeley Lab., CA); Finn, R. Acta Math. (Djursholm); 
132: 177-198(1974). 

Theoretical treatment of the behavior of capillary free sur- 
faces in zero gravity is presented. Results are compared with actual 
behavior of liquid surfaces in polygonal containers dropped in a 142 
meter zero gravity tower. (GHT) 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 31736 


31822 Noninternal gauge theories. Ne’eman, Y. (Tel-Aviv Univ., 
Israel). AJP (Am. Inst. Phys.) Conf. Proc.; No. 48, 120-133(1978). 
(CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

Gravity and supergravity are discussed as gauge theories 
constructed on their relevant group manifolds in a formalism recent- 
ly introduced by T. Regge and the author. The role of parallel- 
transport gauges (AGCT) in these theories is emphasized, and the 
alternatives presented. Possible extensions are considered emphasiz- 
ing the affine and graded affine theories, and alternatives to 
Einstein's Lagrangian. 20 references. 


31823 Spin, supersymmetry, and square roots of constraints. Tei- 
telboim, C. (Inst. for Advanced Study, Princeton, NJ). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 48, 134-139(1978). (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

It is argued that the natural way of introducing spin degrees 
of a freedom in a generally covariant system is to take the square 
root, a la Dirac, of the first class Hamiltonian constraints which 
generate the dynamical evolution of the system without spin. The 
theories obtained in this way are locally supersymmetric by con- 
struction. A comparative analysis of the relativistic spinning particle 
and of supergravity is given, which shows that supergravity bears to 
ordinary general relativity the same relation that a Dirac particle 
bears to a Klein Gordon particle. 24 references. 


31824 Gravitational theories generated by groups of transforma- 
tion and Dirac’s large number hypothesis. Halpern, L. (Florida State 
Univ., Tallahassee). AJP (Am. Inst. Phys.) Conf. Proc.; No. 48, 140- 
152(1978). (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 
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Two different methods are presented by which gravitational 
theories can be developed from intransitive groups of transforma- 
tions. A minimal invariant variety of the group forms the unper- 
turbed universe. A Lie derivative of spinors is defined in this space— 
time. A condition is derived for the coincidence of individual group 
trajectories and geodesics. A speculation on the physical meaning 
also of nongeodesic group trajectories is put forward. The gravita- 
tional fields of localized masses break the homogeneous character of 
the space. This can be achieved either by introducing a metric with 
suitable homogenuity conditions into the higher dimensional space 
which is transformed by the group, or alternatively by applying a 
gauge formalism to the field of basis vectors of the group. The 
relation of the second method with the metric is shown. It results in 
field equations of the Maxwell—Yang Mills type corresponding to 
and generalizing the metric Lagrangian. It is shown that a theory 
which fulfills the requirement of Dirac’s Large Number Hypothesis 
can not be based on an invariance group with Killing vectors with 
time components. Some aspects of an approach to such a theory are 
discussed. 22 references. 


31825 Elimination of redundancy in superspace equations of su- 
pergravity. Gell-Mann, M.; Ramond, P.; Schwarz, J.H. (California 
Inst. of Tech., Pasadena). AIP (Am. Inst. Phys.) Conf. Proc.; No. 48, 
159-162(1978). (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

The equations of N = 1 supergravity in superspace, with e 
not equal to 0 and with external vector—spinor matter, were derived 
previously, but in redundant form (420 equations for 112 potentials 
V/sub A//sup A/ and h/sub A//sup rs/). There are many possible 
minimal lists of 112 equations from which the other equations can be 
obtained by means of Bianchi identities for the field strengths. Such a 
minimal list is exhibited, and the full set of equations derived. The 
procedure can easily be generalized to extended supergravity (N > 
1). 


31826 Variation of constants. Dyson, F.J. (Inst. for Advanced 
Study, Princeton, NJ). AIP (Am. Inst. Phys.) Conf. Proc.; No. 48, 163- 
168(1978). (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

A summary is given of recent observational evidence bearing 
on the question of the possible variation of the natural constants with 
time. No conclusive evidence of variation is found. 11 references. 


31827 Consequences of varying G. Dirac, P.A.M. (Florida State 
Univ., Tallahassee). AJP (Am. Inst. Phys.) Conf. Proc.; No. 48, 169- 
174(1978). (CONF-780495—). 

From Symposium on current trends in the theory of fields; 
Tallahassee, FL, USA (6 Apr 1978). 

Stating the reasons for believing G varies and its correlations 
with the age of the universe, the law of recession of the galaxies, 
natural microwave radiation, planetary orbits, and comparison with 
observations are considered as being affected by the variations of G. 
5 references. (JFP) 


ELECTRICITY AND MAGNETISM 
REFER ALSO TO CITATION(S) 31894 


MATHEMATICAL PHYSICS 


31828 (SAND—79-0226) Activities report 1977—78. Applied 
mathematics department 5640. (Sandia Labs., Albuquerque, NM 
(USA)). Mar 1979. Contract EY-76-C-04-0789. 62p. Dep. NTIS, PC 
A04/MF AOI. 

This report is a compilation of independent articles highlight- 
ing some of the work done in the Applied Mathematics Department 
during the years 1977 and 1978. It is neither an exhaustive report on 
all activities in the department during this period nor a list of the 
most substantial mathematical contributions. Instead, it is a selection 
of topics which are thought to be of greatest interest because of their 
importance to Sandia. The report is divided into four principal 
sections which reflect the department’s major areas of interest: 
Mathematical Physics, Computational Mathematics, Probability and 
Statistics, and Discrete Mathematics. To provide a smoother narra- 
tive, references are omitted from the text. However, a complete 
department bibliography of corporate and open publications as well 
as technical presentations for the period October 1977 through 
December 1978 is appended. 4 figures, 3 tables. 


31829 Variational principles for complex eigenvalues. DeTar, 
C.E.; Low, F.E. (Center for Theoretical Physics, Department of 
Physics and Laboratory for Nuclear Science, Massachusetts Institute 
of Technology). Astrophys. J.; 227: No. 1, 349-357(1 Jan 1979). 


ERA VOL. 4, NO. 11 


The onset of instabilities occurring in a variety of physical 
systems, including plasmas and galaxies, is often studied by carrying 
out a harmonic analysis of linearized equations of motion. A vari- 
ational principle is described for the complex normal mode frequen- 
cies found in a wide class of problems. 


FUSION ENERGY 


31830 (CLM-R—176) Survey of Tokamak experiments. Bicker- 
ton, R.J. (UKAEA, Abingdon. Culham Lab.). 1977. 69p. (CONF- 
7709166—1). Dep. NTIS (US Sales Only), PC AOS/MF AO1. 

From International school of plasma physics; Varenna, Italy 
(Sep 1977). 

The survey covers the following topics:- Introduction and 
history of tokamak research; review of tokamak apparatus, existing 
and planned; remarks on measurement techniques and their limita- 
tions; main results in terms of electron and ion temperatures, plasma 
density, containment times, etc. Empirical scaling; range of operat- 
ing densities; impurities, origin, behaviour and control (including 
divertors); data on fluctuations and instabilities in tokamak plasmas; 
data on disruptive instabilities; experiments on shaped cross-sections; 
present experimental evidence on 8 limits; auxiliary heating; experi- 
mental and theoretical problems for the future. 


PLASMA RESEARCH 


31831 Effects of applied dc radial electric fields on particle 
transport in a bumpy torus plasma. Roth, J.R. (Lewis Res Cent, 
Cleveland, Ohio). JEEE Trans. Plasma Sci.; PS-6: No. 2, 158-165(Jun 
1978). 

The toroidal ring of plasma contained in the NASA Lewis 
Bumpy Torus may be biased to positive or negative potentials 
approaching 50 kilovolts by applying dc voltage to twelve or fewer 
midplane electrode rings. The electric fields, which are responsible 
for raising the ions to high energies by ExB/B$sup 2$ drift, then 
point radially outward or inward. The profiles of plasma number 
density are observed to be flat or triangular across the plasma 
diameter. The absence of a second derivative in the density profile, 
combined with the flat electron temperature profiles which are 
observed, implies that the radial transport processes are not diffu- 
sional in nature and are dominated by the strong radial electric fields 
which are applied to the plasma. Evidence from a paired comparison 
test shows that the plasma number density and confinement time can 
increase more than an order of magnitude if the electric field acting 
along the minor radius of the toroidal plasma points inward, relative 
to the values observed when the electric field points radially out- 
ward. Some characteristic data taken under nonoptimized conditions 
yielded the highest plasma number density (2.7*10$sup 11$/cc on 
axis) and the longest particle containment times (1.9 milliseconds) 
observed so far in this experiment. 22 refs. 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 31605, 31930, 31932 


31832 (ORNL/TM—6616) Major plasma disruptions in TNS. 
Onega, R.J.; Becraft, W.R.; Bettis, E.S. (Oak Ridge National Lab., 
TN (USA)). Feb 1979. Contract W-7405-ENG-26. 60p. Dep. NTIS, 
PC A04/MF AOl. 

Evaluation of the instrumentation and control of a power 
producing tokamak fusion reactor such as The Next Step (TNS) 
requires an assessment of the consequences of a major plasma 
disruption during reactor operation. The most important conse- 
quence of a disruption will be damage to the first wall from thermal 
and magnetic stress. Severe temperature gradients will cause thermal 
stress, placing a limit on the number of disruptions that can occur 
before the integrity of the wall is lost, and eddy currents induced in 
the wall will interact with the magnetic energy of the plasma and the 
—B/sub T/ field to create mechanical forces. Consequences to the 
ohmic heating (OH) coils, their power supplies, and other coils must 
also be taken into account. 


31833 Nonequilibrium heating of an electron gas by laser radi- 
ation. Zinov’ev, A.V.; Lugovskoi, V.B. (Institute of Electronics, 
Academy of Sciences of the Uzbek SSR, Tashkent). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 23: No. 8, 900-901(Aug 1978). 

The heating of an electron gas by an intense laser beam is 
analyzed by kinetic theory. The asymptotic expression for the elec- 
tron energy distribution in the simplest case yields a qualitative 
a of the basic features of observed “hot” electron spectra 

L. Knecht, at Phys. Lett. 6, 99 (1965); U. A. Arifov, V. B. 
phen and V. A. Makarenko, Abstracts of Reports, Sixteenth 
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All-Union Conference on Emission Electronics [in Russian], Vol. 
III, Makhachkala (1976), p. 91; U. A. Arifov, V. V. Kazanskii, V. B. 
Lugovskoi, and V. A. Makarenko, Zh. Tekh. Fiz. 46, 417 (1976) 
[Sov. Phys. Tech. Phys. 21, (1976) }. 


31834 Generation of a radial electric field in a rotating plasma. 
Bekhtenev, A.A.; Volosov, V.I. (Institute of Nuclear Physics, Siberi- 
an Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 23: No. 8, 938-941(Aug 1978). 

The generation of a radial electric field is studied in a rotating 
plasma which fills an open magnetic confinement system (a plasma 
with crossed E and H fields). Coulomb processes, ionization, charge 
exchange, and the longitudinal ion motion are all taken into account. 
The effect of the radial electric field on plasma stability is studied. 


31835 Ignition of a pulsed ©-pinch in a single-turn solenoid. 
Belyaev, G.I.; Dashuk, P.N.; Chistov, E.K. (M. I. Kalinin Leningrad 
Polytechnical Institute). Sov. Phys. - Tech. Phys. (Engl. Transi.); 23: 
No. 8, 949-953(Aug 1978). 

The ignition of a ©-pinch discharge in a single-turn solenoid 
is studied in inert and electronegative gases with p= 1—1000 torr. A 
method is developed for calculating the radial and tangential electric 
fields in the solenoid. The finite dimensions of the gap and the 
difference between the dielectric constant of the chamber material 
and the filler gas are taken into account. The electrostatic compo- 
nent of the field is an order of magnitude higher than the induced 
component in the discharge region. The dielectric constant of the 
chamber and the thickness of the chamber all affect the electrostatic 
field in this region. Theoretical and experimental support is given for 
a mechanism for the ignition of the ©-pinch. In this mechanism, the 
discharge starts near the gap of the single-turn solenoid, where the 
field is strongest; the discharge then spreads in both directions away 
from the gap along the inner wall of the chamber as an electrodeless 
grazing discharge. 


31836 3-dimensional computer simulation of plasma confinement 
in a resonant rf cavity aided by a magnetic mirror: single particle 
trajectories. O'Doherty, R.J.; Probert, P.H.; Shohet, J.L. (Univ of 
Wis, Madison). JEEE Trans. Plasma Sci.; PS-6: No. 2, 172-179(Jun 
1978). 

The 3-dimensional trajectories of a single, charged particle 
within the fields of a resonant microwave cavity and a dc magnetic 
mirror were computed. The rf fields were due to the TMo1: mode of 
a cylindrical cavity which produces a closed, 3-dimensional axisym- 
metric containment region in the center of the cavity. The mirror 
field was produced by current carrying rings at the ends of the 
cylinder. The combined fields were able to contain particles which 
would escape the rf containment well alone. Similarly, the loss cone 
angles at the ends of the mirror were decreased. 10 refs. 


31837 Equilibrium state of a rotating plasma in a mirror system. 
Bocharov, V.N.; Konstantinov, S.G.; Kudryavtsev, A.M.; Myskin, 
O.K.; Panasyuk, V.M.; Sorokin, A.F.; Tsel’nik, F.A. (Institute of 
Nuclear Physics, Siberian Branch, Academy of Sciences of the 


USSR). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 3, 271-273(May 
1978). 

Under certain conditions in a discharge in crossed electric and 
magnetic fields, a plasma with a density n~10'* cm™* goes into 
rotation at a velocity v~5 x 10’ cm/sec for several milliseconds. 
The discharge current is governed by the mechanism for charge 
exchange of plasma ions in the gas. 


31838 Neoclassical transport in ambipolar confinement systems. 
Ryutov, D.D.; Stupakov, G.V. (Institute of Nuclear Physics, Siberi- 
an Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. J. 
Plasma Phys. (Engl. Transl.); 4: No. 3, 278-289(May 1978). 

The transverse loss in an ambipolar confinement system can 
be much higher than the classical loss because the magnetic field is 
not axisymmetric. A theory is derived for the transport processes in 
an ambipolar confinement system for the case in which the azimuthal 
angle over which an ion drifts during the transit time through the 
system is small in comparison with unity. 


31839 Classical transport in electrostatically plugged magnetic 
confinement systems. Pastukhov, V.P. (I. V. Kurchatov Institute of 
Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 4: 
No. 3, 311-316(May 1978). 

A system of equations is derived for the classical transport 
processes in the boundary layer of the plasma in an electrostatically 
plugged magnetic confinement system. The particle and energy 
fluxes escaping from the plasma across the magnetic field are calcu- 
lated. The ion temperature cannot exceed a certain critical value (T/ 
sub i/< or =1.34T/sub e/). As this value is approached, the 
electron flux diverges logarithmically. A substantial fraction of the 
energy evolved in the transition layer enters the plasma and causes 
intense electron heating. In addition, it is shown that the efficiency 
of the natural ion-heating mechanisms is low, and auxiliary heating 
methods are required. 
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31840 Shaping of the current profile in a tokamak by means of a 
magnetic limiter. Abramov, V.A.; Vikhrev, V.V.; Pogutse, O.P. (I. 
V. Kurchatov Institute of Atomic Energy, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 4: No. 3, 353- 356(May 1978). 

A study is made of the shaping of the current profile in a 
tokamak by means of the magnetic fields formed by currents flowing 
in external conductors. The cases of four and six rods are studied. 
The change in the thermal conductivity due to the heat conduction 
along the magnetic lines of force is taken into account. It is shown 
that a magnetic limiter makes it possible to produce a current profile 
without a skin effect. 


31841 Device and method for electron beam heating of a high 
density plasma. Thode, L.E. (to Dept. of Energy). US Patent Appli- 
cation 882,024. 28 Feb 1978. 21p. 

A device and method for relativistic electron beam heating of 
a high density plasma in a small localized region are described. A 
relativistic electron beam generator produces a high voltage electron 
beam which propagates along a vacuum drift tube and is modulated 
to initiate electron bunching within the beam. The beam is then 
directed through a low density gas chamber which provides isola- 
tion between the vacuum modulator and the relativistic electron 
beam target. The relativistic beam is then applied to a high density 
target plasma which typically comprises DT, DD, hyd rogen boron 
or similar thermonuclear gas at a density of 107 to 10° electrons per 
cubic centimeter. The target plasma is ionized prior to application of 
the electron beam by means of a laser or other preionization source. 


31842 CO, laser heating phenomena in a fast solenoid plasma. 
Hoida, H.W. Seattle, WA; Univ. of Washington (1978). 175p. Uni- 
versity Microfilms Order No. 78-24,462. 

Thesis (Ph. D.). 

The fast solenoid at the University of Washington was de- 
signed and constructed to study the interaction of a high intenaity 
CO. laser beam with a magnetically compressed atc arm 
pinch” plasma of high density (n/sub e/ = 5 x 10" e~/cm’). The 
propagation of the beam in the plasma and its effects were studied. 
For conditions leading to good propagation and uniform axial heat- 
ing, temperatures of greater than 60 eV (7 x 10° °K) were produced 
on axis by the intense radiation. The peak temperature achievable is 
limited by the short length of our device (22.5 cm) and the conse- 
quent end losses. The line integrated radial density profiles were 
measured by double pulse holographic interferometry, and the aver- 
age temperatures inferred from balanced diamagnetic loop signals. 
The quantitative measurements were supplemented by radial streak 
photography which records the luminosity of the plasma as a func- 
tion of time. It was determined that a total (charged and neutral) 
particle minimum on axis is necessary for efficient propagation. For 
this device, there are three modes of efficient propagation (up to 80 
% absorption of laser energy) and two modes that result in ineffi- 
cient coupling of laser energy into the plasma. The creation of a high 
B plasma from a low 8B plasma is possible for efficient coupling 
modes of propagation. Laser heating front velocities of 2 x 10° cm/ 
sec were measured for one mode of propagation. 


31843 Experimental study of non-linear electromagnetic wave 
dissipation in a heterogenous plasma with rare collisions. Batanov, 
G.M.; Silin, V.A. Tr. Fiz. Inst., Akad. Nauk SSSR; 92: 3-34(1977). (In 
Russian). 

An examination is made of means of transferring electromag- 
netic wave energy to plasma electrons by the excitation of various 
types of parametric instabilities. Data are presented on the experi- 
mental study of uhf wave reflection and flow in a layer of collision- 
less plasma. The emergence of a t — 1+s type instability can be 
hypothesized by measurements of fast electron energy, recordings of 
combination frequencies, and the modulation of plasma density. The 
energy density in the plasma was shown to be non-stationary with 
respect to time. This is manifested in the form of an almost periodic 
modulation of fast electron flow that is present during the entire 
period of the uhf waves’ action upon the layer. 79 references, 22 
figures, 1 table. 


31844 Collisionless absorption of electromagnetic waves in a 
plasma and ''slow’’ non-linear phenomena. Barinov, V.I.; Gekker, I.R.; 
Ivanov, V.A.; Karfidov, D.M. Tr. Fiz. Inst., Akad. Nauk SSSR; 92: 
35-69(1977). (In Russian). 

An experimental study was made of the interaction between 
impulse uhf irradiation of the 10-cm range and a collisionless plasma 
flow in a waveguide at initial conditions which are both favorable 
and unfavorable to plasma wave resonance. The absorption coeffi- 
cient values were found to change little in the one case. The 
absorption was found to take place practically instantaneously (t < 
0.01 msec) and is accompanied by rapid plasma disintegration and 
the generation of accelerated electrons. In another range, abnormal- 
ly strong absorption occurs with a time lag (ts = 1/3 msec) that is 
associated with the deformation time of the plasma’s forward front 
when the wave pressure exceeds plasma pressure. 40 references, 35 
figures, 1 table. 
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PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 31903 


31845 (CONF-781130—4) Residual gas analysis in ISX-A. Simp- 
kins, J.E.; Colchin, R.J.; Overbey, D.R. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 16p. Dep. NTIS, PC 
A02/MF AOl1. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

A computer-controlled mass analyzer was utilized to observe 
the residual gases in the ISX-A tokamak. This residual gas analysis 
(RGA) system enabled time resolved measurements of preselected 
m/e peak heights to be made during and after tokamak discharges. 
Routine mass scans were also made and displayed in the form of 
semilogarithmic plots of partial pressure (torr) versus m/e. Wall 
conditioning of the stainless steel torus consisted of hydrogen dis- 
charge cleaning and titanium gettering, which ultimately produced 
gage pressures on the order of 10~* and 10~® torr, respectively. The 
dominant plasma impurities, carbon and oxygen, were observed by 
the RGA as light hydrocarbons and water vapor. Entrapment of 
deuterium by the walls was investigated by monitoring the residual 
D, content after the working gas was changed to Hoe. The effective 
nuclear charge (Z/sub eff/) was found to be proportional to the 
residual contaminants measured by the RGA immediately following 
a discharge. 


31846 (COO—4020-8) Doubled Nd-glass laser system for inco- 
herent Thomson scattering from low density plasmas. Jacoby, B.A.; 
York, T.M.; Mollo, R.A. (Pennsylvania State Univ., University Park 
(USA)). Feb 1979. Contract EY-76-S-02-4020. 12p. Dep. NTIS, PC 
A02/MF AOl1. 

Conventional Thomson scattering using a ruby laser evi- 
dences difficulty in scattered signal detection as electron densities 
drop below 10'* cm~*. Studies o plasmas of interest, such as 6-pinch 
endloss flow, can require density resolution in that range. Use of a 
Nd-Glass Laser as a source and frequency doubling the output can 
result in increases in the incident energy and quantum efficiency of 
the detectors such that gains in scattered signal of greater than an 
order of magnitude over a conventional ruby laser system can be 
achieved. Due to the ~ 25A bandwidth of the Nd-Glass Laser line, 
however, the electron temperature information in the incoherent 
scattered signal must be extracted from a Voight profile, not from 
the usual Gaussian profile as when a ruby laser is used. 


31847 (GA-A—15100(Vol.3)) GA TNS Project. Volume III. 
Diagnostics, instrumentation, and control. Status report for FY-78, 
October 1, 1977—September 30, 1978. (General Atomic Co., San 
Diego, CA (USA)). Oct 1978. Contract EY-76-C-03-0167-038. 125p. 
Dep. NTIS, PC A06/MF AO1. 

This volume is devoted to a discussion of the general func- 
tional requirements and design criteria established to date for the 
Power Generating Fusion Reactor (PGFR) plasma diagnostic 
system and the overall facility instrumentation and control system. 
Special attention is given to the requirements imposed by the long 
pulse, D-T burning nature of the device. 


31848 (ORNL/TM—6785) Optical diagnostics using a barium 
ion beam for spatial resolution of plasma parameters. Cobble, J.A.; 
Glowienka, J.C. (Oak Ridge National Lab., TN (USA)). Mar 1979. 
Contract W-7405-ENG-26. 24p. Dep. NTIS, PC A02/MF AOl. 

Plasma electron excitation of the 6s*S/sub 1/2/ - 6p?P reso- 
nance transitions for the singly charged barium ion is proposed as an 
optical diagnostic for plasmas of thermonuclear interest. Spatial 
information arises from the intersection of a barium ion beam and the 
viewing optics. Measurement of relative intensity during a scan of 
beam and/or optics provides information for electron density and 
temperature profiles. Zeeman splitting of the emission lines allows 
local magnetic field and beta determination. Plasma and beam condi- 
tions for which such a tool is useful are given. 


31849 (PPPL—1478) Charge exchange analyzer for mass re- 
solved ion temperature measurements on PLT. Davis, S.L.; Medley, 
S.S.; Brusati, M. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
Jan 1979. Contract EY-76-C-02-3073. 44p. Dep. NTIS, PC A03/MF 
AOl. 

A five channel, mass resolved, radially scanning charge ex- 
change diagnostic system was calibrated over an energy range of 
0.75 = E = 40 keV and installed recently on PLT. The system 
provides either passive measurements with facility to correct for 
neutral density profile effects or active charge exchange diagnostics 
using a vertically aimed Berkeley ion source which is normally 
operated at 15 keV, 5 A. This report describes the analyzer and 
presents typical measurements obtained during high power neutral 
beam injection heating. 


31850 (PPPL—1493) Monte Carlo simulation of ion trajectories 
in the modified PDX thermal charge exchange analyzer. Kaita, R.; 
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Davis, S.L.; Medley, S.S. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Dec 1978. Contract EY-76-C-02-3073. 20p. Dep. 
NTIS, PC A02/MF AO1. 

An improved design for the present PDX thermal charge 
exchange analyzer (MACE) has been proposed by one of the au- 
thors, in which the five cylindrical electrostatic plates for mass 
separation are replaced by a single flat, electrostatic deflection plate. 
An existihg Monte Carlo code that simulated the passage of ions 
through the MACE analyzer was modified to examu..> the feasibility 
of this change. The resulting calculations were used to optimize 
detector positions and collimation requirements. The first analyzer to 
be placed on PDX will be of the old design, similar to the present 
PLT analyzer. However, if the design reported here is successful on 
the test stand, the future PDX analyzers will all be of the new, single 
electrostatic plate variety. A further advantage will be the ability to 
install as many as ten detectors instead of the current five, thus 
providing twice as many energy channels for each shot. Also, both 
mass species (H, D) can be measured concurrently, if desired. 


31851 (PPPL—1532) Fast-scanning heterodyne receiver for mea- 
surement of the electron cyclotron emission from high-temperature 
plasmas. Efthimion, P.C.; Arunasalam, V.; Bitzer, R.; Campbell, L.; 
Hosea, J.C. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Mar 
1979. Contract EY-76-C-02-3073. 15p. Dep. NTIS, PC A02/MF 
AOl. 


A fast-scanning heterodyne receiver was developed that 
measures the fundamental cyclotron emission from the PLT plasma 
and thus ascertains the time evolution of the electron temperature 
profile. The receiver scans 60 to 90 GHz every 10 milliseconds and 
is interfaced to a computer for completely automated calibrated 
temperature measurements. 


31852 (UCRL-Trans—1 1443) X-ray spectroscopy in laser-gener- 
ated plasmas. Louis-Jacquet, M.; Couturaud, J.C.; Bocher, J.L.; 
Martineau, J.; Meyer, B.; Rabeau, M. (CEA Centre d'Etudes de 
Limeil, 94 - Villeneuve-Saint-Georges (France)). Dec 1978. Translat- 
ed from Congress of the French Physics Society; Poitiers, France, 
June 27—July 1, 1977. (CONF-7706134—4). 21p. Dep. NTIS, PC 
A02/MF AOl. 

From Congress of the French Physical Society; Poitiers, 
France (27 Jun 1977). 

Laser—aluminum target interaction experiments have been 
performed for various laser pulse durations (80 ps to 30 ns) in the 
flux range 10’? to 10'* W/cm? In each case, a study of the spectrum 
lines produced by H-like and He-like ions have been made. Using a 
stationary coronal model, the validity of which is examined, we 
deduce the electron temperature and ion density. The x-ray conver- 
sion factor is also determined. 


31853 Electrostatic probe in a magnetic field. Rozhanskii, V.A.; 
Tsendin, L.D. (M. I. Kalinin Leningrad Polytechnical Institute). Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 23: No. 8, 932-936(Aug 1978). 

The voltage-current characteristic of an electrostatic probe in 
a magnetic field is studied in the diffusion mode. Saturation electron 
and ion currents can be drawn simultaneously over a substantial 
range of probe potentials. The probe characteristic is then quite 
complicated, and the most important plasma properties (the density, 
the electron and ion temperatures, and the space potential) can then 
be determined by several independent methods. 


31854 2-mm wave digital interferometer for tokamak discharges 
in the upgraded diva. Nagashima, A.; Funahashi, A.; Kawakami, T.; 
Shoji, T.; Takahashi, K. (Jpn At Energy Res Inst, Ibaraki). Jpn. J. 
Appl. Phys.; 17: No. 7, 1263-1270(Jul 1978). 

A 2-mm wave digital interferometer without source frequen- 
cy modulation was fabricated to measure the central electron density 
of tokamak discharges in an upgraded DIVA device. Two methods 
of processing the interferometric fringe signals were presented: one 
by using an up/down counter and the other by a computer to obtain 
direct graphic displays of the complicated time-evolutions of the 
average electron density. These methods were successfully put into 
operation with sufficient resolutions of a one-half fringe by the 
counter and a 1/40 fringe by the computer, and the utility of the 
digital interferometer was fairly evident in practical measurements. 
The central average density was found to reach 4.2*10$sup 13$ 
cm$sup -3$ in the upgraded DIVA plasmas by using the present 
digital interferometer. 7 refs. 


31855 Ultrafast diagnostics of shock waves in laser beams. Erok- 
hin, A.A.; Zakharenkov, Y.A.; Zorev, N.N.; Sklizkov, G.V.; Shi- 
kanov, A.S. (P. N. Lebedev Physics Institute, Academy of Sciences 
of the USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 3, 
362-369(May 1978). 

Certain features of optical methods for studying strong, ioniz- 
ing shock waves are discussed. A comparative study is reported of 
the methods of multiple-frame high-speed interferometry, shadow- 
graph photography, and Schlieren photography for diagnostics of 
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the shock waves which are formed in the spherical irradiation of a 
target by the high-power nine-channel Kal’mar laser system. 


31856 Interferometer for the measurement of plasma density. 
Jacobson, A.R. (to Dept. of Energy). US Patent Application 
886,377. 14 Mar 1978. 6p. 

An interferometer which combines the advantages of a coup- 
led cavity interferometer, requiring alignment of only one light 
beam, and a quadrature interferometer which has the ability to track 
multi-fringe phase excursions unambiguously is described. The 
device utilizes a Bragg cell for generating a signal which is electroni- 
cally analyzed to unambiguously determine phase modulation which 
is proportional to the path integral of the plasma density. 


31857 Spectrometer employing optical fiber time delays for fre- 
quency resolution. Schuss, J.J.; Johnson, L.C. (to Dept. of Energy). 
US Patent Application 868,952. 12 Jan 1978. 18p. 

This invention provides different length glass fibers for pro- 
viding a broad range of optical time delays for short incident 
chromatic light pulses for the selective spatial and frequency analysis 
of the light with a single light detector. To this end, the frequencies 
of the incident light are orientated and matched with the different 
length fibers by dispersing the separate frequencies in space accord- 
ing to the respective fiber locations and lengths at the input terminal 
of the glass fibers. This makes the different length fibers useful in the 
field of plasma physics. To this end the short light pulses can be 
scattered by a plasma and then passed through the fibers for analyz- 
ing and diagnosing the plasma, while it varies rapidly with time. 


31858 (CTO—1330) Measurement of instabilities in a hot dense 
plasma by millimetre wave scattering techniques. Koechlin, F-.; 
Glaude, V.; How, J. (UKAEA, Abingdon. Culham Lab.). Feb 1977. 
Translated from National conference on plasma physics, Paris, 1976, 
paper. (CONF-761232—12). 20p. British Library Lending Div., 
Yorkshire, Eng. 

From National congress on plasma physics; Paris, France (6 
Dec 1976). 

The use of electromagnetic wave scattering techniques for 
measuring the spectra of plasma turbulence is discussed. The experi- 
mental constraints that must be satisfied for such a measurement in a 
given plasma are examined. Finally, an experiment is presented in 
which the scattering of 2mm microwaves (f ~ 136 GHz) is used to 
investigate the universal drift instability (f ~ 300 kHz) in the 
Tokamak T.F.R. 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 31604 


31859 (KIYI—77-4) Trajectorises of near-axial particles in a 
tokamak. Yavorskii, V.A. (AN Ukrainskoj SSR, Kiev. Inst. Yader- 
nykh Issledovanij). 1977. 9p. (In Russina). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

The drift trajectories of particles, traversing the central 
plasma regions in tokamak have been studied. Analysis of these 
particle trajectories is applied to obtain the confinement criterion of 
high-energy products of thermonuclear reactions (a-particles) in 
tokamak. 


31860 (ORNL—5501) Bibliography of atomic and molecular ex- 
citation in heavy particle collisions, 1950—1975. Hawthorne, S.W.; 
Thomas, E.W.; Barnett, C.F.; Crandall, D.H.; Gilbody, H.B.; Kirk- 
patrick, M.I.; McDaniel, E.W.; Phaneuf, R.A. (eds.). (Oak Ridge 
National Lab., TN (USA)). Feb 1979. Contract W-7405-ENG-26. 
172p. Dep. NTIS, PC A08/MF AOl1. 

This annotated bibliography lists published work on atomic 
and molecular excitation in heavy particle collisions for the period 
1950 to 1975. Sources include scientific journals, abstract compila- 
tions, conference proceedings, books, and reports. The bibliography 
is arranged alphabetically by author. Each entry indicates whether 
the work was experimental or theoretical, what energy range was 
covered, and what reactants were investigated. Following the biblio- 
graphical listing are indexes of reactions and authors. 


31861 (ORNL—5502) Bibliography of electron transfer in heavy 
particle collisions, 1950—1975, Hawthorne, S.W.; Barnett, C.F.; 
Crandall, D.H.; Gilbody, H.B.; Kirkpatrick, M.I.; McDaniel, E.; 
Phaneuf, R.A.; Thomas, E.W. (eds.). (Oak Ridge National Lab., TN 
(USA)). Feb 1979. Contract W-7405-ENG-26. 153p. Dep. NTIS, PC 
A08/MF AOl1. 

This annotated bibliography lists published work on electron 
transfer in heavy particle collisions for the period 1950 to 1975. 
Sources include scientific journals, abstract compilations, conference 
proceedings, books, and reports. The bibliography is arranged alpha- 
betically by author. Each entry indicates whether the work was 
experimental or theoretical, what energy range was covered, and 
what reactants were investigated. Following the bibliographical 
listing are indexes of reactants and authors. 
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31862 (ORNL—S5503) Bibliography of ionization and stripping in 
heavy particle collisions, 1950—1975. Hawthorne, S.W.; McDaniel, 
E.W.; Barnett, C.F.; Crandall, D.H.; Gilbody, H.B.; Kirkpatrick, 
M.1L; Phaneuf, R.A.; Thomas, E.W. (eds.). (Oak Ridge National 
Lab., TN (USA)). Feb 1979. Contract W-7405-ENG-26. 142p. Dep. 
NTIS, PC A07/MF AO1. 

This annotated bibliography lists published work on ioniza- 
tion and stripping in heavy particle collisions for the period 1950 to 
1975. Sources include scientific journals, abstract compilations, con- 
ference proceedings, books, and reports. The es ae we | is ar- 
ranged alphabetically by author. Each entry indicates whether the 
work was experimental or theoretical, what energy range was cov- 
ered, and what reactants were investigated. Following the biblio- 
graphical listing are indexes of reactants and authors. 


31863 (TRITA-PFU—78-01) Fusion research at the Royal Insti- 
tute of Technology in Stockholm 1978. Lehnert, B. (Kungliga Tek- 
niska Hoegskolan, Stockholm (Sweden). Institutionen foer Plasmafy- 
sik med Fusionsforskning). Jan 1978. 23p. Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

Summaries are given on the research activities in plasma 
physics and controlled fusion during 1977, and on the plans for 
research in 1978. The research programme includes investigations on 
plasma-neutral gas interaction and stability, magnetic confinement 
being mainly produced by poloidal fields, plasma heating, and reac- 
tor technology. 


31864 Secondary-emission uhf discharge at large electron transit 
angles. Grishin, L.V.; Dorofeyuk, A.A.;  Kossyi, IA.; 
Luk'yanchikov, G.S.; Savchenko, M.M. Tr. Fiz. Inst., Akad. Nauk 
SSSR; 92: 82-131(1977). (In Russian). 

An analysis is made of the conditions under which secondary- 
emission uhf-discharge appears in systems with large inter-wall dis- 
tances (volume resonators, waveguides, etc.,) and in free space. The 
inapplicability of the traditional theory of resonance charge to such 
cases is demonstrated, and a new approach is suggested for determin- 
ing the discharge points. The study accounts for the contribution to 
the current that is made by the discharge of elec*rons emitted in all 
phases of the field. The theoretical computations are compared with 
the experimental results. 21 references, 42 figures, 1 table. 


31865 osnovy fiziki plazma. (Principles of plasma physics). 
Golant, V.E.; Zhilinskii, A.P.; Sakharov, I.E. Moscow, USSR; Ato- 
mizdat (1977). 384p. (In Russian). 

A presentation is made of the principles of modern plasma 
physics. Included in this broad discussion are weak and strong- 
ionizing plasma, and plasma in the absence of a magnetic field and a 
plasma under its influence. Along with a detailed quantitative analy- 
sis of the processes determining plasma behavior, a qualitative dis- 
cussion is made of the physical picture of these processes. The book 
is intended for undergraduate and graduate students, engineers and 
scientists interested in plasma physics and its applications. 123 refer- 
ences, 101 figures, 4 tables. 


PLASMA KINETICS - EXPERIMENTAL 


31866 Ion acceleration by plasma waves excited by a gradually 
accelerated electron beam. Balmashnov, A.A.; Golovanivskii, K.S.; 
Punitkhavelu, A.M. (Patrice Lumumba University of International 
Friendship). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 3 
343(May 1978). 

A study is made of the possibility of exciting a plasma wave 
having a controllable phase velocity and which is capable of trap- 
ping a substantial number of plasma ions and accelerating them. The 
principle underlying the method can be summarized as follows: A 
group of transverse-hot electrons is produced in the plasma by an 
external rf pump at the parametric electron cyclotron resonance, and 
these electrons are gradually accelerated by a longitudinal magnetic 
field. They form an electron beam with an increasing phase velocity 
in the plasma. This beam excites a plasma wave which tra 
substantial fraction of the plasma ions in the initial stage of acce' ath 
tion, since the wave phase velocity in this stage is low. After this 
initial stage, this wave accelerates the trapped ions. Experiments are 
carried out in an argon plasma with n=4 x 10°cm~*. The pumping is 
carried out at the TEo1: cylindrical standing mode with a frequency 
of 2375 MHz, which corresponds to the parametric electron cyclo- 
tron resonance at the fundamental mode w=2w/sub c/e. It is shown 
that a gradually accelerated electron beam with a current of 1.5 mA 
excites a drift wave with a longitudinal velocity up to 1 x 107 cm/ 
sec. This wave produces an ion beam with an ion energy of 1 keV 
and a current of 0.23 mA in the plasma. 


31867 Electron injection into dense hydrogen, deuterium, and 
neon. Johnson, W.D. Newark, DE; Univ. of Delaware (1978). 159p. 
University Microfilms Order No. 78-18,572. 

Thesis (Ph. D.). 

We have injected electrons, of a known energy distribution, 
into dense hydrogen, deuterium, and neon, in both the liquid and gas 
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phases. The density of the fluids was varied from 1 x 10’® cm~* to 
greater than 2 x 10%" cm™*. The transmitted current, for hydrogen 
and deuterium, as a function of the applied field was analyzed in 
terms of a diffusion model due to Smejtek et al., revised by Broomall 
et al. The transmitted current in neon could not be explained by any 
of the available models. By injecting electrons from a planar gold 
surface into dense hydrogen and deuterium, we have been able to 
determine experimentally, for the first time, the surface barrier. The 
density dependence of the barriers agrees well with a Wigner—Seitz 
calculation for molecular densities greater than 1 x 10%? cm~*. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 31850 


31868 (COO—2218-124) Monte Carlo Method for calculating 
fusion product behavior in field-reversed mirrors. Driemeyer, D.; 
Miley, G.; Condit, W. (Illinois Univ., Urbana (USA). Fusion Studies 
Lab.). 23 Apr 1979. Contract EY-76-S-02-2218. 6p. Dep. NTIS, PC 
A02/MF AOl1. 

A unique model of fusion product (fp) slowing down and 
thermalization in field-reversed mirror (FRM) plasmas has been 
developed. It couples the Hill’s spherical vortex representation of a 
field-reversed equilibrium with a monte carlo treatment of coulomb 
scattering, and thus provides a complete picture of fps from birth 
through their thermal diffusion. The incorporation of drag and 
scattering effects allows the code to address both the energy deposi- 
tion and the ash buildup question. Results of several test cases are 
presented along with selected results from FRM studies. 


31869 Tokamak boundary layer diffusion and the effects of very 
thin electrostatic sheaths. Anderson, L.M. New Haven, CT; Yale 
Univ. (1977). 106p. University Microfilms Order No. 78-18,071. 

Thesis (Ph. D.). 

A boundary layer diffusion equation describing a steady state 
balance between flow along guiding center orbits to absorbing walls 
and diffusion from nonintersecting to intersecting orbits is derived 
for an axisymmetric Tokamak of arbitrary minor cross section. A 
phase space is introduced wherein each point represents a guiding 
center orbit labeled by the approximate constants of the motion, i.e., 
the energy, magnetic moment and canonical angular momentum. 
When the effective collision frequency is much less than the transit 
frequency on representative orbits near the wall, there is a phase 
space boundary layer adjacent to the separatrix between intersecting 
and nonintersecting orbits in which the reduced collision operator 
describes diffusion across the separatrix onto intersecting orbits. 


31870 (ITF—77-60-R) Spontaneuous radiation spectra of the 
non-isothermal electron-ion plasma layer. Zagorodnii, A.G. (AN Uk- 
rainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki). 1977. 40p. (In 
Russian). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

Energetic characteristics of spontaneous radiation of the non- 
equilibrium partially ionized plasma layer are calculated to a pair 
correlation approximation. It is shown that anomalous growth of the 
radiation effective temperature can take place due to the critical 
fluctuations in the layer of electron-ion plasma with electron drift 
motion. The influence of thermal effects on the spectral distribution 
of radiation intensity is investigated numerically in a non-isothermal 
two-component plasma. 


31871 (PPPL—1498) Plasma diffusion due to magnetic field 
fluctuations. Okuda, H.; Lee, W.W.; Lin, A.T. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Jan 1979. Contract EY-76-C-02-3073. 
37p. Dep. NTIS, PC A03/MF AO1. 

Plasma diffusion due to magnetic field fluctuations has been 
studied in two dimensions for a plasma near thermal equilibrium and 
when the fluctuations are suprathermal. It is found that near thermal 
equilibrium electron diffusion varies as B~* when the collisionless 
skin depth is greater than the thermal electron gyroradius and is 
generally smaller than the diffusion due to collisions or electrostatic 
fluctuations for a low-B plasma. When the suprathermal magnetic 
fluctuation exists because of macroscopic plasma currents, electron 
diffusion is enhanced due to the coalescence of current filaments and 
magnetic islands. Magnetic field energy is found to condense to the 
longest wavelength available in the system and stays there longer 
than the electron diffusion time scale. 


31872 (PPPL—1518) Stochastic acceleration by hydromagnetic 
turbulence. Kulsrud, R.M. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Mar 1979. Contract EY-76-C-02-3073. 20p. Dep. 
NTIS, PC A02/MF AO1. 

A general theory for particle acceleration by weak hydro- 
magnetic turbulence with a given spectrum of waves is described. 
Various limiting cases, corresponding to Fermi acceleration and 
magnetic pumping, are discussed and two numerical examples illus- 
trating them are given. An attempt is made to show that the 
expression for the rate of Fermi acceleration is valid for finite 
amplitudes. 
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31873 (PPPL—1527) Guiding center drift equations. Boozer, 
A.H. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Mar 1979. 
Contract EY-76-C-02-3073. 19p. Dep. NTIS, PC A02/MF AOI. 

The quations for particle guiding center drift orbits are given 
in a new magnetic coordinate system. This form of the equations not 
only separates the fast motion along the lines from the slow motion 
across, but also requires less information about the magnetic field 
than many other formulations of the problem. 


31874 Stability of the motion of a charged particle in a magnetic 
confinement system. Chirikov, B.V. (Institute of Nuclear Physics, 
Siberian Branch, Academy of Sciences of the USSR, Novosibirsk). 
Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 3, 289-300(May 1978). 

Recent work on the stability of the motion of a single charged 
particle in an axisymmetric mirror system is reviewed. A semiempiri- 
cal condition for the overlap of nonlinear resonances leads to a 
reasonably accurate estimate of the boundary for the stochastic 
instability and for the rate of the diffusive change in the magnetic 
moment of the particle in the instability region. These estimates are 
compared with numerical calculations of the trajectories of charged 
particles in magnetic confinement systems. 


31875 Convective cells and anomalous plasma diffusion. Sagdeev, 
R.Z.; Shapiro, V.D.; Shevchenko, V.I. (Institute of Cosmic Studies, 
Academy of Sciences of the USSR). Sov. J. Plasma Phys. (Engl. 
Transl.); 4: No. 3, 306-310(May 1978). 

A nonlinear mechanism for the excitation of convective 
motion by short (k/sub perpendicular/rho/sub i/~ 1) drift waves is 
analyzed. A system of equations describing the interaction of the 
drift waves and the convective cells is derived. A solution is found 
for the problem of the generation of a convection mode in the decay 
of a monochromatic drift wave. A qualitative analysis is made of the 
process by which the convective cells are produced by drift turbu- 
lence and of the effect of the cells on the anomalous plasma diffu- 
sion. 


31876 Effect of boundary conditions on the diffusion of a weakly 
ionized plasma in a magnetic field. Zhilinskii, A.P.; Rozhanskii, V.A.; 
Tsendin, L.D. (M. I. Kalinin Leningrad Polytechnical Institute). Sov. 
J. Plasma Phys. (Engl. Transl.); 4: No. 3, 317-321(May 1978). 

A solution is found for the problem of the decay of a weakly 
ionized plasma in a device with dielectric and conducting walls in a 
magnetic field. The decay is affected strongly by both the boundary 
conditions (in particular, the relation between the thickness of the 
space-charge sheath at the wall and the mean free path or gyroradius 
of the particles) and the initial density profile. The case in which a 
potential difference Phi/sub c/ is applied between the end and side 
walls is analyzed. The plasma lifetime is found as a function of this 
potential difference: tau (Phi/sub c/). 


31877 Kinetic coefficients of a hydrogen plasma. Itskovich, O.Y.; 
Kondratenko, P.S. (All-Union Scientific-Research Institute of Opti- 
cophysical Measurements). Sov. J. Plasma Phys. (Engl. Transl.); 4: 
No. 3, 322-325(May 1978). 

Interpolation equations are constructed for the electron kinet- 
ic coefficients of a hydrogen plasma with arbitrary deviations from 
the ideal and for arbitrary degrees of degeneracy of the electron 
subsystem, for temperatures high in comparison with the ionization 
potential. The derivation makes use of asymptotic expressions corre- 
sponding to regions in which the deviation from the ideal is slight, 
and it also makes use of numerical calculations of the statistical form 
factor of a single-component classical plasma. 


31878 Fokker—Planck calculations of runaway particle effects in 
plasmas. Berger, R.L. Davis, CA; Univ. of California (1978). 248p. 
University Microfilms Order No. 78-22,630. 

Thesis (Ph. D.). 

A two dimnsional, multi-species Fokker—Planck computer 
code is used to investigte runaway particle phenomena in plasmas to 
which an external electric field is applied. The conservative form of 
the Boltzmann—Fokker—Planck equation with electric field term is 
solved numerically in spherical coordinates by a fully implicit split- 
ting technique. It is shown that an improved numerical treatment at 
the singular boundaries is necessary for an adequate representtion of 
runaway ion distributions in velocity space. Hence, various numeri- 
cal boundary conditions are developed to more accurately represent 
a given physical situation on the computer. Also, the difference 
equations are modified to include a more appropriate weighting of 
the distribution function in the flux terms at the boundaries. An exact 
theory is devloped for the average force on runaway ions whose 
velocity vectors lie along @ = 0 in velocity space. This theory serves 
as a check for the Fokker—Planck code, and the agreement between 
them is good. The theory gives the magnitude of all the stationary 
states, the critical electric fields, and the runaway ion velocities as a 
function of time. The calculations in both the theory and the 
Fokker—Planck code are done in the rest frame of the plasma ions. 
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31879 Imploding to equilibrium of helically symmetric theta 
pinches. Sharky, N.N. New York, NY; Columbia Univ. (1978). 137p. 
University Microfilms Order No. 78-19,430. 

Thesis (Ph. D.). 

The time-dependent, single-fluid, dissipative 
magnetohydrodynamic equations are solved in helical coordinates 
(r,phi), where phi = theta-kz, k = 27/L and L is the periodicity 
length in the z-direction. The two-dimensional numerical calcula- 
tions simulate theta pinches which have and | = 1 helical field added 
to them. Given the applied magnetic fields and the initial state of the 
plasma, we study the time evolution of the system. The plasma is 
found to experience two kinds of oscillations, occurring on different 
time scales. These are the radial compression oscillations, and the 
slower helical oscillations of the plasma column. The plasma motion 
is followed until these oscillations disappear and an equilibrium is 
nearly reached. Hence given the amplitude and the rise time of the 
applied magnetic fields, our calculations allow us to relate the initial 
state of a cold, homogeneous plasma to its final equilibrium state 
where it is heated and compressed. 


31880 Calculation of transport coefficients in an axisymmetric 
plasma. Shumaker, D.E. Davis, CA; Univ. of California (1976). 270p. 
University Microfilms Order No. 77-14,008. 

Thesis (Ph. D.). 

A method of calculating the transport coefficient in an axi- 
symmetric toroidal plasma is presented. This method is useful in 
calculating the transport coefficients in a Tokamak plasma confine- 
ment device. The particle density and temperature are shown to be a 
constant on a magnetic flux surface. Transport equations are given 
for the total particle flux and total energy flux crossing a closed 
toroidal surface. Also transport equations are given for the toroidal 
magnetic flux. This method can be used to perform the calculation of 
transport coefficients in a general magnetic field. The only constraint 
on the magnetic field is that it be axisymmetric, contain nested flux 
surfaces, and no separatrix. 


PLASMA PRODUCTION 


31881 Formation, propagation and structure of laser supported 
detonation waves and their effect on laser-target interactions. Stamm, 
M.R. Lincoln, NE; Univ. of Nebraska (1976). 186p. University 
Microfilms Order No. 77-14,693 

Thesis (Ph. D.). 

A computer model is used to examine in detail the nonequili- 
brium structure and propagation mechanisms of laser supported 
detonation waves, and the heating of a metal target in the presence 
of a plasma. An important feature of this model is that it includes not 
only the one-dimensional hydrodynamic flow of the plasma, but also 
describes its microscopic nonequilibrium behavior within the laser 
field. In order to do this the plasma is treated as a four-component 
gas consisting of ground state atoms, exicted state atoms, singly 
charged ions and electrons, with the electrons and heavy particles 
having separate temperatures. Charges in the number densities of 
these species and in their temperatures are brought about by absorp- 
tion of laser radiation, and elastic, inelastic and superelastic collisions 
between electrons and heavy particles, as well as by electron thermal 
conduction, radiation transport and ambipolar diffusion. This model 
gives laser-induced breakdown times for helium, argon and air 
which agree well with those obtained by detailed quantum kinetic 
calculations of gas breakdown over a wide range of laser intensities. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 30940, 31933 


31882 (COO—4125-2) Fin stabilization of magnetically confined 
plasmas. Final report, September 15, 1976—December 14, 1978. 
Weston, V.H. (Purdue Univ., Lafayette, IN (USA). Div. of Math- 
ematical Sciences). Dec 1978. Contract EY-76-S-02-4125. 1lp. Dep. 
NTIS, PC A02/MF AOl. 

The effect of different outer conducting configurations on the 
stability of a cylindrical plasma of radius a is treated with emphasis 
on the k ~ 0, n = 1 mode associated with the usual surface 
perturbation e/sup ikz+-in 6. The conducting configuration com- 
prises of either one or more segments of a cylindrical shell or 
conducting cylinder with gaps in it, or segments lying in the radial 
plane. The stability effects of the various geometries are compared 
through their resulting value for the minimum vacuum energy 
integral. An asymptotic technique is developed for fins of infinite 
extent. For a/c sufficiently small, fins in the radial planes @ = 0, 7 
and +-7/2 at a distance c from the axis, tend to have the same 
stabilization effect on the n = 1 mode as a concentric outer cylinder 
of radius B where B = V 2c. For more general geometry including 
fins of finite extent, the problem is then formulated in terms of a 
singular differential-integral equation which is then reduced to a 
regular Fredholm integral equation which can be solved numerical- 
ly. Results are given for a circular segment (-a < @ < a,r = A) for 
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various values of the half-angle a and radius A, both in the presence 
of and absence of a complete circular outer conductor. 


31883 (LA—7644-MS) Detection of gross instabilities in a toroi- 
dal pinch. Miller, G. (Los Alamos Scientific Lab., NM (USA)). Jan 
1979. Contract W-7405-ENG-36. 9p. Dep. NTIS, PC A02/MF AO1. 

Magnetic pickup windings for detecting the mode structure of 
the gross instabilities in a toroidal pinch are discussed. 


31884 Time-dependent theory of parametric plasma instabilities. 
Pustovalov, V.V.; Silin, V.P.; Chernikov, A.A. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
J. Quant. Electron. (Engl. Transl.); 8: No. 9, 1097-1101(Sep 1978). 

It has been found that the laser radiation line width influences 
the threshold values of the radiation flux at which the interaction 
between the radiation and the laser plasma becomes anomalous. In a 
hydrogen laser plasma with an electron temperature of 1 keV and 
density of 10! cm~* the lowest value of this threshold radiation flux 
from a neodymium laser increases by more than an order of magni- 
tude when the spectral width increases to 10~? wo 


31885 Disruptive instability of a current sheet in a collisionless 
plasma. Bulanov, S.V.; Sasorov, P.V. (P. N. Lebedev Physics Insti- 
tute, Academy of Sciences of the USSR, Moscow; Institute of 
Applied Geophysics, Main Administration of the 
Hydrometeorological Service). Sov. J. Plasma Phys. (Engl. Transl.); 
4: No. 3, 357-361(May 1978). 

The stability of a collisionless current sheet with respect to a 
disruptive electromagnetic wave is studied. Growth rates are de- 
rived for various ratios of the sheet thickness to the gyroradius, as 
functions of the perturbation wave length and the angles. The 
incorporation of the external plasma does not stabilize the disruptive 
instability in the linear approximation; the only effect is a slight 
change in the growth rate. A plasma flow in the sheet can be an 
important stabilizing factor. 


31886 Two-dimensional structure of the trapped electron mode. 
Miner, W.H. Jr. Austin, TX; Univ. of Texas (1978). 117p. University 
Microfilms Order No. 78-17, 683. 

Thesis (Ph. D.). 

The two-dimensional structure of the trapped electron mode 
is investigated numerically for the frequency range above the ion 
transit frequency and below the electron bounce frequency. In this 
frequency range, a quasi-slab model of the particle dynamics is 
employed, i.e., the ions are described by a slab model while the 
electrons are treated in the full toroidal geometry. If the perturbed 
electron and ion densities are calculated as a function of the fluctuat- 
ing electrostatic potential which has been expanded in a Fourier 
series in the poloidal angle theta,the constaint of quasineutrality 
yields a system of coupled, second order, homogeneous differential 
equations for the radial dependence of the poloidal Fourier coeffi- 
cients. The resulting system of equations is solved numerically with a 
finite element technique developed specifically for this problem. The 
full two-dimensional structure of the mode is determined for a given 
set of parameters and in the absence of macroscopic effect. A 
parametric study is then done to determine the effects of variations 
in the poloidal wave number and shear parameter on the growth rate 
and structure of the mode. Finally, the physical model is somewhat 
simplified in order to determine the effects of variations in the 
macroscopic parameters on the mode structure and growth rate. 


31887 Experimental and theoretical studies of parametric insta- 
bilities near the ion cyclotron frequency in single and multi-ion 
plasmas. Ono, M. Princeton, NJ; Princeton Univ. (1978). 188p. 
University Microfilms Order No. 78-18,384. 

Thesis (Ph. D.). 

In order to impress a uniform electric field of sufficient 
amplitude in the ion cyclotron frequency range inside the plasma, we 
have designed and constructed a suitable induction coil structure. 
From the rf electric field measurements, we have found that the 
induction coil can indeed impress a uniform electric field of up to 15 
V/cm inside the plasma. With this coil structure we are able to 
investigate three types of parametric instabilities in the following 
range of plasma parameters: the magnetic field, By) = 4.2 kG; the 
plasma density, no = 5 x 10'°/cm® the temperatures, T/sub e/ = 2.5 
eV and T/sub i/ < 0.1 eV; and the pump frequency, Fo = 2.0 MHz. 


31888 Numerical study of the explosive instability in a beam- 
plasma system. Jones, M.E. Auburn, AL; Auburn Univ. (1978). 85p. 
University Microfilms Order No. 78-18,631. 

Thesis (Ph. C-.). 

The evolution of the explosive instability in a beam-plasma 
system is investigated numerically using three computer models, a 
particle-in-cell simulation and two different fluid models. The results 
show that the interaction of three electrostatic waves with positive 
and negative energies indeed produces an instability with a growth 
rate faster than exponential in agreement with mode coupling 
theory. A treatment of the theory of the explosive instability, de- 
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duced from the one-dimensional cold fluid equations for this system, 
is presented. Saturation mechanisms are discussed in some detail. 
The computer experiments indicate that the saturation of the instabil- 
ity is dominated by particle trapping rather than higher order 
wave—wave interactions. It turns out that the trapping of particles 
by the growing waves effectively heats the system causing a shift in 
the frequencies of the waves which, in turn, limits the instability. 
Also, two members of the explosive triplet whose phase velocities lie 
in the heated distribution distinctly experience Landau damping, 
leaving one large amplitude BGK-type wave. 


31889 Anomalous transport coefficients due to the ion—ion two- 
stream plasma microinstability. Backstrom, R.C. Wright—Patterson 
AFB, OH; Air Force Inst. of Tech. (1978). 183p. University Micro- 
films Order No. 78-18,601. 

Thesis (Ph. D.). 

Improved calculations of the anomalous transport coefficients 
due to the ion—ion two-stream plasma instability are presented. The 
coefficients describe the transfer of momentum and energy between 
the ion species by the electric fields generated by unstable waves. 
The calculations use electrostatic quasilinear theory in two dimen- 
sions to trace the time evolutions of the two ion species. The 
evolutions are continued until the transport coefficients reach their 
maximum values. The evolutions are done for homogeneous plasmas 
with warm ion beams and a single hot electron background distribu- 
tion. The presentation includes derivations of quasilinear theory 
from Vlasov’s and Poisson's equations and several physical discus- 
sions regarding the quasilinear equations. The analytical forms of the 
anomalous transport coefficients are also derived. A detailed discus- 
sion of the computer proram, IONION, which was written to 
numerically solve the quasilinear equations is included. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 31587, 31881 


31890 (COO—4631-4) Experimental test of resonant absorption 
theory. Progress report, July 1, 1978—September 30, 1978. Yablono- 
vitch, E. (Harvard Univ., Cambridge, MA (USA)). Oct 1978. Con- 
tract ED-78-S-02-4631. 3p. Dep. NTIS, PC A02/MF AOl1. 

Engineering of the various components of the experiment is 
discussed, and the first experiments are described. In the last three 
months engineering has been virtually completed on all aspects of 
this experiment, and the various components of the apparatus have 
been successfully integrated and utilized. 


31891 Propagation of the fast magnetosonic wave in a tokamak 
plasma. Hwang, D.L.S.Q. Pasadena, CA; California Inst. of Tech. 
(1979). 155p. University Microfilms Order No. 78-24,373. 

Thesis (Ph. D.). 

The propagation of the fast magnetosonic wave in a tokamak 
plasma has been investigated at low power, between 10 and 300 
watts, as a prelude to future heating experiments. The attention of 
the experiments has been focused on the understanding of the 
coupling between a loop antenna and a plasma-filled cavity. Special 
emphasis has been given to the measurement of the complex loading 
impedance of the plasma. The importance of this measurement is that 
once the complex loading impedance of the plasma is known, a 
matching network can be designed so that the rf generator imped- 
ance can be matched to one of the cavity modes, thus delivering 
maximum power to the plasma. For future heating experiments it 
will be essential to be able to match the generator impedance to a 
cavity mode in order to couple the rf energy efficiency to the 
plasma. 


31892 Nonlinear interaction of electromagnetic waves in a mag- 
netized conducting medium. Pinskii, Y.M. (Elets State Pedagogical 
Institute). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 8, 894- 
896(Aug 1978). 

Two ordinary high-frequency waves that propagate across a 
magnetic field can be converted into an extraordinary wave in a 
nonlinear process. That frequency difference between the high- 
frequency waves that provides high conversion efficiency is found. 
This difference is a function of the magnetic field. The electric field 
of the generated wave is derived. The longitudinal component or the 
transverse component can be predominant in the generated wave, 
depending on the magnitude of the magnetic field. 


31893 Parametric resonance in a weakly turbulent relativistic 
electron plasma. Kerashvili, L.M.; Loladze, T.D.; Tsintsadze, N.L. 
(Institute of Physics, Academy of Sciences of the Georgian SSR, 
Tbilisi). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 8, 897- 
900(Aug 1978). 

The effect of relativistic oscillations of the electron mass on 
the parametric excitation of plasma waves is studied in an electron 
plasma in an external electric field. The work performed on the 
plasma and the conductivity of the relativistic electron plasma are 
calculated in the quasilinear approximation. 
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31894 Synchrotron radiation from a charge in a circular orbit in a 
magnetized plasma. Grigor’ev, V.P.; Didenko, A.N.; Isaev, G.P. 
(Scientific-Research Institute of Nuclear Physics, S. M. Kirov 
Tomsk Polytechnical Institute). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 8, 910-912(Aug 1978). 

The synchrotron radiation from a relativistic electron moving 
along a circular orbit in a magnetized plasma is studied. The spec- 
tral—angle distribution is derived and the radiation condition is 
derived. The power spectrum of the radiation is analyzed over the 
entire frequency range in the orbital plane. It is concluded that the 
plasma background affects the synchrotron spectrum. 


31895 Wave coupling in an anisotropic medium. Strezh, P.E. 
(Patrice Lumumba University of International Friendship, Moscow). 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 8, 997-1000(Aug 
1978). 

The effects of the inhomogeneity in an anisotropic medium, 
such as a magnetized plasma, on wave propagation and coupling are 
calculated using a system of fourth-order equations derived from 
Maxwell's equations. 


31896 Longitudinal waves in an inhomogeneous plasma. Dikman, 
S.M. (Institute of Physical Problems, Academy of Sciences, USSR, 
Physical Laboratory). Sov. Phys. - JETP (Engl. Transl.); 47: No. 6, 
1062-1068(Jun 1978). 

Electrostatic waves are considered in an inhomogeneous 
plasma with an arbitrary degree of spatial dispersion. The problem is 
solved analytically for the case of an exponential dependence of the 
electron density on the coordinate. The wave field distribution in the 
plasma is found in the form of a contour integral. The absorption of 
energy in the plasma is calculated. 


31897 Calculation of the Maxwell stress tensor of a turbulent 
medium. Vainshtein, S.I. (Institute of Terrestrial Magnetism, Ionos- 
phere, and Radiowave Propagation, Siberian Division of the USSR 
Academy of Sciences). Sov. Phys. - JETP (Engl. Transl.); 47: No. 6, 
1069-1074(Jun 1978). 

A calculation is made of the Maxwell stress tensor on the 
basis of symmetry considerations. An expression is obtained for the 
force acting on a plasma in the presence of isotropic and anisotropic 
inhomogeneities. It is shown that a negative pressure may appear in 
the anisotropic case. This pressure may give rise to a modulation 
instability. The reaction of magnetic inhomogeneities to large-scale 
flow of a plasma is calculated. The specific case of 
magnetohydrodynamic waves in a homogeneous magnetic field is 
discussed. 


31898 Echo in a magnetized plasma slab. Kopasov, A.P. (Gor'kii 
Research Physicotechnical Institute). Sov. J. Plasma Phys. (Engl. 
Transl.); 4: No. 3, 326-329(May 1978). 

The spatial echo in a plasma slab is studied for the case in 
which there is a magnetic field normal to the slab boundaries. The 
mean free path of the plasma particles is assumed much larger than 
the slab thickness, and the carrier reflection of the slab boundaries is 
assumed specular. The repeated reflection of plasma particles from 
the slab boundaries and the repeated modulation of their distribution 
function have the consequence that the echo signal is much stronger 
than in the case of an unbounded or semiinfinite plasma, provided 
that certain relations are satisfied among the frequencies of the 
sources exciting the plasma and the gyrofrequencies. This resonance 
was first studied for the case of longitudinal waves by V. F. 
Dryakhlushin and Yu. A. Romanov {Fiz. Plasmy 2, 810 (1976) [Sov. 
J. Plasma Phys. 2, 451 (1976)]}. The particular nature of the condi- 
tions for an echo resonance in a magnetized plasma slab depends on 
the polarization of the sources perturbing the plasma. 


31899 Plasma echo produced by extended sources. Romanov, 
Y.A. (Gor’kii Research Physicotechnical Institute). Sov. J. Plasma 
Phys. (Engl. Transl.); 4: No. 3, 329-332(May 1978). 

Certain particular features of echo waves in a plasma which 
are traceable to the type of exciting field are studied. The Van 
Kampen modes which produce the echo are themselves produced at 
singularities (poles and cuts) in the fields and their derivatives. If 
there are no such singularities, there is no echo. An analysis is 
carried out for the spatial longitudinal echo for four field configura- 
tions: a 5-function pulse and a square pulse, two coincident square 
pulses, two Gaussian pulses, and a 5-function pulse and a Gaussian 
pulse near the plasma boundary. The form of the fields exciting the 
echo can be studied by studying the structure of the echo field. 


31900 Nonlinear theory of magnetic Landau damping. Kirpichni- 
kov, A.P.; Yusupov, I.U. (Institute of Cosmic Studies, Academy of 
Sciences of the USSR). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 3, 
333-335(May 1978). 

The nonlinear Cerenkov damping of helical electromagnetic 
waves in a magnetized plasma is analyzed. The nonlinear mechanism 
which leads to oscillations in the wave amplitude and limits the 
damping is the trapping of resonant particles in the potential well of 
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the wave, as in the O'Neil problem. The factors of the type exp (- 
at?) in the expression for the nonlinear damping rate for a Maxwel- 
lian particle distribution lead to a damping of the amplitude oscilla- 
tions of the helical wave which is much more rapid than for a plasma 
wave. 


31901 Electron cyclotron resonance for electromagnetic waves 
which are propagating at an angle with respect to an inhomogeneous 
magnetic field. Timofeev, A.V.; Chulkov, G.N. (I. V. Kurchatov 
Institute of Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. 
Transl.); 4: No. 3, 348-352(May 1978). 

High-frequency electromagnetic waves which are propagat- 
ing at an arbitrary angle with respect to a magnetic field are studied. 
It is assumed that the strength of the magnetic field varies in the 
direction along the field. The absorption coefficient for an extraordi- 
nary wave in the region of the electron cyclotron resonance and the 
reflection coefficient at this region are derived. The equations found 
for these coefficients are structurally similar to those found previous- 
ly by Budden for the particular case of longitudinal wave propaga- 
tion. The ordinary wave propagates unchanged through the cyclo- 
tron-resonance region. 


31902 Kinetic theory of the interaction of radiation with plasmas. 
Blue, T.E. Ann Arbor, MI; Univ. of Michigan (1978). 141p. Univer- 
sity Microfilms Order No. 78-13,617. 

Thesis (Ph. D.). 

By identifying some of the approximations inherent in the 
commonly used Boltzmann—Vlasov—Maxwell model for the de- 
scription of the interaction of radiation with plasmas, the develop- 
ment of alternate models of laser-plasma systems is motivated. A 
photon kinetic theory model is presented as an alternate description 
of laser-plasma systems, and its implication regarding laser light 
absorption and electron transport coefficients (most notably, the 
electron thermal conductivity) are examined. This photon kinetic 
theory model includes an equation for the spatial attenuation of the 
laser light intensity and an equation for the electron distribution 
function. These equations are coupled by electron—photon interac- 
tions; i.e., net electronic and ionic bremsstrahlung and Thomson 
scattering. This coupling describes the interaction of the fast portion 
of the system transverse electric and magnetic fields with the elec- 
tron distribution. The interaction rates for the above processes are 
calculated according to the Wyld—Pines approach. 


31903 Fluctuations in a Tokamak plasma. Kubena, R.L. Pasade- 
na, CA; California Inst. of Tech. (1978). 120p. University Microfilms 
Order No. 78-17,468. 

Thesis (Ph. D.). 

An experimental investigation of low frequency floating po- 
tential fluctuations (f = 200 kHz) in a research tokamak plasma 
using two spatially separated electrostatic probes has been per- 
formed. The spectra, correlation length, and the phase velocity of 
the fluctuations in both the radial and azimuthal direction have been 
determined. The propagation velocity in the toroidal direction was 
also measured and was found to be in the direction of electron 
current flow. The results are compared with experimental observa- 
tions made on other plasma devices with electric and magnetic 
probes and with microwave and COz laser scattering techniques. 
Comparisons are made between current theory and the experimental 
results. However, the theory for the observed oscillations is still in a 
rudimentary stage of development, and it is hoped that the present 
investigation will stimulate future analytical work. 


31904 Non-linear effects during the propagation of electron 
plasma waves in a layer of non-uniform plasma. Silin, V.A. 7r. Fiz. 
Inst., Akad. Nauk SSSR; 92: 70-81(1977). (In Russian). 

A survey is made of experimental works concerned with the 
study of electron Langmuir oscillation dynamics and plasma waves 
in weakly heterogenous collisionless plasma. A discussion is made of 
the wave amplification effects in a plasma resonance, collapse and 
non-linearity in a collisionless attenuation of waves. Experimental 
data are given on the deformation of field distribution in the region 
of plasma resonance. The plasma waves were found to fill out the 
region from the critical concentration point n/sub c/ to ~ 1/4 n/sub 
c/ in a heterogenous layer at large field amplitudes. 29 references, 6 
figures. 


FUSION POWER PLANT TECHNOLOGY 


REFER ALSO TO CITATION(S) 30402 


31905 (ANL/FPP/TM—117) Fusion energy for alternative ap- 
plications: the generation of synthetic gaseous fuels. (Argonne Nation- 
al Lab., IL (USA)). Jan 1979. Contract W-31-109-ENG-38. 110p. 
Dep. NTIS, PC A06/MF AOl1. 

Separate abstracts were prepared for the 2 included papers on 
blanket design and selection of a synthetic fuel process. (MOW) 
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31906 (ANL/FPP/TM—120) Design constraints for rf-driven 
steady-state tokamak reactors. Ehst, D.A. (Argonne National Lab., 
IL (USA)). Feb 1979. Contract W-31-109-ENG-38. 46p. Dep. NTIS, 
PC A03/MF AOl1. 

Plasma current density profiles are computed due to electron 
Landau damping of lower hybrid waves launched into model toka- 
mak density and temperature profiles. The total current and current 
profile shape are chosen consistent with magnetohydrodynamic 
equilibrium for a variety of temperature and density distributions and 
plasma beta values. Surface current equilibria appear attractive and 
are accessible to waves with n/sub z/ as low as 1.2. By suitably 
choosing the spectrum location and width it is possible to drive the 
9.8 MA current of a 7.0-m reactor with as little as 2.8% of the fusion 
power recirculated as rf input from the waveguides. 


31907 (CONF-780801—28) Impact of current experimental re- 
sults and engineering conceptual designs on the magnetic fusion pro- 
gram. (Department of Energy, Washington, DC (USA)). Oct 1978. 
6p. Dep. NTIS, PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

A brief review of the magnetic confinement program is given. 
In particular, the recent results of the PLT tokamak and their 
implication are discussed. (MOW) 


31908 (CONF-790125—17) Review of lifetime analyses for toka- 
maks, Harkness, S.D.; Cramer, B. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 12p. Dep. NTIS, PC 
A02/MF AOl1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

System studies have vividly shown that economic fusion 
power can only be achieved from the use of long lived components. 
Lifetime goals of 90 MW-yr/m? for a tokamak based power plant 
should be established. The stresses generated in a first wall module 
are a complex function of its geometry, the chosen structural materi- 
al and the tokamak burn cycle characteristics. A formalism based on 
the foundaion ASME Code Case 1592 has been established. Methods 
of incorporating some of the changes expected from irradiation are 
discussed. The cyclic stress pattern imposed by tokamak operation is 
expected to cause fatigue related properties to govern the life of the 
structure. Stress assisted bubble growth is suggested as the possible 
critical mechanism in establishing the stress-to-rupture life of a fusion 
first wall component. 


31909 (CONF-790210—1) survey of modes and their effects in 
ORMAK, ISX-A, and ISX-B. Dunlap, J.L.; Burris, R.D.; Harris, 
J.H.; Navarro, A.P.; Pare, V.K. (Oak Ridge National Lab., TN 
(USA)). 14 Feb 1979. Contract W-7405-ENG-26. 5p. Dep. NTIS, 
PC A02/MF AOl. 

From Conference on current disruptions, (IAEA); Garching, 
F.R. Germany (14 Feb 1979). 

A comparison of some features of the three tokamaks is given. 
The ORMAK and ISX-A have ceased operation. The ISX-B has 
completed a checkout phase with studies of circular, ohmically 
heated plasmas in which it performed much like ISX-A. Shaped and 
injection heated plasmas are being studied. Diagnostics for mode 
structures were the usual Mirnov loops for ~ B/sub @/ and collimat- 
ed soft x-ray detectors for the internal fluctuations ~X. The ~X 
measurements on ISX-A, and thus far on ISX-B, used only a single 
x-ray channel which veiwed vertically across the center of a minor 
cross section. Multiple channels were used on ORMAK in a fashion 
which permitted m number determinations at several plasma radii. 
For detailed studies, analog signals were stored on magnetic tape 
and later digitized for fast Fourier transform analysis. 


31910 (DOE/ET—0085) Report on the Concept Review Com- 
mittee recommendations for proof-of-principle alternate concept pro- 
grams, (Department of Energy, Washington, DC (USA). Office of 
Fusion Energy). Mar 1979. 35p. Dep. NTIS, PC A03/MF AOI. 

The report is organized as follows: Section II contains a 
discussion of the meeting procedures used on October 16—18, 1978, 
and the rules employed for technical consultants and advisors to the 
CRC. Section III contains a discussion of the CRC recommendations 
and some of the factors taken into consideration by the Committee. 
Section IV briefly discusses where do we go from here in DOE's 
alternate concepts program. 


31911 (EPRI-ER—943-54) Implications of the fusion power 
source to the electric utility industry. (Pacific Gas and Electric Co., 
San Francisco, CA (USA); California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Nov 1978. Contract ES-77-G-05-5576. 
144p. (CONF-771071—(Summ.)). Dep. NTIS, PC A07/MF AOl. 

From EPRI executive seminar on fusion; San Francisco, CA, 
USA (11 Oct 1977). 

A mutual examination of the viewpoints and plans of the 
utility industry and the fusion community took place in October 1977 
at a seminar sponsored by EPRI and DOE. The EPRI Executive 
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Seminar on Fusion concentrated on providing the participants with 
the basic background material concerning the fusion process, includ- 
ing discussions of the current status and future plans of the fusion 
research and development effort. 


31912 (GA-A—15100(Vol.1)) GA TNS Project. Volume I. Pro- 
grammatic Issues. Status report for FY-78, October 1, 1977—Septem- 
ber 30, 1978. (General Atomic Co., San Diego, CA (USA)). Oct 
1978. Contract EY-76-C-03-0167-038. 108p. Dep. NTIS, PC A06/ 
MF AOl. 


The present volume deals with the programmatic issues that 
serve to define the scope of TNS. Such an examination divides 
conveniently into two elements: the view of the role of TNS when 
examined from a roll-back approach and from a roll-forward ap- 
proach. In the former case, which is really a user’s perspective, the 
mission of TNS is determined by the condition that it provide the 
data base necessary for meaningful power reactor design. It is found 
that neither a short pulse D-T device nor a long pulse hydrogen 
machine is adequate; rather, a long pulse, D-T burner is required. 
From a roll-forward perspective, that is, one which considers what 
the program will be ready to accomplish after TFTR, it is argued 
that the information flow from presently funded experiments will be 
adequate to answer the key design questions for a long pulse D-T 
burner in a timely fashion. 


31913 (GA-A—15100(Vol.8)) GA TNS Project. Volume VIII. 
Summary. Status report for FY-78, October 1—September 30, 1978. 
(General Atomic Co., San Diego, CA (USA)). Oct 1978. Contract 
EY-76-C-03-0167-038. 41p. Dep. NTIS, PC A03/MF AOl1. 

This volume presents an overview of the design study effort, 
with attention both to the technical highlights and to the program- 
matic recommendations that have emerged. 


31914 (GA-A—115100(Vol.5)) GA TNS Project. Volume V. Re- 
actor engineering and design. Status report for FY-78, October 1, 
1977—September 30, 1978. (General Atomic Co., San Diego, CA 
(USA)). Oct 1978. Contract EY-76-C-03-0167-038. 325p. Dep. NTIS, 
PC Al4/MF AOI 

The engineering aspects of the conceptual design of a 3.8 m 
Power Generating Fusion Reactor (PGFR) are discussed. The 
PGFR is designed to achieve D-T ignition and maintain a 30-second 
burn at a duty factor of 0.5. A water-cooled Inconel 625 plasma 
chamber incorporating low-Z coatings, tiles and limiters is utilized to 
provide a clean, high quality vacuum environment for the plasma. A 
reactor assembly sequence which minimizes technical risk by allow- 
ing for testing of each major component and system after installation 
is described. Preliminary seismic analysis indicated that potential 
coupling of overall reactor modes with individual component modes 
is an important consideration which should be assessed. 


31915 (INIS-mf—4207) Annual report 1976, (Max-Planck-Insti- 
tut fuer Plasmaphysik, Garching (Germany, F.R.); Association Eura- 
tom-Max-Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.)). 1976. 161p. (In German). Dep. NTIS (US Sales Only), PC 
A08/MF AOl1. 

The report gives a review on: 1) The research activities in 
1976 in the fields of high-8-Plasmas, low-8-plasmas, tokamaks, 
plasma theory, plasma-wall interactions, informatics, relativistic plas- 
mas and fusion technology; b) the activities of the central technical 
systems, c) the organisational structure of the IPP Garching, d) the 
commercial management, administration and general services, e) The 
safety organisation, f) Public relation activities, g) Publications and 
conference reports, h) Present projects of the IPP Garching on the 
Universities of Stuttgart and Munich. 


31916 (LA—7474-PR) LASL: controlled thermonuclear research 
program. Progress report, January—December 1977. Thomas, K.S.; 
Sawyer, G.A. (Los Alamos Scientific Lab., NM (USA)). Feb 1979. 
Contract W-7405-ENG-36. 204p. Dep. NTIS, PC Al0/MF AOI. 

Information is included for each of the following sections: (1) 
reversed-field pinch program, (2) Scyllac feedback stabilization ex- 
periments, (3) Scylla IV-P linear theta pinch experiments, (4) staged 
theta pinch, (5) field-reversal experiment, (6) implosion heating ex- 
periment, (7) fast liner experiment, (8) gun injection experiment, (9) 
experimental plasma physics, (10) high-density z-pinch, (11) plasma 
diagnostics, (12) theory, (13) computers, (14) magnetic energy trans- 
fer and storage, (15) systems studies, (16) engineering, and (17) 
tritium systems test assembly. (MOW) 


31917 (UCID— 18069) TMX supermodel. Logan, B.G. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 5 Mar 
1979. Contract W-7405-ENG-48. 77p. Dep. NTIS, PC A05/MF 
AOl. 

The TMX Supermodel is an attempt to synthesize all present- 
ly known experimental observations and theoretical scaling laws 
concerning particle and energy losses into a comprehensive zero- 
dimensional description of plasma confinement in the center cell and 
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plugs of TMX. A list of important loss processes and physical effects 
included in the present state of evolution of the supermodel is given. 


31918 (UCRL—81510) Present status of laser driven fusion— 
fission energy systems. Maniscalco, J.A.; Hansen, L.F. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). May 1978. 
Contract W-7405-ENG-48. 33p. (CONF-7711109—1). Dep. NTIS, 
PC A03/MF AOl. 

From 2. MFE-FUSION-FISSION energy systems review 
meeting; Washington, DC, USA (Nov 1977). 

The potential of laser fusion driven hybrids to produce fissile 
fuel and/or electricity has been investigated in the laser program at 
the Lawrence Livermore Laboratory (LLL) for several years. Our 
earlier studies used neutronic methods of analysis to estimate hybrid 
performance. The results were encouraging, but it was apparent that 
a more accurate assessment of the hybrid’s potential would require 
studies which treat the engineering, environmental, and economic 
issues as well as the neutronic aspects. More recently, we have 
collaborated with Bechtel and Westinghouse Corporations in two 
engineering design studies of laser fusion driven hybrid power 
plants. With Bechtel, we have been engaged in a joint effort to 
design a laser fusion driven hybrid which emphasizes fissile fuel 
production while the primary objective of our joint effort with 
Westinghouse has been to design a hybrid which emphasizes power 
production. The hybrid designs which have resulted from these two 
studies are briefly described and analyzed by considering their most 
important operational parameters. 


31919 Toroidal fusion reactor design based on the reversed-field 
pinch. Hagenson, R.L. Ames, IA; Iowa State Univ. (1978). 103p. 
University Microfilms Order No. 78-13,228. 

Thesis (Ph. D.). 

The toroidal reversed-field pinch (RFP) achieves gross equi- 
librium and stability with a combination of high shear and wall 
stabilization, rather than the imposition of tokamak-like q-con- 
straints. Consequently, confinement is provided primarily by poloi- 
dal magnetic fields, poloidal betas as large as ~ 0.58 are obtainable, 
the high ohmic-heating (toroidal) current densities promise a sole 
means of heating a D-T plasma to ignition, and the plasma aspect 
ratio is not limited by stability/equilibrium constraints. A reactor- 
like plasma model has been developed in order to quantify and to 
assess the general features of a power system based upon RFP 
confinement. An operating point has been generated on the basis of 
this plasma model and a relatively detailed engineering energy 
blance. These results are used to generate a conceptual engineering 
model of the reversed-field pinch reactor (RFPR) which includes a 
general description of a 750 MWe power plant and the preliminary 
consideration of vacuum/fueling, first wall, blanket, magnet coils, 
iron core, and the energy storage-transfer system. 


BLANKET ENGINEERING 


31920 (ANL/FPP/TM—117, pp 9-69) Fusion energy for alter- 
nate applications: the design of a high temperature falling bed as a 
long-lived blanket. Harkness, S.D.; Stevens, H.C.; Hall, M.M.; 
Gohar, M.Y.A.; de Paz, J.F. (Argonne National Lab., IL). Jan 1979. 

In Fusion energy for alternative applications: the generation 
of synthetic gaseous fuels. 

The high temperature falling bed conceptual design work has 
consisted of a coordinated effort in neutronics, materials science, 
thermal hydraulics and mechanical design. The neutronics work has 
been based on a one-dimensional transport analysis and has been 
used to scope the implication of blanket dimensions, breeding materi- 
als, ceramic pebble material and coolant choice on both tritium 
breeding capabilities and energy deposition into the high tempera- 
ture region of the blanket. The materials science effort has concen- 
trated on defining the selection of a particular ceramic material. The 
thermal hydraulic analysis has been concerned with sizing the heat 
transfer system and defining the temperature gradients in the high 
temperature blanket. The mechanical design work has evaluated 
how such a system might be constructed from the point of view of 
maintainability and structural support. 


31921 (ORNL/RSIC—42, pp 191-217) Application of uncertain- 
ty analysis in conceptual fusion reactor design. Wu, T.; Maynard, 
C.W. (Univ. of Wisconsin-Madison, Madison, W1). Feb 1979. 

From Workshop on theory and application of sensitivity and 
uncertainty analysis; Oak Ridge, TN, USA (22 Aug 1978). 


The theories of sensitivity and uncertainty analysis are de- 
scribed and applied to a new conceptual tokamak fusion reactor 
design—NUWMAK. The responses investigated in this study in- 
clude the tritium breeding ratio, first wall Ti dpa and gas produc- 
tions, nuclear heating in the blanket, energy leakage to the magnet, 
and the dpa rate in the superconducting magnet aluminum stabilizer. 
The sensitivities and uncertainties of these responses are calculated. 
The cost/benefit feature of proposed integral measurements is also 
studied through the uncertainty reductions of these responses. 
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31922 Mirror plasma apparatus. Moir, R.W. (to Dept. of 
Energy). US Patent Application 886,370. 14 Mar 1978. 14p. 

A mirror plasma apparatus is described which utilizes shield- 
ing by arc discharge to form a blanket plasma and lithium walls to 
reduce neutron damage to the wall of the apparatus. An embodiment 
involves a rotating liquid lithium blanket for a tandem mirror plasma 
apparatus wherein the first wall of the central mirror cell is made of 
liquid lithium which is spun with angular velocity great enough to 
keep the liquid lithium against the first material wall, a blanket 
plasma preventing the lithium vapor from contaminating the plasma. 


MAGNET COILS AND FIELDS 


31923 (CONF-790125—25) Effects of irradiation on the normal 
metal of a composite superconductor: a comparison of copper and 
aluminum. Klabunde, C.E.; Coltman, R.R. Jr.; Williams, J.M. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
13p. Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

This report presents new data on damage production for 
aluminum that were obtained in neutron irradiation experiments at 4 
K. These data are combined with previously obtained results on 
saturation effects and magnetoresistivity to yield a projection of total 
resistivity vs neutron dose (expressed in displacements per atom) for 
aluminum in service at < 10 K in a magnetic field. The results are 
compared closely with those obtained previously for copper, using 
the same method of analysis. 


31924 (GA-A—15100(Vol.6)) GA TNS Project. Volume VI. 
Magnetics. Status report for FY-78, October 1, 1977—September 30, 
1978. (General Atomic Co., San Diego, CA (USA)). Oct 1978. 
Contract EY-76-C-03-0167-038. 175p. Dep. NTIS, PC A08/MF 
AOl. 

This volume is devoted to a discussion of the interaction of 
the magnetic systems of the Power Generating Fusion Reactor 
(PGFR) as well as to the design of the individual magnets. The 
interaction of the toroidal field coils, the poloidal field coils and the 
control systems with the plasma has been given special attention. 


31925 Magnetic field on the baseball coil. Bradshaw, J.A. (Rens- 
selaer Polytech Inst, Troy, NY). JEEE Trans. Plasma Sci.; PS-6: No. 
2, 166-171(Jun 1978). 

An expression is developed in spherical harmonics for the 
magnetic field of a baseball coil. A simple dipole-layer model for the 
coil, and the computer program, MAFCO, yield comparable expan- 
sion coefficients, and give practically identical fields near the center 
of the baseball. 13 refs. 


31926 Insulation systems for magnets used in experiments for 
nuclear fusion and high-energy research. Koch, A.A.; Maix, R.K.; 
Nylund, K. (Brown Boveri and Co, Zurich, Switz). Brown Boveri 
Rev.; 65: No. 5, 326-333(May 1978). 

Magnets and magnet coils are among the most important 
elements of experimental rigs for high-energy and plasma physics 
research. In service they are often subjected to extraordinarily 
severe mechanical and electrical stresses, and irradiation. The type 
of insulating material to be used and the process for manufacturing it 
has to be carefully thought out for every individual application and 
adapted to suit the operating conditions. This article describes the 
insulating systems used by Brown Boveri for magnet coils and 
reports on the results of latest experiments. The influence of pretreat- 
ment of the copper surface on the mechanical strength of the 
insulation is proved by referring to experimental results. 


31927 Demountable externally anchored low-stress magnet 
system and related method. Powell, J.; Hsieh, S.; Lehner, J.R. (to 
Dept. of Energy). US Patent Application 880,680. 23 Feb 1978. 49p. 

Toroidal field coils are interlaced with other toroidal struc- 
tures and are operated under supercooled conditions. To facilitate 
demounting the toroidal field coils, which are supercooled, they are 
made in the form of connected segments constituting coils of poly- 
gonal form. The segments may be rectilinear in form, but some may 
also be U-shaped or L-shaped. The segments are detachable from 
one another and are supported in load relieving manner. Power 
devices are used to displace the segments to facilitate removal of the 
coils from the aforesaid toroidal structures and to provide for the 
accommodation of dimensional changes and stresses due to thermal 
and magnetic conditions. The segments are formed of spaced parallel 
conductive slabs with the slabs of one segment being interdigitated 
with the slabs of the adjacent segment. 


31928 Magnetic reconnection. Adler, E.A. Princeton, NJ; Prin- 
ceton Univ. (1978). 85p. University Microfilms Order No. 78-23,501. 
Thesis (Ph. D.). 
A model problem is discussed which is applicable to the study 
of magnetic reconnection. In this model reconnection at an x point is 
forced by moving together two parallel wires carrying currents in 
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the same direction. For small wire displacements the MHD equa- 
tions can be linearized, and analytic solutions can be obtained. After 
the linearization breaks down, the behavior is estimated by making 
use of scaling arguments. The results are interpreted in terms of 
several current reconnection theories. It is concluded that reconnec- 
tion speeds as high as the local Alfven speed are possible. The 
discussion of the reconnection model is prefaced by an analysis of 
the energetics of the linear tearing mode. The energy is calculated 
directly by solving for the magnetic field to second order in the 
perturbation amplitude. It is found that resistive effects can be 
important outside of the usual resistive layer encountered in the 
linear theory. We also show that if the magnetic energy density is 
defined to be B?/2, then at points farther than a skin distance from 
the singular layer, the magnetic energy density increases. 


31929 Toroidal electromagnetics: Laplace equation solutions, 
pseudoanalytic function solutions, applications to tokamak geometries, 
toroidal wave coordinates, fluid models, and metric mappings. Honig. 
W.M. Nedlands, Australia; Univ. of Western Australia (1978). 274p. 
University Microfilms Order No. 78-17-466. 

Thesis (Ph. D.). 

The canonical toroidal coordinates a and B specify ortho- 
gonal circles in a meridian plane. The axisymmetric Laplace Equa- 
tion solutions in terms of a,8 consist of Legendre functions of cosh a 
and trigonometric functions of 8, multiplied by the factor (cosh a - 
cos 8)/sup 1/2/. This factor causes difficulties. Orthogonal separable 
function solutions to match arbitrary boundary conditions are not 
possible nor can surfaces of constant a correspond to constant 
potential. When a,f are transformed to u,v - the Ovals of Cassini 
and their orthogonals; it is shown that modified versions of the ovais 
which are the equi-potentials of charged rings permit that axisymme- 
tric solutions be given in simplified form. Such solutions can be 
related to simple cylindrical Laplace equation solutions. These con- 
siderations are applied to fusion plasmas with toroidal symmetry as 
in the Tokamak machines where greater stability and efficiency of 
operation may accrue. 


POWER SUPPLIES, ENERGY STORAGE 
REFER ALSO TO CITATION(S) 30241 


31930 Use of water insulation in the pulsed current sources and 
electron accelerators of the Novosibirsk Institute of Nuclear Physics. 
Lagunov, V.M.; Fedorov, V.M. (Institute of Nuclear Physics, Sibe- 
rian Branch, Academy of Sciences of the USSR, Novosibirsk). Sov. 
J. Plasma Phys. (Engl. Transl.); 4: No. 3, 396-403(May 1978). 

Research on the production and confinement of hot plasmas is 
placing increasing demands on the primary energy sources. A tech- 
nology of water insulation has been developed for plasma devices at 
the Novosibirsk Institute of Nuclear Physics. Experience gained in 
the use of water as a dielectric is reported. The construction and 
properties of the pulsed current sources and electron accelerators 
developed at the Novosibirsk Institute of Nuclear Physics are report- 
ed. 


31931 Generation of high power pulses using inductive energy 
storage. Dokopoulos, P. (Kernforschsanlage Juelich, Ger). Elektro- 
tech. Maschinenbau; 95: No. 1, 6-10(Jan 1978). (In German). 

Inductive energy storing devices with normally conductive 
coils are particularly suitable for generating power pulses in excess 
of 100 MW over 0.1s. Therefore, they can be used for equipment 
testings and pulse magnet feeding in fusion research. The critical 
system components, the coils, dc switcher and resistances are dis- 
cussed in detail. The switching circuit sets limitations on the current 
and voltage of the apparatus. By employing fast ac switches and 
suitable commutation circuits it is possible to handle currents of 
about 74 kA at recurrent voltages of 24 kV per switching unit. 10 
refs. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 31920, 31939 


HEATING AND FUELING SYSTEMS 


31932 (DOE/ET—0077) Steady-state current drive in tokamaks 
workshop summary. (Department of Energy, Washington, DC 
(USA). Office of Fusion Energy). Feb 1979. 107p. Dep. NTIS. PC 
A06/MF AOl1. 

The purpose of the workshop was to identify the most 
promising techniques and to outline the expectations for tokamak 
reactor concepts. The group which included beam and rf specialists 
were asked to assist in the preparation of specific recommendations 
for the establishment of a program directed at demonstrating current 
drive. This report includes the recommendations and conclusions :s 
prepared by A. Bers, D. Jassby, and T. Hsu and the summary papers 
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submitted by the participants describing the various experiments and 
studies presented at the workshop. 


31933 (GA-A—15100(Vol.2)) GA TNS Project. Volume II. Op- 
erating scenarios. Status report for FY-78, October 1, 1977—Septem- 
ber 30, 1978. (General Atomic Co., San Diego, CA (USA)). Oct 
1978. Contract EY-76-C-03-0167-038. 225p. Dep. NTIS, PC A10/ 
MF AOl. 


This volume deals with the essential elements of tokamak 
reactor dynamics, including startup, magnetohydrodynamic (MHD) 
stability, burn control, fueling, and impurity control, and the results 
are applied to the design and analysis of the Power Generating 
Fusion Reactor (PGFR). Both neutral beam injection and radio 
frequency wave heating-to-ignition scenarios are explored. 


31934 (LLL—156) Plasma gun proposal. Simonen, T.C. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 18 Aug 
1978. Contract W-7405-ENG-48. 265p. Dep. NTIS, PC A1l2/MF 
AOl. 

A new experimental method for start-up of a field-reversed 
mirror plasma is described. Engineering descriptions are given of the 
plasma gun, capacitor banks, DC guide field, experiment control, 
and diagnostics. Six papers are also included as appendices on field- 
reversed mirrors. (MOW) 


31935 (ORNL/Sub—01617/10) Development program for a 200 
kW, CW, 28-GHz gyroklystron. Quarterly report No. 10, July— 
September 1978. Jory, H.; Evans, S.; Hegji, S.; Shively, J.; Symons, 
R.; Taylor, N. (Varian Associates, Palo Aito, CA (USA). Palo Alto 
Microwave Tube Div.). 1978. Contract W-7405-ENG-26. 26p. Dep. 
NTIS, PC A03/MF AOl. 

The objective of this eo is to develop a microwave 
amplifier or oscillator capable producing 200 kW CW power 
output at 28 GHz. The use of the gyrotron or cyclotron resonances 
interaction is being pursued. During this quarter, rebuilding of the 
second CW oscillator was accomplished. The tube was shipped to 
Oak Ridge, and considerable operation was realized at power levels 
up to 50 kW CW. This included operation heating a plasma load in 
EBT. Construction of the third CW oscillator was completed. 
Design changes and test results are described. The design changes 
did not result in significantly improved performance. Alternative 
output coupling schemes were studied with emphasis on axisymme- 
tric coupling straight through 5 in. or 2.5 in. beam collectors. 
Computer simulation was used to analyze beam power distribution in 
the collector regions. 


31936 (ORNL/TM—6421) Beam profiles from multiple aperture 
sources. Whealton, J.H. (Oak Ridge National Lab., TN (USA)). Feb 
1979. Contract W-7405-ENG-26. 16p. Dep. NTIS, PC A02/MF 
AOl. 

Using a rapidly convergent approximation scheme, formulas 
are given for beam intensity profiles everywhere. In the first ap- 
proximation, formulas are found for multiple aperture sources, such 
as a TFTR design, and integrated power for rectangular plates 
downstream for Gaussian beamlets. This analysis is duplicated for 
Lorentzian beamlets which should provide a probable upper bound 
for off-axis — as Gaussian beamlets provide a probable lower 
bound. Formulas for beam intensity profiles are found everywhere. 
In first approximation, formulas are und for downstream intensity 
of multiple sources and integrated power for rectangular plates. 


31937 (SAN—1236-1) Electric breeding of fissile materials with 
low Q, non-mainline fusion drivers. Benford, J.; Bailey, V.; Oliver, 
D.; DiCapua, M.; Cooper, R.; Lopez, O.; Lindsey, H. (Physics 
International Co., San Leandro, CA (USA)). Oct 1977. Contract 
EY-76-C-03-1236. 160p. Dep. NTIS, PC A08/MF AO1. 

The application of two novel fusion reactor concepts to the 
production of fissile fuel for existing and planned fission reactors has 
been shown to be technically feasible and potentially economically 
competitive. The performance required of fusion based breeders has 
been derived in terms of the fusion gain, blanket neutron and energy 
multiplication, and the performance and economic parameters of the 
fission reactors. Electron beam heated, linear solenoid confined 
plasmas were one concept which showed the most promise. A shock 
heated, wall confined reactor also appeared attractive for breeding. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 29494 


— (ANL—78-70, pp 97-106) Fusion reactor research. Aug 

In Chemical Engineering Division research highlights, 1977. 

This work covers four separate areas: (1) development of 
technology for processing liquid lithium from blankets, (2) investiga- 
tion of hydrogen isotope permeation in candidate structural metals 
and alloys for near-term fusion reactors, (3) analytical studies encom- 
passing fusion reactor thermal hydraulics, tritium facility design, and 
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fusion reactor safety, and (4) studies involving dosimetry and 
damage analysis. Recent accomplishments in each of these areas are 
summarized. (MOW) 


31939 (GA-A—15100(Vol.7)) GA TNS Project. Volume VII. 
General facility considerations. Status report for FY-78, October 1, 
1977—September 30, 1978. (General Atomic Co., San Diego, CA 
(USA)). Oct 1978. Contract EY-76-C-03-0167-038. 200p. Dep. NTIS, 
PC A09/MF AOl. 

In addition to the facility design, more often referred to as the 
balance-of-plant, this volume also describes the work performed on 
the designs of the major reactor support systems developed for the 
Power Generating Fusion Reactor (PGFR) and includes the neutral 
beam injection system, the tritium system, the vacuum pumping 
system, the remote maintenance system, and the cryogenic systems. 
Also included are introductory studies on safety considerations 
developed for three key areas namely, the cooling and steam gener- 
ator systems, the tritium handling systems, and particle debris trans- 
port. Finally, the total estimated cost for the PGFR is presented. 


31940 (ORNL/TM—S104) Study of tritium removal from fusion 
reactor blankets of molten salt and lithium—aluminum. Talbot, J.B. 
(Oak Ridge National Lab., TN (USA)). Mar 1976. Contract W-7405- 
ENG-26;EY-76-C-05-0033. 92p. Dep. NTIS, PC A05/MF AO1. 

Thesis. Submitted to Pennsylvania State Univ., University 
Park. 

The sorption of tritium by molten lithium—bismuth (Li—Bi, 
~ 15 at. % lithium) and solid equiatomic lithium—aluminum (Li— 
Al) was investigated experimentally to evaluate the potential appli- 
cations of both materials in a controlled thermonuclear reactor. The 
Li—Bi alloy was proposed to countercurrently extract tritium from 
a molten salt (LizBeF,) blanket. However, because of the low 
solubility (< 10 ppB) at temperature ranging from 500 to 700°C, the 
extraction process is not attractive. 


31941 Waste tritium cleanup for the tokamak fusion test reactor 
(TFTR). Weingart, M.; Stockinger, S.; Rossmassler, R. (Ebasco Serv, 
Inc, Princeton, NJ). Am. Soc. Mech. Eng., [Pap.]; No. 78-JPGC-NE- 
15, 1-9(Sep 1978). 

This paper discusses the Tritium Cleanup Systems that will be 
utilized for the TFTR. The various systems are described in detail 
along with significant performances and design consideration for the 
systems. These systems advance the state-of-the-art in the treatment 
of tritiated gas streams and in minimizing the overall release of 
tritium from a Tokamak fusion facility. 


POWER CONVERSION SYSTEMS 


31942 (GA-A—15100(Vol.4)) GA TNS Project. Volume IV. 
Fusion energy flow. Status report for FY-78, October 1, 1977— 
September 30, 1978. (General Atomic Co., San Diego, CA (USA)). 
Oct 1978. Contract EY-76-C-03-0167-038. 125p. Dep. NTIS, PC 
A06/MF AOl1. 

This volume deals with the phenomena associated with the 
flow of fusion energy from the plasma into the tokamak systems in 
the Power Generating Fusion Reactor. In addition to the normal 
operation considerations associated with the interactions between 
the plasma and the first wall and with the effects of fusion neutrons 
as they are attenuated throughout the system, the consequences of 
the rapid transfer of plasma energy resulting from disruptions are 
also addressed. 


31943 Calculation of the fusion power gain for a DD tandem 
mirror reactor. Logan, B.G.; Mirin, A.A.; Rensink, M.E.; Fowler, 
T.K. (University of California Lawrence Livermore Laboratory, 
Livermore, California U. S. A.). Sov. J. Plasma Phys. (Engl. Transl.); 
4: No. 3, 301-305(May 1978). 

The possibility of burning advanced fuels in a tandem mirror 
reactor is considered for a catalyzed DD cycle, in which unburned 
He* and T reaction products are reinjected to insure complete 
burnup. Examples are calculated in which the fusion power gain 
factor Q in the solenoid is 5 or more for this cycle burning pure 
deuterium as the only fuel input. Synchrotron radiation losses are 
suppressed by the high beta expected to be achievable in the tandem 
mirror system. Efficient direct conversion of energy carried away by 
charged particles at the end of the linear tandem mirror system may 
make it possible to abandon thermal conversion to electricity and 
thereby simplify reactor vessel design. 


INERTIAL CONFINEMENT TECHNOLOGY 
REFER ALSO TO CITATION(S) 31141, 31175, 31963 


31944 (LA-UR—79-136) 60-inch annular pitch polisher for 
LASL’s LASER-fusion effort. Williamson, R. (Los Alamos Scientific 
Lab., NM (USA)). 9 Nov 1978. Contract W-7405-ENG-36. 6p. 
(CONF-7811118—1). Dep. NTIS, PC A02/MF AOl1. 
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From Optical Society of America workshop on optical fabri- 
cation and testing; Dallas, TX, USA (9 Nov 1978). 

The Antares laser will require that about 100 high-precision 
NaCl windows of 18-in. diameter be produced, maintained, and 
repaired. To aid the industry in achieving the required production 
rates, a polishing development program was undertaken by LASL’s 
Laser Division in collaboration with the Air Force and International 
Laser Systems. The design and initial shakedown of the polishing 
machine is described. Preliminary results indicate the machine's 
design is sound, its operation is generally simple, and it should be 
capable of finishing 18-in. NaCl to better than A/2 visible and 20-10 
surface. Shakedown work with glass has demonstrated 0-0 surface, 
complete absence of edge roll, and 4/16 over 12 in., and A/6 over 19 
in. 


31945 (SAND—78-2246) Filament preheating for phi targets. 
Olsen, J.N. (Sandia Labs., Albuquerque, NM (USA)). Feb 1979. 
Contract EY-76-C-04-0789. 13p. Dep. NTIS, PC A02/MF AOl. 

The vaporization and preheating of a CDs filament inside a 
target is examined to investigate operation of such a target. The 
experimental arrangement duplicated the previous shots, with pre- 
pulse levels of 40 to 120 kV and several kA, and use of identical phi 
targets with CD» filaments. The behavior of the filament was ob- 
served by optical methods and was seen to consist of luminous and 
plasma phases in turn. This behavior is consistent with earlier 
hypotheses concerning phi target operation. 


31946 (UCRL—82182) Tabular equation of state of lithium for 
laser-fusion reactor studies. Young, D.A.; Ross, M.; Rogers, F.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 19 
Jan 1979. Contract W-7405-ENG-48. 13p. (CONF-781189—3). Dep. 
NTIS, PC A02/MF A011. 

From Conference on dense plasmas; Pasadena, CA, USA (14 
Nov 1978). 

A tabular lithium equation of state was formulated from three 
separate equation-of-state models to carry out hydrodynamic simula- 
tions of a lithium-waterfall laser-fusion reactor. The models we used 
are: ACTEX for the ionized fluid, soft-sphere for the liquid and 
vapor, and pseudopotential for the hot, dense liquid. The models are 
smoothly joined over the range of density and temperature condi- 
tions appropriate for a laser-fusion reactor. We also fitted the models 
into two forms suitable for hydrodynamic calculations. 


31947 Effect of crater formation on the absorption of focused 
laser light. Randall, C.; DeGroot, J.S. (University of California, 
Lawrence Livermore Laboratory, Livermore, California 94550). 
Phys. Rev. Lett.; 42: No. 3, 179-182(15 Jan 1979). 

We use a new computational model to investigate the absorp- 
tion of a focused beam of circularly polarized laser light, including 
the ponderomotive force. We find, in agreement with recent experi- 
ments, that at high intensity large craters can form due to the 
variation of the ponderomotive force across the focal region. The 
critical surface becomes concave and the walls of the crater refract 
the incident light so that resonant absorption can be greatly en- 
hanced. 


31948 Lens positioner with five degrees of freedom. Kobierecki, 
M.W.; Rienecker, F. Jr. (to Department of Energy). US Patent 
4,099,852. 11 Jul 1978. Filed date 5 Oct 1976. 4p. 

PAT-APPL-729,632. 

A device for positioning lenses precisely with five degrees of 
freedom (three translations and two angular rotations). The unique 
features of the device are its compact design, large clear aperture, 
and high degree of positioning accuracy combined with five degrees 
of freedom in axis motion. Thus, the device provides precision and 
flexibility in positioning of optical components. 


31949 Time dependent neutronics studies in inertial confinement 
fusion. Beranek, F. Madison, WI; Univ. of Wisconsin (1978). 159p. 
University Microfilms Order No. 78-15,394. 

Thesis (Ph. D.). 

The study of neutron moderation in the pellet and damage to 
the reactor blanket is accomplished using a time dependent neutron 
transport code, TDA. The characteristic background medium and 
the neutron source in the pellet is changing rapidly with time so the 
code has been modified to accept changes in nuclei density and 
source distributions. In a typical ICF target of rho R = 3 g/cm?, a 
significant amount of downscattering is observed. In addition, the 
(n,2n) reaction dominates the absorption process and a net increase 
in the neutron output is found. The effect of the softened spectrum in 
the first wall damage is significant. The total helium production in 
graphite decreased by 16% when the neutron-fuel collisions were 
taken into account for a pellet of rho R = 3 g/cm? while the total 
number of displacements per atom increased by 5%. These are 
normalized results which do not include the effect neutron multipli- 
cation. When tamped pellets were studied, it was found that if 10 mg 
of iron is used for each pellet, the activity produced after one year of 
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= is greater than the activity generated in a stainless steel 
blanket. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 30826, 30871, 31926 


31950 (ANL/FPP—77-5) MACK-IV, a new version of MACK: a 
program to calculate nuclear response functions from data in ENDF/B 
format. Abdou, M.A.; Gohar, Y.; Wright, R.Q. (Argonne National 
Lab., IL (USA)). Jul 1978. Contract W-31-109-ENG-38. 86p. Dep. 
NTIS, PC A05S/MF A011. 

MACK-IV calculates nuclear response functions important to 
the neutronics analysis of nuclear and fusion systems. A central part 
of the code deals with the calculation of the nuclear response 
function for nuclear heating more commonly known as the kerma 
factor. Pointwise and multigroup neutron kerma factors, individual 
reactions, helium, hydrogen, and tritium production response func- 
tions are calculated from any basic nuclear data library in ENDF/B 
format. The program processes all reactions in the energy range of 0 
to 20 MeV for fissionable and nonfissionable materials. The program 
also calculates the gamma production cross sections and the gamma 
production energy matrix. A built-in computational capability per- 
mits the code to calculate the cross sections in the resolved and 
unresolved resonance regions from resonance parameters in ENDF/ 
B with an option for Doppler broadening. All energy pointwise and 
multigroup data calculated by the code can be punched, printed 
and/or written on tape files. Multigroup response functions (e.g., 
kerma factors, reaction cross sections, gas production, atomic dis- 
placements, etc.) can be outputted in the format of MACK-ACTIV- 
ITY-Table suitable for direct use with current neutron (and photon) 
transport codes. 


31951 (CONF-781105—86) Design improvements simplify 
remote maintenance of tokamaks. Spampinato, P.T.; Sardella, C.; 
Shannon, T.E. (Grumman Aerospace Corp., Bethpage, NY (USA); 
Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 16p. Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The tokamak, by the nature of its plasma confinement con- 
cept, is a difficult device to maintain, and maintainability problems 
are compounded by the need to perform all operations remotely. 
This paper discusses the modifications to the Oak Ridge baseline 
TNS which led to significant improvements in device maintainabi- 
lity. They are: (1) a reduction in the number of toroidal field coils 
used and an increase in coil size, (2) a rearrangement of poloidal field 
coils to preclude the need for coil dismantling during a torus sector 
replacement, (3) use of a secondary vacuum enclosure. Various types 
of secondary enclosures are discussed, and the rationale for selecting 
a vacuum building approach is given. 


31952 (CONF-790125—20) Development of ductile long-range 
ordered alloys for fusion reactor systems. Liu, C.T. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 16p. 
Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

A series of Fe-base ordered alloys with compositions 
(Fe,Ni,Co)sV are developed for fusion reactor applications. The 
alloys from cubic ordered structure similar to AuCus below their 
critical ordering temperature. The alloys in the ordered state are 
ductile with elongaticn in excess of 35% at room temperture. Tensile 
tests of the ordered alloys at elevated temperatures indicate an 
unusually attractive mechanical behavior. Their strength, instead of 
decreasing as with conventional alloys, increases with temperature 
because of ordering effects. As a result, the ordered alloys are much 
stronger than 316 stainless steel, particularly at elevated tempera- 
tures. 


31953 (HEDL-SA—1568-FP) Shielding calculations for the 
Fusion Materials Irradiation Test Facility. Carter, L.L.; Morford, 
R.J. (Hanford Engineering Development Lab., Richland, WA 
(USA)). 1978. Contract EY-76-C-14-2170. 14p. (CONF-781105—75). 
Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Dose calculations have been made for 15 to 50 MeV monoen- 
ergetic neutrons normally incident upon slab shields. Calculations 
were also made for neutron sources characteristic of the test cell in 
the FMIT Facility. Consistent removal cross sections have been 
defined and checked against the transport calculations so that the 
dose for other materials and/or source energies can be quickly 
estimated in cost trade-off studies. The most important cross sections 
have been determined from sensitivity calculations, and cross sec- 
tions are being measured for iron and oxygen at a few neutron 
energies between 20 and 50 MeV. 


31954 (KFK—2590) Materials for fusion reactors. Ehrlich, K.; 
Kaletta, D.; Eyre, B.L.; Klitigelhoefer, R.; Kulcinski, G.L. (Kern- 
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forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.)). Mar 
1978. 122p. (In German). Dep. NTIS (US Sales Only), PC A07/MF 
AOl. 


The following report describes five papers which were given 
during the IMF seminar series summer 1977. The purpose of this 
series was to discuss especially the irradiation behaviour of materials 
intended for the first wall of future fusion reactors. The first paper 
deals with the basic understanding of plasma physics relating to the 
fusion reactor and presents the current state of art of fusion technol- 
ogy. The next two talks discuss the metals intended for the first wall 
and structural components of a fusion reactor. Since 14 MeV neu- 
trons play an important part in the process of irradiation damage 
their role is discussed in detail. The question which machines are 
presently available to simulate irradiation damage under conditions 
similar to the ones found in a fusion reactor are investigated in the 
fourth talk which also presents the limitations of the different 
methods of simulation. In this cantext also discussed is the impor- 
tance future intensive neutron sources and materials test reactors will 
have for this problem area. The closing paper has as a theme the 
review of the present status of research of metallic and non-metallic 
materials in view of the quite different requirements for different 
fusion systems; a closing topic is the world supply on rare materials 
required for fusion reactors. 


31955 (LA-UR—79-23) Differential neutron cross section for 
free interstitial production in copper. Goldstone, J.A.; Parkin, D.M.; 
Simpson, H.M. (Los Alamos Scientific Lab., NM (USA)). 1979. 
Contract W-7405-ENG-36. 5p. (CONF-790125—6). Dep. NTIS, PC 
A02/MF AOl1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Free interstitials produced by monoenergetic neutrons were 
monitored by changes in Young's modulus of a vibrating foil speci- 
men. These changes can be related to the number of pinners on 
dislocations which depends on the number of defects produced. The 
pinning rate is compared with displacement cross section calcula- 
tions and agrees with the Norgett—Robinson—Torrens (NRT) 
model. Electron irradiations on the same sample yield estimates of 
the free interstitial production cross section to be approx. 1% of the 
NRT cross section. 


31956 (LA-UR—79-87) Large ceramics for fusion applications. 
Hauth, W.E.; Stoddard, $.D. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 6p. (CONF-790125—4). 
Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Prominent ceramic raw materials and products manufacturers 
were surveyed to determine the state of the art for alumina ceramic 
fabrication. This survey emphasized current capabilities and limita- 
tions for fabrication of large, high-density, high-purity, complex 
shapes. Some directions are suggested for future needs and develop- 
ment. Ceramic-to-ceramic sealing has applications for several tech- 
nologies that require large and/or complex vacuum-tight ceramic 
shapes. Information is provided concerning the assembly of complex 
monolithic ceramic shapes by bonding of subassemblies at tempera- 
tures ranging from 450 to 1500°C. Future applications and fabrica- 
tion techniques for various materials are presented. 


31957 (LA-UR—79-103) Displacement functions for diatomic 
materials. Panrkin, D.M.; Coulter, C.A. (Los Alamos Scientific Lab., 
NM (USA)). 29 Jan 1979. Contract W-7405-ENG-36. 6p. (CONF- 
790125—9). Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

An extension of the methods of Lindhard et at. was used to 
calculate the total displacement function n/sub ij/(E) for a number 
of diatomic materials, where n/sub ij/(E) is defined to be the 
average number of atoms of type j which are displaced from their 
sites in a displacement cascade initiated by a PKA of type i and 
energy E. From the n/sub ij/(E) one can calculate the fraction n/sub 
ij/(E) of the displacements produced by a type i PKA with energy E 
which are of type j. Values of the n/sub ij/ for MgO, CaO, AlsOs, 
and TaO are presented. It is shown that for diatomic materials with 
mass ratios reasonably near one (e.g., MgO, AlsOs) and equal 
displacement thresholds for the two species the n/sub ij/ become 
independent of the PKA type i at energies only a few times thresh- 
old. However, for larger mass ratios the n/sub ij/ do not become 
independent of i until much larger, energies are reached - e.g. > 10° 
eV for TaO. In addition, it is found that the n/sub ij/ depend 
sensitively on the displacement thresholds, with very dramatic 
charges occuring when the two thresholds become significantly 
different from one another. 


31958 (LA-UR—79-113) L3 (33) an analytic comparison of the 
effect of steady state and cyclic pulsed radiation on void growth and 
swelling. Kmetyk, L.N.; Sommer, W.F.; Weertman, J.; Green, W.V. 


ERA VOL. 4, NO. 11 


(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 5p. (CONF-790125—8). Dep. NTIS, PC A02/MF AOl1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The analysis of Ghoniem and Kulcinski of pulsed radiation 
was extended to include the effects of temperature oscillations and 
multiple pulses. Multiple pulses are required before the vacancy 
concentration stabilizes to an oscillation between limits. Then void 
growth proceeds at a nearly uniform rate. Point defect recombina- 
tion plays only a minor role, but temperature oscillations play a 
significant role. 


31959 (ORNL/TM—6617) Tokamak instrumentation and con- 
trols. Becraft, W.R.; Bettis, E.S.; Houlberg, W.A.; Onega, R.J.; 
Stone, R.S. (Oak Ridge National Lab., TN (USA)). Feb 1979. 
Contract W-7405-ENG-26. 69p. Dep. NTIS, PC A04/MF AOl1. 

The three areas of study emphasis to date are: (1) Physics 
implications for controls, (2) Computer simulation, and (3) Shut- 
down/aborts. This document reports on the FY 78 efforts (the first 
year of these studies) to address these problems. Transient scenario 
options for the startup of a tokamak are developed, and the implica- 
tions for the control system are discussed. This document also 
presents a hybrid computer simulation (analog and digital) of the 
Impurity Study Experiment (ISX-B) which is now being used for 
corroborative controls investigations. The simulation will be expand- 
ed to represent a TNS/ETF machine. 


31960 (PPPL—1497) Vacuum vessel design for a tokamak igni- 
tion test reactor. Gralnick, S.L.; Luzzi, T.; Bundy, J. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Feb 1979. Contract EY-76- 
C-002-3073. 24p. (CONF-780508—81). Dep. NTIS, PC A02/MF 
AOl. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The conceptual design of a double walled titanium vaccum 
vessel is presented. The following details of this semi-monocoque 
construction are analyzed: vessel-plasma-coils electrodynamic inter- 
action, tritium containment, structural requirements and thermal 
requirements. In the electrodynamic analysis, consideration is given 
to the characteristic magnetic diffusion time and vessel overpressure 
during a major disruption. In the structural analysis, membrane 
stresses and poloidal and toroidal static buckling are considered. In 
the thermal analysis both surface boiling and liquid turbulent heat 
transfer are found to be adequate. The coolant quantity and distribu- 
tion is determined. 


31961 (SAND—78-1435C) Field desorption and field ion surface 
studies of samples exposed to the plasmas of PLT and ISX. Kellogg, 
G.L.; Panitz, J.A. (Sandia Labs., Albuquerque, NM (USA)). 1978. 
Contract EY-76-C-04-0789. 10p. (CONF-790125—19). Dep. NTIS, 
PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Modifications to the surface of field-ion specimens exposed to 
plasma discharges in PLT and ISX determined by Imaging Probe, 
Field Ion Microscope, and Transmission Electron Microscope analy- 
sis have in the past shown several consistent features. Surface films 
consisting primarily of limiter material with trapped plasma and 
impurity species have been found to reside on samples with direct 
line of sight exposure to the plasma during the discharges. Control 
specimens placed in the tokamak, but shielded from the plasma, on 
the other hand, remained free of deposits. When exposed to only 
high power plasma discharges, samples placed at the wall position in 
PLT and ISX have survived the exposures with no evidence of 
damage or implantation. In this paper we describe the results of a 
recent exposure in PLT in which for the first time samples of 
stainless steel were included for High-Field Surface Anaiysis. Toka- 
mak operating conditions, including stainless-steel limiters, titanium 
gettering between discharges, and the occurrence of a disruption, 
also distinguished this exposure from those carried out previously. 
Surprisingly, even with stainless-steel limiters, carbon films were 
found to be deposited on the samples at a rate (50 to 60A in 6 shots) 
comparable to earlier exposures with carbon limiters SOOA in 69 
shots). 


31962 (SAND—78-1499C) Material surface modification for 
first wall protection. Davis, M.J. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 10p. (CONF-790125—21). 
Dep. NTIS, PC A02/MF AOl1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The elements and strategy of a program to develop low Z 
surfaces for tokamak reactors is described. The development of low 
Z coated limiters is selected as an interim goal. Candidate materials 
were selected from the elements: Be, B, Al, Ti, V, C, O, N and their 
compounds. The effect of low energy erosion on surface morphol- 
ogy is shown for Be, TiC and VBei2. The tradeoffs in coating design 
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are described. Stress analysis results for TiBz coated POCO graphite 
limiters for ORNL’s ISX-B tokamak are given. 


31963 (SAND—79-0222C) Critical environmental considerations 
for particle-beam-driven ICF reactor materials. Cook, D.L.; Sweeney, 
M.A. (Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY- 
76-C-04-0789. 10p. (CONF-790125—11). Dep. NTIS, PC A02/MF 
AOl. 


From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The magnitude of the chamber gas pressure required for beam 
propagation along low-density plasma channels in a particle-beam- 
driven ICF reactor (> 6 KPa) results in a first wall environmenta 
very different from that expected either in a laser-driven reactor or a 
magnetic confinement reactor. The gas greatly attenuates the energy 
in x-rays and debris ions from the pellet, shielding the chamber wall 
from severe transient thermal loads. The presence of the gas is also a 
major consideration in power transmission and in mitigation of diode 
damage. In this paper, basic design information for gas-filled particle 
beam reactors is presented and an assessment of the critical materials 
environments is made. The nature of the materials-related problems 
is discussed and the areas in which research is most needed are 
specified. 


31964 (SAND—79-0330C) Interaction of implanted deuterium 
and helium with beryllium: radiation enhanced oxidation. Langley, 
R.A. (Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY- 
76-C-04-0789. 4p. (CONF-781053—12). Dep. NTIS, PC A02/MF 
AOl. 

From APS plasma physics meeting; Colorado Springs, CO, 
USA (30 Oct 1978). 

The interaction of implanted deuterium and helium with 
beryllium is of significant interest in the application of first wall 
coatings and other components of fusion reactors. Electropolished 
polycrystalline beryllium was first implanted with a Xe backscatter 
marker at 1.98 MeV followed by either implantation with 5 keV 
diatomic deuterium or helium. A 2.0 MeV He beam was used to 
analyze for impurity buildup; namely oxygen. The oxide layer thick- 
ness was found to increase linearly with increasing implant fluence. 
A 2.5 MeV H* beam was used to depth profile the D and He by ion 
backscattering. In addition the retention of the implant was meas- 
ured as a function of the implant fluence. The mean depth of the 
implant was found to agree with theoretical range calculations. 
Scanning electron microscopy was used to observe blister formation. 
No blisters were observed for implanted D. but for implanted He 
blisters occurred at ~ 1.75 x 10'7 He cm™2 The blister diameter 
increased with increasing implant fluence from about 0.8 pm at 108 
He cm? to 5.5 ym at 3 x 10'* He cm™ 


31965 Blistering of rhenium irradiated with 21 kev helium ions. 
Van Guysse, J.; Nandedkar, R.V.; Stals, L.; Deruytter, A. (Rijk- 
shoger Inst voor Tech Onderwijs en Kernenerg, Mol, Belg). Appi. 
Phys.; 17: No. 1, 89-97(Sep 1978). 

Blistering of rhenium following 21 keV He$sup +$-ion irra- 
diation at temperatures between 300 K and 1200 K is described. 
Blistering starts at 300 K at a dose of 3*10$sup 17$ ions/cm$sup 28. 
The most probable blister diameter varies from 4400 A at 300 K to 
10,100 A at 1200 K. Relationships among blister depth, blister 
diameter, and blister height are derived. These results are relevant to 
material problems in fusion reactors. 21 refs. 


31966 High yield neutron source. Sahlin, H.L.; Brownell, J.H.; 
Freeman, B.L. Jr. (to Dept. of Energy). US Patent Application 
880,677. 23 Feb 1978. 6p. 

A high yield neutron source comprising a plasma focus 
device in combination with a structured target is described. The 
plasma focus device generates a plasma sheath which focuses on a 
structured target in a predetermined focal region. The structured 
target provides impedance matching such that the peak ion density 
and temperature occur nearly simultaneously. 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 


31967 (CEER—5) Puerto Rico Nuclear Center annual report, 
July 1, 1975—September 30, 1976. (Center for Energy and Environ- 
ment Research, Caparra Heights (Puerto Rico)). Oct 1977. 137p. 
Dep. NTIS, PC A07/MF AO1. 

Separate abstracts were prepared for ten sections of the 
report. An additional section is included on publications, seminars, 
and organization charts. (HLW) 
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31968 (DOE/S—0006) Equal Employment Opportunity confer- 
ence summary report. (Department of Energy, Washington, DC 
(USA). Office of Equal Opportunity). Aug 1978. 38p. (CONF- 
7805136—). Dep. NTIS, PC A03/MF AO1. 

From Equal employment opportunity conference; Rosslyn, 
VA, USA (9 May 1978). 

The first department-wide DOE EEO conference was held 
May 9—12, 1978, in Rosslyn, Virginia. It was designed to provide a 
forum for the interchange of information, policy, and procedural 
guidance and to provide the EEO staff a better understanding of 
their role in implementing the EEO program. The conference con- 
sisted of plenary sessions, panels, and workshops. Reports given at 
the conference are briefly summarized, and a number of recommen- 
dations are set forth. (RWR) 


MATHEMATICS AND COMPUTERS 


31969 (BNL—S50945) L oo estimates and variational crimes in 
the finite element method. Goldstein, C.I. (Brookhaven National 
Lab., Upton, NY (USA)). Nov 1978. Contract EY-76-C-02-0016. 
47p. Dep. NTIS, PC A03/MF AOI. 

In order to solve numerically a second-order elliptic bound- 
ary-value problem in a bounded domain, 2, by use of the finite 
element method, it is often necessary in practice to violate certain 
assumptions of the standard variational formulation. Two of these 
variational crimes are considered here. It is shown that optimal L oo 
estimates still hold. The first crime occurs when a nonconforming 
finite element method is employed, so that smoothness requirements 
are violated at interelement boundaries. The second crime occurs 
when numerical integration is employed, so that the bilinear form is 
perturbed. Abstract error estimates are established. These estimates 
are first applied to treat a nonconforming finite element method and 
then to treat the case of numerical integration. In both cases, the 
patch test is crucial to the proof of L o estimates, just as it was in 
the case of mean square estimates. 


31970 (BNL—S50958) Introduction to graphics at the CSCF. Clif- 
ford, T.S. (Brookhaven National Lab., Upton, NY (USA)). Feb 
1979. Contract EY-76-C-02-0016. 39p. Dep. NTIS, PC A03/MF 
AOl. 

Several types of plotting devices are available to the users of 
the BNL Central Scientific Computing Facility; three plotting lan- 
guages interface to FORTRAN. The available devices and lan- 
guages are described, and basic advice on their use is given. 8 
figures. (RWR) 


31971 (CONF-770607—5) Time-invariant descriptor systems. 
Luenberger, D.G. (Systems Control, Inc., Palo Alto, CA (USA)). 
1977. Contract EX-76-C-01-2090. 6p. Dep. NTIS, PC A02/MF AO1. 

From Joint automatic control conference and IEEE Society 
on Control Systems; San Francisco, CA, USA (22 Jun 1977). 

Descriptor variable systems consist of a mixture of static and 
dynamic equations. The structural characteristics of linear time- 
invariant descriptor systems are investigated, and an efficient tech- 
nique for converting a descriptor system to recursive form, if such a 
conversion is possible, is developed. The connection between de- 
scriptor systems and the classical theory of matrix pencils is exploit- 
ed. This yields a canonical form for descriptor sytems. The main 
contribution of this study is the shuffle algorithm. This algorithm 
serves both as a test for the solvability of a descriptor system, and as 
a procedure for converting a system to recursive form, without a 
change of variable. 


31972 (COO—2383-0047) Simulation of continuous networks 
with MODEL. Roth, M.G.; Runge, T-.F. (Illinois Univ., Urbana 
(USA). Dept. of Computer Science). Dec 1978. Contract EY-76-S- 
02-2383. 165p. (UILU-ENG—78-1743; UIUCDCS-R—78-921). Dep. 
NTIS, PC A08/MF AO1. 

This manual is intended for the student, scientist, or engineer 
whose interests involve the solution of ordinary differential equa- 
tions. In many cases, such equations arise in connection with the 
development of computer simulation models. MODEL (Modular 
Ordinary Differential Equation Language) is a very general and 
easy-to-use package for the formulation and simulation of continuous 
system models based on ordinary differential and nondifferential 
equations ad generalized network (i.e., connective) effects. Partial 
differential equations can also be handled when they are transformed 
to a system of ODEs by the finite element method or the method of 
lines. MODEL combines both equation-oriented and network-orient- 
ed modeling features with a stiffly stable implicit integration method; 
this approach allows it to be applied more widely and easily than 
any other continuous simulation package. 18 figures, 7 tables. 


31973 (COO—3077-157) Structure of the PUMA computer 
system: overview and the central processor. Grishman, R. (New York 
Univ., NY (USA). Courant Mathematics and Computing Lab.). Nov 
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1978. Contract EY-76-C-02-3077. 79p. Dep. NTIS, PC A05/MF 
AOl. 


Project objectives and history are summarized first. Then the 
overall system structure is briefly described. Next, the central pro- 
cessor is discussed in some detail. Then the microprograming lan- 
guage of the PUMA is described; this chapter can serve as an 
introduction for the microprogramer. Finally, the microprogram for 
emulation of the Control Data 6600 is presented in its entirety. 9 
figures. (RWR) 


31974 (EGG—1183-1733) LASL/EG and G General Purpose 
IEEE-488 Bus Device Driver (GPDRV). Brower, I.J. (EG and G, 
Inc., Las Vegas, NV (USA). Energy Measurements Group). 1 Nov 
1978. Contract EY-76-C-08-1183. 48p. Dep. NTIS, PC A03/MF 
AOl. 

GPDRV is a Device Driver for the RSX-11M Operating 
System designed as a software interface between RSX-11M and the 
IEEE-488 Bus via a Tektronix CPi100 Interface. GPDRV allows 
communication with the IEEE-488 Bus by use of the RSX-11M 
standard FORTRAN READ, WRITE, QIO Statements. The Tek- 
tronix CP1100 Interface must be modified so all 8 interrupts will 
interrupt through the same vector and bit 14 of the Bus Address 
Register will indicate if the CP1100 Interface is System Controller. 
The CP1100 Interface may be further modified if it is System 
Controller (bit 14 of the Bus Address Register equals a zero) so that 
Interface Clear and Remote Enable cannot be sent by the Interface. 
A more detailed explanation of the CP1100 may be found the the 
“TEKTRONIX CPI1100/IEEE 488 INTERFACE” Instruction 
Manual. 


31975 (K/CSD/TM—27) ECHO: a simple procedure to ECHO 
input data from any existing FORTRAN code. Russ, O.W. Jr. (Oak 
Ridge Gaseous Diffusion Plant, TN (USA)). Jan 1979. Contract W- 
7405-ENG-26. 23p. Dep. NTIS, PC A02/MF AO. 

An exact copy of input data to a FORTRAN program can be 
listed by inserting a single statement, CALL ECHO, and just a few 
Job Control Language (JCL) statements, without any further 
changes to the program itself. This allows the card images to be 
displayed such that the card columns and card sequence order can 
be easily checked for accuracy. These features are of great impor- 
tance in computer codes requiring large numbers of input cards 
having data in specific columns or fields and in a particular input 
stream sequence. By such display of the input data, program state- 
ments can concentrate on the presentation of the input data in a 
meaningful manner rather than just as a check on their accuracy. 
Also, these data are presented at the beginning of the program; in 
this way problems of the data remaining in buffers and not being 
printed out are avoided, as well as those associated with ABENDS 
caused by the input data themselves. The printout shows the card 
columns by tens at the top and bottom of each page and after the last 
card, and indicates the physical sequential number of each card read. 


31976 (LA—7637-MS) Efficient matrix factorization for digital 
image processing. Informal report. Moler, C.B.; Stewart, G.W. (Los 
Alamos Scientific Lab., NM (USA)). Jan 1979. Contract W-7405- 
ENG-36. 18p. Dep. NTIS, PC A02/MF AOl1. 

Matrices obtained by digitizing photographs and video images 
can easily be too large to fit into the main memory of modern 
computers. This report describes a matrix factorization, the PDQ 
factorization, that requires much less arithmetic than previous factor- 
ization methods and, perhaps more important, does not require the 
matrix to be stored in the main memory. The emphasis is on the 
application of PDQ to image representation, but its applicability to 
image restoration and image enhancement are also addressed. 3 
figures. 


31977 (LA—7676-MS) Dirichlet integrals and a theory of mar- 
ginal densities in spaces of dimension N = 2. Everett, C.J.; Cashwell, 
E.D. (Los Alamos Scientific Lab., NM (USA)). Feb 1979. Contract 
W-7405-ENG-36. 17p. Dep. NTIS, PC A02/MF AO1. 

A continuous, nonnegative function f(r) on (0,R), with fo/sup 
R/ r/sup N-1/ f(r) dr suitably defined, determines a radially symmet- 
ric probability density f(V (2: /sup N/x/sub i/?)) on the sphere 0 < 
2:/sup N/x/sub i/? < R? in N-space, with a definite marginal 
density p(x:) on 0 < absolute value x; < R. The resulting corre- 
spondence f(r) — p(x:) is one—one, and the unique function f(r) with 
a given marginal density p(x:) is expressible explicitly in terms of 
p(x:). Necessary and sufficient conditions are obtained for a function 
p(x:) to be the marginal density of some f(r) in the case of odd N, 
while necessary and weak sufficient conditions are given for even N. 
A Dirichlet-type integral is an essential tool, and its value is here 
derived by a simple induction on N, which avoids the combersome 
transformation to the N-cube usually employed in such cases. 


31978 (SAND—78-1291) Constrained least squares curve fitting 
to discrete data using B-splines: a user's guide. Hanson, R.J. (Sandia 
Labs., Albuquerque, NM (USA)). Feb 1979. Contract EY-76-C-04- 
0789. 43p. Dep. NTIS, PC A03/MF AOl1. 
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A subprogram, FC(), was developed that allows a user to fit 
discrete data in a weighted least-squares sense by using piece-wise 
polynomial functions. The piece-wise polynomial functions are rep- 
resented by B-splines on a given set of knots. An existing package of 
codes, developed by C.W. de Boor, is used to evaluate the B-splines. 
The code FC() contains some important new features. In addition to 
the least-squares fitting of the data, a variety of constraints can be 
imposed on the fitted curve or its derivatives. These are equality, 
inequality, and perodic constraints at a discrete, user-specified set of 
points. This feature allows one to achieve desired qualitative proper- 
ties in the resulting curve. Another feature of this code is the 
capability of dealing with large data sets. This is accomplished by 
the user's first accumulating the Q-R decomposition of the least- 
squares equations, and then passing the upper triangular factor to 
FC(). The computation of the residual variance function can be done 
by use of an additional function subprogram, CV(), which is pro- 
vided. 3 figures, 2 tables. 


31979 (SAND—78-1501) Solving complex valued differential 
systems. Watts, H.A.; Scott, M.R.; Lord, M.E. (Sandia Labs., Albu- 
querque, NM (USA)). Jan 1979. Contract EY-76-C-04-0789. 39p. 
Dep. NTIS, PC A03/MF AOl1. 

Linear two-point boundary-value problems defined in com- 
plex space arise frequently in physical studies. Boundary-value pro- 
cedures are examined on the basis of superposition principles applied 
to the associated real system of equations. It is shown how to take 
advantage of the fact that the underlying problem is complex; the 
usual number of necessary integrations of the homogeneous system 
can be cut by one-half. Several aspects of incorporating these ideas 
into a computer code utilizing an orthonormalization procedure are 
also discussed. | table. 


31980 (SAND—78-1652) Variable order Runge—Kutta codes. 
Shampine, L.F.; Gordon, M.K.; Wisniewski, J.A. (Sandia Labs., 
Albuquerque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 
27p. Dep. NTIS, PC A03/MF AO1. 

The most popular methods for the solution of a non-stiff, but 
otherwise general, initial-value problem for an ordinary differential 
equation are the Adams, Runge—Kutta, and extrapolation methods 
(A, R-K, and E, respectively). If one could select at each step the 
best fixed-order R-K code for the step, the resulting algorithm 
would compete with A codes in derivative evaluations and present 
important advantages. Four codes based on different approaches 
have been written and studied. The RKSW code is rather successful. 
The earlier RKSG code is also described in some detail. Contrasting 
the ways these two codes handle a given task illuminates the 
construction of R-K codes which vary their order and the construc- 
tion of mathematical software from a collection of goals and algor- 
ithmic ideas. (RWR) 


31981 (SAND—78-2233) Coordinate transformations used in 
data reduction at Tonopah test range. Lathrop, L.W. (Sandia Labs., 
Albuquerque, NM (USA)). 1 Nov 1978. Contract EY-76-C-04-0789. 
24p. Dep. NTIS, PC A02/MF AOl. 

A large part of the data at the Tonopah test range is metric 
tracking data obtained from radar and cinetheodolites. To be mean- 
ingful, these data must be transformed between local station coordi- 
nates and some common reference system, such as geodetic coordi- 
nates. Specific computer subroutines in use at TTR, LLH, 
ROTATI, ROTAT2, and XYZ are explained and listed. 4 figures, 4 
tables (RWR) 


31982 (SAND—79-0003C) Scientific computing practices at 
Sandia Laboratories, Albuquerque. Detry, R.J.; Scott, M.R. (Sandia 
Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 
13p. (CONF-790402—6). Dep. NTIS, PC A02/MF AOl1. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

Sandia Laboratories has major responsibilities in the areas of 
research and development for nuclear weapons, nuclear material 
safeguards and security, various energy programs, and nuclear reac- 
tor safety. Scientific computing is an indispensible part of the work 
done in support of these programs. To meet this need, Sandia has 
developed a large central computing facility. Sandia has taken the 
position that the computer is a resource to be used by the scientist or 
engineer much like any other laboratory instrument. Consequently, 
the individual organizations are largely responsible for the develop- 
ment and use of computer programs and data files needed to support 
their work. The scientific computers are operated on an open-shop 
basis in support of this philosophy. The Computing Directorate 
limits its support of the line organizations to the provision of general 
purpose libraries, such as graphics and mathematical software, and 
the maintenance of a small group of applied mathematicians and 
numerical analysts. This group assists the line organizations with 
mathematical modeling and numerical analysis tasks that are out of 
the ordinary or beyond the current capabilities of the line 
organization's staff. This paper discusses the evolution of the Sandia 
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philosophy on scientific computing and presents some of the pros 
and cons of this position. 


31983 (SAND—79-0069) Multiple precision integer operation 
package for CDC 6600 and 7600. Hanson, R.J. (Sandia Labs., Albu- 
querque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 40p. 
Dep. NTIS, PC A03/MF AOl1. 

A package of FORTRAN codes was developed for certain 
multiple-precision integer operations. These operations include basic 
arithmetic, modular exponentiation, and conversion of numbers to 
and from decimal representation. The package is specialized to run 
on the CDC 6600 or 7600. It is not portable due to the fact that it 
uses the CDC-supported Boolean intrinsic functions. Both efficiency 
and reliability were achieved in the package. Efficiency was 
achieved by exploiting the intrinsic Boolean functions (MASHC( ), 
and ( ), etc.) in the implementation of the arithmetic. Reliability is 
maintained by cross-checking both the lengths of internal working 
storage arrays against the requirements of the operations, and the 
size and sign of the internal representation of the digits. The follow- 
ing subroutines are listed: MPADD, INTPLS, INTMIN, MPSUB, 
MPMULT, INTPRD, MPDIVR, INTQRM, MPMDEX, IGET, 
MPDTOB, MPBTOD, MPCOPY, MPCHK, and MPINIT. 15 fig- 
ures 


31984 (SAND—79-0488) Justification for Class VI scientific 
computing capability at Sandia Laboratories, Albuquerque. (Sandia 
Labs., Albuquerque, NM (USA)). Feb 1979. Contract EY-76-C-04- 
0789. 36p. Dep. NTIS, PC A03/MF AOl1. 

Sandia Laboratories, Albuquerque, has been delegated techni- 
cal responsibilities in a wide variety of research and development 
activities of national importance. Sandia's scientific computer com- 
plex is an extremely valuable tool in solving technical problems 
associated with these research and development activities. Increasing 
problem complexity, plus the need to solve problems with greater 
confidence and accuracy in a timely fashion, has generated the need 
for significantly enhance scientific computing capacity and capabili- 
ty for Sandia in the near future. Accordingly, Sandia is requesting a 
Class VI computer for FY 81. Such a computer is capable of 20 to 6 
x 10° floating-point operations per second. 10 figures 


31985 (TAC-RS—78-001) Quarterly literature review of the 
remote sensing of natural resources. First quarter, January—March 
1978. (New Mexico Univ., Albuquerque (USA). Technology Appli- 
cation Center). Jun 1978. 403p. Univ. of New Mexico, Albuquerque. 

The Technology Application Center reviews abstracted lit- 
erature and selects documented data and data gathering techniques 
which are performed or obtained remotely from space, aircraft, or 
ground-based stations for publication in its quarterly review. The 
information sources used are the publications of the National Aero- 
nautics and Space Administration, Engineering Index Monthly, Se- 
lected Water Resources Abstracts, Government Reports Announce- 
ments, bibliography and index of geology, and energy research 
abstracts. The selected abstracts are keyworded and categorized into 
one of the eight sections. These are general, geology and hydrology, 
agriculture and forestry, marine sciences, urban land use, instrumen- 
tation, and image processing and machine processing. Approximate- 
ly 700 abstracts with complete bibliographic citations are compiled 
in the current review. (JSR) 


31986 (UCID—3011) Octopus system user's guide. Collins, J.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Apr 1975. Contract W-7405-ENG-48. 41p. Dep. NTIS, PC A03/MF 
AOl. 


This document is a newcomer’s guide to the LLL computer 
center, and explains how to submit a job and get it processed in the 
simplest possible way. The manual tells the user how to communi- 
cate with the system through the teletypewriter, and briefly de- 
scribes some of the available compilers, text editors, utility routines, 
and computer graphics devices. 7 figures. 


31987 (UCID—15664) Introduction to computers CIC report 
K1-002. Requa, J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). May 1970. Contract W-7405-ENG-48. 64p. Dep. 
NTIS, PC A04/MF A011. 

This publication is a general information manual that presents 
a basic introduction to large, binary, fixed-word-length digital com- 
puters. The computers of the LLL Octopus time-sharing system are 
of this type. This publication is recommended reading for everyone 
who wants an introduction to large computers. The first chapter 
deals with number systems and data representations. The second 
chapter gives a general description of a hypothetical computer and 
its workings. The third chapter deals with systems software. The 
fourth chapter deals with input, output, and storage media. The fifth 
chapter relates the considerations of the previous chapters to the 
computers and computer languages available at LLL. (RWR) 


31988 (UCID—18062) Quadrantal symmetry calculations for 
nonsymmetric half-plane filters. Goodman, D.M. (California Univ., 
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Livermore (USA). Lawrence Livermore Lab.). 6 Nov 1978. Con- 
tract W-7405-ENG-48. 13p. Dep. NTIS, PC A02/MF AO]. 

The conditions under which an all-pole, stable, nonsymmetric 
half-plane filter has a quadrantally-symmetric magnitude response 
are investigated. It is shown that quadrantal symmetry is obtained if 
and only if the denominator of the tranfer function can be written as 
the product of two functions; the inverse z-transforms of these two 
functions have different regions of support, and one of them must 
obey a symmetry condition. 3 figures. 


31989 (UCRL—82091) Collection of software for ordinary dif- 
ferential equations. Hindmarsh, A.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jan 1979. Contract W-7405- 
ENG-48. 16p. (CONF-790402—5). Dep. NTIS, PC A02/MF AOI. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

Two groups of programs have been developed, primarily at 
LLL, for the numerical solution of initial-value problems for systems 
of ordinary differential equations. The first includes the GEAR 
package, based on the earlier work of C.W. Gear. It is a general- 
purpose, variable-step, variable-order, automatic ODE solver, with 
eight different method options, covering both stiff and nonstiff 
problem types. A number of variants of GEAR have also been 
written, largely in order to solve large stiff problems of various 
types. A newer and smaller group of programs is based on the 
EPISODE package (co-authored with G.D. Byrne), which resem- 
bles GEAR but is based on totally variable-step formulas. Consider- 
able effort has been spent in adapting these ODE solvers to problems 
arising from time-dependent partial differential equations. All of the 
solvers discussed are publicly available. 1 figure, 1 table. 


31990 (UCRL—82406) Method-of-lines considerations in ODE 
software design. Hindmarsh, A.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Feb 1979. Contract W-7405- 
ENG-48. 5p. Dep. NTIS, PC A02/MF AO1. 

The frequent use of ODE solvers on PDE problems, via the 
numerical method of lines (NMOL), has significant implications in 
the design of ODE software. Large, stiff problems are typical, and 
the use of structure is essential. Solvers based on BDF methods have 
certain desirable properties here, and the many variant versions of 
the GEAR and EPISODE packages reflect the needs of NMOL 
applications. 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 30192, 31424, 31457 


31991 (BNL-NCS—25551) Design considerations and philosophy 
of a device-independent publications/graphics system. Burt, J.S. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 16p. (CONF-781159—6). Dep. NTIS, PC A02/MF 
AOl. 

From Fall DECUS U.S. symposium; San Francisco, CA, 
USA (27 Nov 1978). 

Over a period of ten years the National Nuclear Data Center 
has implemented graphics systems to meet a broad range of user 
requirements in the areas of interactive graphics, publications, and, 
to a lesser extent, text-editing, graphical data interpretations, and on- 
line data evaluation. The systems have been designed to support 
varying levels of user sophistication with respect to programing 
ability and user knowledge of the hardware involved. An overview 
is presented of the NNDC’s graphics system which is available to the 
user via a higher-level language, FORTRAN. The system was 
designed with layers of software between the user and the device- 
dependent code. One layer is dedicated to processing the incompati- 
bilities and inconsistencies between such devices as paper plotter, 
interactive graphics, and FR-80 microfilm/microfiche hardware. 
Another handles the niceties necessary for finer-quality publications 
work, e.g., superscripting, subscripting, boldface, variable character/ 
page sizing, rotation, the use of multiple character sets (e.g., math- 
ematical, Greek, physics) as well as features to allow the user to 
design special characters. 12 figures. 


31992 (CEER—S, pp 21-26) Training and information. Oct 1977. 

In Puerto Rico Nuclear Center annual report, July 1, 1975— 
September 30, 1976. 

The Training and Information Division provides centralized 
direction and coordination for the training and information activities 
of the Center for Energy and Environment Research (formerly 
Puerto Rico Nuclear Center). The Division Head serves as Educa- 
tional Officer, Technical Information Officer, and Public Informa- 
tion Officer. Training responsibilities include registering students; 
maintaining centralized records on training activities; preparin re- 
ports for ERDA; scheduling the utilization of training facilities; 
providing audiovisual equipment; assisting in the preparation of 
courses, seminars, symposia, and meetings; administering fellowship 
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programs; and providing personal assistance to students in matters 
such as housing and immigration. The Division Head represents the 
Director on the Admissions Committee. Information responsibilities 
include preparation of manuscripts for ERDA patent clearance and 
publication release, maintenance of central files on all manuscripts 
and publications, preparation of the Annual Report, providing edito- 
rial and translation assistance, operation of a Technical Reading 
Room, operation of an ERDA Film Library, operation of a Repro- 
duction Shop, providing copying services, and assisting visitors. 


31993 (HEDL-SA—1628) Automated document retrieval work- 
shop. Boehmer, L.S.; Marzyck, G.A.; Harves, W.G.; Humason, T.O.; 
Isaacs, J.E.; Jackson, J.R.; Main, G.W. (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). Sep 1978. Contract EY-76-C- 
14-2170. 128p. Dep. NTIS, PC A07/MF AOI1. 

This workshop consisted of sections concerning records man- 
agement, establishing a microfilm system, aperture card production, 
keywording, and computerizing the document retrieval system. The 
presentations are given here in outline form. (RWR) 


31994 (QEI-Report—8915) Review of options regarding the 
future operation of the DOE/RECON system and the marketing of 
information products of the DOE technical information system. 
Kuipers, J.W.; Lancaster, F.W.; Thorpe, R.W. (QEI, Inc., Bedford, 
MA (USA)). 15 Sep 1978. Contract EU-78-C-01-6182. 116p. Dep. 
NTIS, PC A06/MF AO1. 

Problems of the DOE/RECON system and DOE/TI infor- 
mation marketing are addressed, and the role of DOE/TI activities 
in the overall DOE information transfer process is discussed. Factors 
to be considered in a pricing policy for DOE/TI information prod- 
ucts are examined. It is recommended that the costs to produce basic 
technical reports and secondary information products be assumed by 
DOE, but that costs of value-added services be assumed partially or 
completely by product users. It is also recommended that, for a trial 
period of not more than two years, the DOE/RECON system be 
operated as at present and that provision be made for the on-line 
distribution of the EDB and GAP files as public files on commercial 
vendor systems; costs of public files would be borne by the users. If 
commercial vendors elect not to distribute the EDB and GAP files, 
then they should be mounted as private files on a selected commer- 
cial system with costs shared by DOE and system users. 7 figures, 10 
tables. (RWR) 


31995 (SAND—78-1341(Rev.)) Abbreviations for technical writ- 
ers. Lopez, L.S. (Sandia Labs., Albuquerque, NM (USA)). Feb 1979. 
Contract EY-76-C-04-0789. 63p. Dep. NTIS, PC A04/MF AOI. 

A comprehensive list of abbreviations likely to be encoun- 
tered by technical writers is given. It was prepared primarily for use 
by writers at Sandia Laboratories, Albuquerque. (RWR) 


31996 (TID—4579-R10(Suppl.3)) Energy information data base. 
Serial titles, supplement 3. (Department of Energy, Oak Ridge, TN 
(USA). Technical Information Center). Dec 1978. 80p. Dep. NTIS, 
PC A05/MF AOI. 

This supplement contains changes and additions to TID-4579- 
R10 (the authority list for serial titles used by TIC) and is intended 
to be used with that publication. (RWR) 
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In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
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symposium and conference proceedings. 
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Adaptronics, Inc., McLean, VA (USA) 

Application of nonlinear signal processing to pipe and nozzle 

inspection, 4:30016 (EPRI-NP—964) 
Aerospace Corp., El Segundo, CA (USA) 

Analysis of shading and blocking by heliostats in radial-stagger 
configurations; modifications to program CONCEN, 4:29641 
(SAN—1101/PA2-12) 

Diesel engine research and development status and needs, 4:30742 
(SAN—2184-1) 

AiResearch Mfg. Co., Phoenix, AZ (USA) 

Ceramic Technology Readiness (CRT) Program. Executive 
summary of interim report on HiCAT conceptual design study, 
4:29910 (FE—2664-T1) 

AiResearch Mfg. Co., Torrance, CA (USA) 

Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID—28954) 

= Div. of Energy and Power Development, Anchorage 

( 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume I. Alaska’s energy resources: findings and analysis. 
Final report, 4:30374 (RLO—2435-1(Vol.1)) 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume II. Alaska’s energy resources: inventory of oil, gas, 
coal, hydroelectric, and uranium resources. Final report, 
4:30375 (RLO—2435-1(Vol.2)) 

Allied Chemical Corp., Idaho Falls, ID (USA) 

What would happen if high-level nuclear wastes were stored near 

the surface of the earth, 4:29468 (CONF-790204—6) 
Allied-General Nuclear Services, Barnwell, SC (USA) 

Application of on-line plutonium isotopic concentration monitors 
at a nuclear fuel reprocessing plant, 4:29393 (AGNS—1040- 
CONF-68) 

Ames Lab., IA (USA) 

Alloy evaluation for fossil fuel process plants (liquefaction), 
4:28798 (IS—4587) 

Alloy evaluation for fossil fuel process plants (liquefaction). 
Quarterly report, 1 October 1978—31 December 1978, 4:28799 
(IS—4619) 

Analysis and computerized fitting of the lineshape of the NMR 
powder pattern, 4:31808 (IS—4516(Rev.)) 


Computerized techniques for digital filtering and spectral 
decomposition with applications to nuclear magnetic resonance, 
4:30941 (IS—4620) 

Determination of bond energies by mass spectrometry. Some 
transition metal carbonyls, 4:30986 (IS-T—837) 

Directional solidification of filamentary shapes of Pb—Cd and 
Pb—Sn eutectic alloys, 4:30838 (IS-M—179) 

I. Interaction of ammonia with single crystal rhodium catalysts. IT. 
Hydrogen and nitrogen adsorption on a W(111) surface: a 
theoretical molecular orbital approach, 4:30987 (IS-T—849) 

Microstructure of coal. Quarterly technical progress report, 
October 1, 1978—December 31, 1978, 4:28670 (IS—4634) 

Molecular wake-shield precursor experiment. Final report, July 1, 
1978—December 31, 1978, 4:30837 (IS—4618) 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance, 4:29351 
(IS—4606) 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for January 1979, 4:29352 (IS—4624) 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report, February 1979, 4:29353 (IS—4654) 

Neutron radiography: a technique for studying young roots 
growing in soil, 4:31477 (IS-M—163) 

AN Ukrainskoj SSR, Kiev. Inst. Teoreticheskoj Fiziki 

Spontaneuous radiation spectra of the non-isothermal electron-ion 
plasma layer, 4:31870 (ITF—77-60-R) 

AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij 

Trajectorises of near-axial particles in a tokamak, 4:31859 (KTYI— 
77-4) 

Argonne National Lab., IL (USA) 

Ab initio quantum mechanical characterization of the 7B, 8a, 9a- 
trihydroxy-7, 8, 9-trihydrobenzo[a]pyrene carbonium ion, 
4:31009 (CONF-781039—2) 

Accelerator control using RSX-11M and CAMAC, 4:31290 
(CONF-781159—5) 

Bottoming cycle split system cogneration, 4:29893 (CONF- 
790107—6) 

Chemical Engineering Division research highlights, 1977, 4:30285 
(ANL—78-70) 

Constitutional basis of longevity in the cetacea: do the whales and 
the terrestrial mammals obey the same laws, 4:31425 (CONF- 
7809118—1) 

Cost study application of the guidebook on integrated community 
energy systems: indirect economic and enercy impacts, 4:30410 
(ANL/ICES-TM—17) 

Data constraints on the environmental evaluation of new 
transportation energy technology, 4:30367 (CONF-790130—1) 

Delivered costs of Western coal shipped on the Great Lakes 
versus Eastern coal for Eastern Great Lakes hinterland utility 
plants. With appendices on relative cost impacts of coal 
scrubbing and on other Western coal transport systems, 4:29000 
(ANL/EES-TM—39) 

Design constraints for rf-driven steady-state tokamak reactors, 
4:31906 (ANL/FPP/TM—120) 

Development of Li—AI/FeS cells with LiCl-rich electrolyte, 
4:30304 (CONF-7810135—2) 
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Directional absorptance spectrocalorimetric measurement and 
spectral profile parametrization of solar absorbers at elevated 
temperatures, 4:29698 (CONF-790120—1) 

Disposal of radioactive sodium waste, 4:29414 (ANL—78-87) 

Division of Biological and Medical Research annual report, 1977, 
4:31511 (ANL—78-90) 

Energy metabolism and thermoregulation in old age, 4:31453 
(CONF-790112—2) 

Fusion energy for alternative applications: the generation of 
synthetic gaseous fuels, 4:31905 (ANL/FPP/TM—117) 

Heat pump centered integrated community energy systems, 
4:30707 (CONF-790107—7) 

Hyperon beams as a source of polarized protons, 4:31298 (CONF- 
7810119—3) 

Improved annular centrifugal contactor for solvent extraction 
reprocessing of nuclear reactor fuel, 4:29396 (CONF-780223—4) 

Instrumentation and process control for coal conversion, 4:28680 
(ANL/FE—49622-18) 

Land reclamation program. Revegetation research group progress 
report, 4:28868 (ANL/LRP-TM—6) 

Larval exclusion systems for power plant cooling water intakes, 
4:29885 (NUREG/CP—002) 

Local socioeconomic changes and public fiscal implications of 
coal development in Wayne County, West Virginia, 4:29012 
(ANL/EES-TM—26) 

MACK-IV, a new version of MACK: a program to calculate 
nuclear response functions from data in ENDF/B format, 
4:31950 (ANL/FPP—77-5) 

MHD Balance of Plant Technology Project. Second quarterly 
report, 1 April—30 June 1978, 4:30553 (ANL/MHD—78-7) 

Nondestructive evaluation techniques for high-temperature 
ceramic components. Fifth quarterly report, October— 
December 1978, 4:31206 (ANL/MSD—79-1) 

On the role of external combustion engines for on-site power 
generation, 4:30413 (CONF-790107—4) 

Optimization of electric and thermal cogeneration in an integrated 
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Performance of EBR-II MARK-II metallic driver fuel up to 
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Ring magnet power supply for a 500 MeV synchrotron, 4:31303 
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Siting coal-fired power plants, 4:29955 (TID—29396) 

Army Engineer Div., Huntsville, AL (USA) 
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Defense Waste, January—June 1978, 4:29432 (RFP—2811) 
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Isotopic safeguards techniques, 4:29479 (PNL-SA—6761) 
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CVD aluminum plating on steel. Final report, 4:31055 (BDX— 
613-1933(Rev.)) 

Effect of cure temperature and isocyanate index on the softening 
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Bendix Field Engineering Corp., Grand Junction, CO (USA) 
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Test and evaluate the TRI-GAS Low-Btu Coal Gasification 
Process. Quarterly report, October—December 1978, 4:28744 
(FE—2798-58) 

Boeing Computer Services Co., Falls Church, VA (USA) 

Integrated Safeguards Information System (ISIS). Executive 
summary, 4:29474 (NUREG/CR—0328) 
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Neutron scattering observations on the magnetic phases of 
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Review of two-phase steam-water critical flow models with 
emphasis on thermal nonequilibrium, 4:30214 (NUREG/CR— 
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Uranium-scintillator device, 4:31338 (BNL—25789) 
Brooklyn Coll., NY (USA) 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex, 4:31414 (CONF-771072—9) 
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Zielinski, R.E., Characterization and 
resource assessment of the Devonian 
shales in the Appalachian and Illinois 
Basin, 4:29213 (METC/SP—78/ 
6(Vol.2), pp 15-45) 

Zimmer, T., Who can appease the urban 
craving for energy, 4:30715 

Zimont, V.L., Hydrogen combustion in a 
supersonic ducted flow in the 
presence of pseudo-shock, 4:29530 

Zinakov, Yu.1., See Afanas’eva, I.N., 
4:31074 

Zinck, J.J., See Yates, J.T. Jr., 4:30990 

Zinkovskii, V.I., Fabrication of 
californium-252 neutron sources for 
various applications, 4:29502 (CONF- 
760436—P2, pp II.61-I1.64) 

Zinn, C.D., Preliminary development 
scenarios for geopressured-geothermal 
energy resources in Louisiana and 
Texas, 4:29751 (CONF-771153—P2, 
pp EC.69-EC.96) 

Zinov ev, A.V., Nonequilibrium heating of 
an electron gas by laser radiation, 
4:31833 

Ziskin, E.A., See Surguchev, M.L., 4:29119 

Ziatkin, B. R., Optimizing power- 
transformer designs, 4:29978 

Ziatopol'skii, S.S., See Abdukhalikov, 
Ya.N., 4:29056 

Zoback, M.D., Hydraulic fracture 
propagation and the interpretation of 
pressure-time records for in-situ stress 
determinations, 4:31569 

Simple hydraulic fracturing technique 
for determiining fracture toughness, 
4:31576 

Zogg, M., Solar water heating, 4:29688 

Zohdy, A.A.R., Schlumberger soundings 
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Lake, Nevada Test Site, Nevada, 
4:31525 (USGS-OFR—79-220) 
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mf—4055, pp 35-44) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR/QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In cases 
for which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


A 


ABANDONED SHAFTS 
See also SHAFT EXCAVATIONS 
ABANDONED SHAFTS/ACID MINE DRAINAGE 
Variations in the iron content of some outcrop waters in south 
durham, 4:28870 
ABANDONED WELLS/TESTING 
Compressured-geothermal test of the EDNA Delcambre No. 1 
well, Vermilion Parish, Louisiana, 4:29211 (CONF-771153-P2) 
A-BOMB SURVIVORS/DELAYED RADIATION EFFECTS 
Bibliography of published papers, 1977, 4:31482 (RERF-TR-0-77) 
ABSORPTION REFRIGERATION CYCLE/REVIEWS 
Session II: solar energy (Insolation types; use of flat plate 
collectors and absorption refrigeration cycle), 4:29655 (CONF- 
7705119-) 
AC SYSTEMS 
See also EHV AC SYSTEMS 
HVAC SYSTEMS 
AC SYSTEMS/FAILURES 
Reliability information for electric utility transmission and 
distribution systems, 4:29969 (ANL/EES-TM-31) 
AC SYSTEMS/RELIABILITY 
Reliability information for electric utility transmission and 
distribution systems, 4:29969 (ANL/EES-TM-31) 
ACCELERATOR BREEDERS/FUEL CANS 
Feasibility of Zircaloy as a fuel clad and structural material in an 
LAFR-LWR, 4:30076 (LA-7421-MS) 
ACCELERATOR BREEDERS/REVIEWS 
Accelerator breeding of fissile materials, 4:29377 (LA-UR-78- 
2472) 


ACCELERATOR FACILITIES/POLARIZED TARGETS 
Report of the workshop on polarized target materials, 4:31308 
(ANL-HEP-CP-78-57) 
ACCELERATORS 
See also BROOKHAVEN AGS 
COLLECTIVE ACCELERATORS 
ELECTROSTATIC ACCELERATORS 
HEAVY ION ACCELERATORS 
LAMPF LINAC 
LINEAR ACCELERATORS 
MICROTRONS 
SATURNE 
SYNCHROTRONS 
UCLRL CYCLOTRONS 
VAN DE GRAAFF ACCELERATORS 
ACCELERATORS/SEISMIC EFFECTS 
Rocking and overturning response of rigid bodies to earthquake 
motions: a report of an analytical and experimental study on the 
rocking and overturning response of rigid blocks to 
simultaneous horizontal and vertical accelerations, 4:31312 
(LBL-7539) 
ACCELEROMETERS/DATA ACQUISITION SYSTEMS 
In situ environmental sampler data acquisition system, 4:31351 
(SAND-78-0046) 
ACES 
See QUARKS 
ACETALDEHYDE/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
ACETIC ACID/THERMODYNAMIC PROPERTIES 
Basic energy science, 4:30983 (ANL-78-70) 
ACETONE/DIMERIZATION 
Characterization of molecular association in acetone vapor. 
Thermal conductivity measurements and molecular orbital 
calculations, 4:31012 
ACETONE/STRUCTURAL CHEMICAL ANALYSIS 
Characterization of molecular association in acetone vapor. 
Thermal conductivity measurements and molecular orbital 
calculations, 4:31012 
ACETONE/THERMODYNAMIC PROPERTIES 
Basic energy science, 4:30983 (ANL-78-70) 
ACETONE/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
ACETYLENE/CHEMISORPTION 
LEED analysis of acetylene and ethylene chemisorption on the 
Pt(111) surface: Evidence for ethylidyne formation, 4:30982 
ACETYLENE/FLAMES 
Investigation of the mechanism of flame quenching, 4:31053 
ACETYLENES 
See ALKYNES 
ACID ELECTROLYTE FUEL CELLS/ANODES 
Metal phosphate catalyst for fuel electrodes of fuel elements and 
their production (Patent), 4:30585 
ACID ELECTROLYTE FUEL CELLS/CATALYSTS 
Metal phosphate catalyst for fuel electrodes of fuel elements and 
their production (Patent), 4:30585 
ACID ELECTROLYTE FUEL CELLS/CATHODES 
Accumulator (German patent), 4:30576 
ACID ELECTROLYTE FUEL CELLS/ELECTROCATALYSTS 
Catalyst for fuel electrodes of fuel elements (Patent), 4:30582 
ACID ELECTROLYTE FUEL CELLS/ELECTROLYTES 
Accumulator (German patent), 4:30576 





ACID ELECTROLYTE FUEL CELLS/PERFORMANCE 


ACID ELECTROLYTE FUEL CELLS/PERFORMANCE 
TESTING 
Advanced technology fuel cell program. Annual report, 
December 1978, 4:30564 (EPRI-EM-956) 
ACID ELECTROLYTE FUEL CELLS/RESEARCH 
PROGRAMS 
Advanced technology fuel cell program. Annual report, 
December 1978, 4:30564 (EPRI-EM-956) 
ACID MINE DRAINAGE 
Variations in the iron content of some outcrop waters in south 
durham, 4:28870 
ACIDITY 
See PH VALUE 
ACTINIDE COMPOUNDS/ELECTRONIC STRUCTURE 
Electronic structure of f-block compounds, 4:31608 (LBL-8058) 
ACTINIDES/ADSORPTION 
Application of inorganic sorbent in actinide separation processes, 
4:29433 (SAND-78-2270C) 
ACTINIDES/ELECTRONIC STRUCTURE 
Electronic structure of f-block compounds, 4:31608 | a 8058) 
ACTINIDES/RADIOACTIVE WASTE PROCESSIN' 
Application of inorganic sorbent in actinide louse processes, 
4:29433 (SAND-78-2270C) 
ACTINIDES/RECOVERY 
Method for the recovery of actinide elements from nuclear reactor 
waste (Patent application), 4:29444 
ACTIVATED CARBON/CHEMICAL PREPARATION 
Method to produce nitrogen-containing powdered coal as 
electrode material for electrochemical cells, 4:28827 
ACTIVATION ANALYSIS 
See also NEUTRON ACTIVATION ANALYZERS 
Some uses of californium-252 in teaching radiochemistry, 4:30948 
(CONF-760436-P2) 
ACTIVATION ANALYSIS/NEUTRON SOURCES 
University use of a 1.5 mg Cf-252 irradiator, 4:30951 (CONF- 
760436-P2 
ACTIVATION ANALYSIS/SENSITIVITY 
Some applications of ***Cf neutron and fragment sources in 
technology, 4:30952 (CONF-760436-P2) 
ACTIVATION DETECTORS/RESPONSE FUNCTIONS 
Linearity assumption in adjustment procedures, 4:31324 (ORNL/ 
RSIC-42) 
ADDITIVES 
See also DEMULSIFIERS 
ADDITIVES/CHEMICAL PROPERTIES 
Industrial combustion as an aid in environmental protection, 
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ADENINES/SYNTHESIS 
Chemical and biological studies on nucleic acid derivatives. 
ae report, August 1, 1977-July 31, 1978, 4:31010 (COO- 
2931-3) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE MONOPHOSPHATE 
See AMP 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADENYLIC ACID/BIOCHEMICAL REACTION KINETICS 
Cellular interactions uncouple B-adrenergic receptors from 
adenylate cyclase, 4:31433 
ADHESIVES/CHEMICAL RADIATION EFFECTS 
Radiation curable pressure sensitive adhesive composition (Patent, 
uv or electron beams), 4:31037 
ADRENAL GLANDS/DOSE COMMITMENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
ADRENAL GLANDS/DOSE EQUIVALENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
ADRENAL GLANDS/SCINTISCANNING 
Adrenal imaging with iodomethyl-norcholesterol (I-131) in 
primary aldosteronism, 4:31463 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
ADVERSARIES 
Methodology for characterizing potential adversaries of Nuclear 
Material Safeguards Systems, 4:29482 (UCRL-13928) 
AERIAL PROSPECTING 
See also RADIOMETRIC SURVEYS 
AERIAL PROSPECTING/DATA ANALYSIS 
Geostatistics project of the National Uranium Resource 
Evaluation Program. Progress report, July-September 1978, 
4:29345 (GJBX-34(79)) 
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AEROSOL GENERATORS/FABRICATION 
Apparatus for ultrasonic nebulization (Patent), 4:31066 
AEROSOL GENERATORS/PERFORMANCE 
Apparatus for ultrasonic nebulization (Patent), 4:31066 
AEROSOLS/CHEMICAL ANALYSIS 
Surface analysis techniques and their use in pollution detection 
and measurement, 4:30942 (BNL-25206) 
AEROSOLS/REMOVAL 
Performance of a dry packed bed scrubber for simulated kraft 
recovery furnace particulate emissions, 4:31282 
AFTER-HEAT 
Study on the similarity between LOFT decay heat and LPWR 
decay heat, 4:30210 (LTR-20-85) 
AFTER-HEAT REMOVAL/MATHEMATICAL MODELS 
Advanced safety analysis. Fifteenth quarterly report, March-May 
1978 (LMFBR), 4:30198 (GEFR-14038-15) 
AGE ESTIMATION/MEETINGS 
Contributions to the geologic time scale, 4:31528 
AGED 
See ELDERLY PEOPLE 
AGR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Choice of thermal reactor systems. A report by the National 
Nuclear Corporation Limited, 4:30023 (INIS-mf-4093) 
AGRICULTURAL WASTES 
See also BAGASSE 
MANURES 
AGRICULTURAL WASTES/BIBLIOGRAPHIES 
IEA Biomass Information Service. Current awareness bulletin, 
May-June 1978, 4:29624 (NP-23641) 
AGRICULTURAL WASTES/WASTE MANAGEMENT 
Particular problems of solid waste reclamation in developing 
countries, 4:30700 
AGRICULTURE/ENERGY CONSERVATION 
Illinois energy conservation feasibility report, 4:30427 (NP-23542) 
AGRICULTURE/ENERGY CONSUMPTION 
Energy and agriculture, 4:30648 
AGRICULTURE/ENERGY EFFICIENCY 
Energy and American agriculture, 4:30432 
AGRICULTURE/RESEARCH PROGRAMS 
Tropical Agro-Sciences, 4:31470 (CEER-5) 
AGRICULTURE/WASTE HEAT UTILIZATION 
Agricultural uses of waste heat, 4:30412 (CONF-771153-P2) 
Possible uses of low-potential nuclear heat in agriculture, 4:30683 
(INIS-mf-4055) 
AIR CONDITIONERS/ENERGY CONSERVATION 
Conserving energy in dual-duct systems by reducing the throttling 
ranges of air-temperature controllers, 4:30605 
AIR CONDITIONING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
AIR CONDITIONING/ECONOMIC ANALYSIS 
Residential electric heating and cooling: total cost of service, 
4:30415 (CONF-790132-1) 
AIR CONDITIONING/TECHNOLOGY TRANSFER 
Residential electric heating and cooling: total cost of service, 
4:30415 (CONF-790132-1) 
AIR FILTERS/USES 
Control of particulate emissions from nuclear operations, 4:29434 
(TID-29332) 
AIR HEATERS 
See also SOLAR AIR HEATERS 
AIR HEATERS/DESIGN 
Technical support for open-cycle MHD program, 4:30552 (ANL/ 
MHD.-78-8) 
AIR HEATERS/MATERIALS TESTING 
Tests of materials for MHD air heater applications, 4:30558 
(CONF-781018-) 
AIR POLLUTION 
Basic energy science, 4:30983 (ANL-78- 70) 
Toxicological evaluations of coal conversion technologies, 4:28867 
(ANL-78-90) 
AIR POLLUTION/CARBON MONOXIDE 
Dose-response relationships of the carbon monoxide burden, 
4:31516 
AIR POLLUTION/DAILY VARIATIONS 
Concentration of inorganic and organic air pollutants at a traffic 
intersection in Berlin, 4:31395 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Influence of traffic immissions on grasses, 4:31510 
Tropical Agro-Sciences, 4:31470 (CEER-5) 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 
Modeling pollutant dispersion over irregular terrain with second 
moments and cubic splines, 4:31385 (DP-MS-78-48) 
AIR POLLUTION/FLUORINE COMPOUNDS 
Determination of smallest quantities of air pollution, especially of 
fluorine and sulfur compounds, 4:31399 
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AIR POLLUTION/FORECASTING 
Simulation of land-use patterns affecting the global carbon cycle 
(Reconstruction and projection of CO2 scenarios from 1860 to 
2460), 4:31383 (ORNL/TM-6651) 
AIR POLLUTION/MATHEMATICAL MODELS 
Numerical calculation of the dispersion of pollutants in the flow 
field of sharp-edge buildings, 4:31389 (NP-23661) 
Trace metal flow in an urban environment, 4:31400 
AIR POLLUTION/MONITORING 
Highly selective, quantitative measurement of atmospheric 
pollutants using carbon monoxide and carbon dioxide lasers, 
4:31387 
Investigation of the contributions of a point source to the 
acidification and to the content of sulfur dioxide in the 
surroundings (Glass industry), 4:31386 (IVL-B-447) 
Photochemical air pollution in the UK, 4:31397 
AIR POLLUTION/PHOTOCHEMICAL REACTIONS 
Photochemical air pollution in the UK, 4:31397 
AIR POLLUTION/SULFUR COMPOUNDS 
Determination of smallest quantities of air pollution, especially of 
fluorine and sulfur compounds, 4:31399 
AIR POLLUTION/TURBULENT FLOW 
Numerical calculation of the dispersion of pollutants in the flow 
field of sharp-edge buildings, 4:31389 (NP-23661) 
AIR POLLUTION ABATEMENT 
Device for injecting water into the cylinders of an internal 
combustion engine, particularly for reducing the degree of 
pollution of the latter, 4:30770 
AIR POLLUTION CONTROL/POLLUTION REGULATIONS 
Air pollution task force report, 4:28871 
Impact of transportation factors and air quality laws on the 
movement of coal to the Midwest. Technical report, 4:28961 
(ORAU/IEA-79-4(R)) 
AIR POLLUTION CONTROL/RECOMMENDATIONS 
Air pollution task force report, 4:28871 
Fuel utilization and conservation task force report, 4:29003 
AIR POLLUTION MONITORS/COMPARATIVE 
EVALUATIONS 
Automatic instrumentation for monitoring ambient air quality near 
power plants, 4:31391 (UT/CES-ES-4) 
AIR POLLUTION MONITORS/FABRICATION 
Dosimeter (Patent), 4:31396 
AIR POLLUTION MONITORS/LASERS 
Highly selective, quantitative measurement of atmospheric 
pollutants using carbon monoxide and carbon dioxide lasers, 
4:31387 
AIR QUALITY/MONITORING 
Automatic instrumentation for monitoring ambient air quality near 
power plants, 4:31391 (UT/CES-ES-4) 
AIR QUALITY/REGIONAL ANALYSIS 
Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 
AIR SAMPLERS/CASCADE IMPACTORS 
Determination of smallest quantities of air pollution, especially of 
fluorine and sulfur compounds, 4:31399 
AIR SAMPLERS/PERFORMANCE TESTING 
Performance evaluation of a solid sorbent hydrocarbon sampler. 
Final report, 4:29170 (EPRI-EA-959) 
AIRCRAFT/NOISE POLLUTION CONTROL 
FAA noise abatement policy statements, 4:31519 
AIRCRAFT COMPONENTS/NEUTRON RADIOGRAPHY 
Neutron radiography for maintenance inspection of military and 
civilian aircraft, 4:31210 (CONF-760436-P2) 
AIRCRAFT COMPONENTS/NEUTRON SOURCES 
Neutron radiography for maintenance inspection of military and 
civilian aircraft, 4:31210 (CONF-760436-P2) 
ALANINE-BETA/ELECTRON SPIN RESONANCE 
ESR and ENDOR study of x-irradiated single crystals of B- 
alanine at room temperature, 4:30929 
ALANINE-BETA/ENDOR 
ESR and ENDOR study of x-irradiated single crystals of B- 
alanine at room temperature, 4:30929 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA/ECONOMIC DEVELOPMENT 
Energy-intensive industry for Alaska. Volume I. Alaskan cost 
factors, market factors, survey of energy-intensive industries. 
Final report, 4:30520 (TID-29025/1) 
Energy-intensive industry for Alaska. Volume II. Case analysis. 
Final report, 4:30521 (TID-29025/2) 
Energy-intensive industry for Alaska. Volume III. Background 
data, 4:30522 (TID-29025/3) 
ALASKA/ENERGY SOURCES 
Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume I. Alaska’s energy resources: findings and analysis. 
Final report, 4:30374 (RLO-2435-1(Vol.1)) 


ALLOCATIONS/EMERGENCY PLAN 


Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume II. Alaska’s energy resources: inventory of oil, gas, 
coal, hydroelectric, and uranium resources. Final report, 
4:30375 (RLO-2435-1(Vol.2)) 

Energy-intensive industry for Alaska. Volume III. Background 
data, 4:30522 (TID-29025/3) 

General Alaskan mineral and energy information, 4:30384 

ALASKA/GEOCHEMICAL SURVEYS 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Lime Hills and Tyonek NTMS Quadrangles, Alaska, 
including concentrations of forty-three additional elements, 
4:29341 (GJBX-29(79)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Medfra and Mt. McKinley NTMS Quadrangles, Alaska, 
including concentrations of forty-three additional elements, 
4:29342 (GIBX-30(79)) 

ALASKA/INDUSTRY 

Energy-intensive industry for Alaska. Volume I. Alaskan cost 
factors, market factors, survey of energy-intensive industries. 
Final report, 4:30520 (TID-29025/1) 

Energy-intensive industry for Alaska. Volume III. Background 
data, 4:30522 (TID-29025/3) 

ALASKA/METAL INDUSTRY 
Energy-intensive industry for Alaska. Volume II. Case analysis. 
Final report, 4:30521 (TID-29025/2) 
ALASKA/MINERALS 
General Alaskan mineral and energy information, 4:30384 
ALASKA/URANIUM DEPOSITS 

NURE aerial gamma-ray and magnetic reconnaissance survey, 
Chugach/Yakutat area, Alaska. Volume I. Narrative report, 
4:29350 (GJBX-127(78)(Vol.1)) 

ALBUMINS/RADIOIMMUNOASSAY 

Quantitation of mRNAs for a;-acid glycoprotein and for serum 
albumin ib livers of normal, stressed, fasted, and refed rats (1751 
or '*'I radioimmunoassay for protein products of specific 
mRNA activity), 4:31462 (UR-3490-1495) 

ALCOHOLS 
See also CYCLOHEXANOL 
ETHANOL 
METHANOL 
ALCOHOLS/REFORMER PROCESSES 

Catalyst for reforming fuel and method for producing same 

(Patent), 4:29531 
ALCOHOLS/TRANSITION TEMPERATURE 

Glass transition temperatures for simple molecular liquids and 

their binary solutions, 4:31014 
ALEUTIAN ISLANDS/SEISMICITY 

Comprehensive study of the seismotectonics of the easter Aleutian 
arc and associated volcanic systems. Annual progress report, 
March 1, 1978-February 28, 1979, 4:31531 (COO-3134-18) 

ALEUTIAN ISLANDS/TECTONICS 

Comprehensive study of the seismotectonics of the easter Aleutian 
arc and associated volcanic systems. Annual progress report, 
March 1, 1978-February 28, 1979, 4:31531 (COO-3134-18) 

ALGORITHMS 
Time-invariant descriptor systems, 4:31971 (CONF-770607-5) 
ALKALI METAL COMPOUNDS/CHEMICAL PREPARATION 
Salts of alkali metal anions and bg me of preparing same, 4:30997 
ALKALI METAL COMPOUNDS/EVAPORATION 

Determination of the mechanisms and rate of alkali transport in 

typical coal gasification processes, 4:28718 (CONF-781018-) 
ALKALI METAL COMPOUNDS/REMOVAL 
Support studies in fluidized-bed combustion. Quarterly report, 
April-June 1978, 4:28988 (ANL/CEN/FE-78-4) 
ALKANES 
See also BUTANE 
CYCLOALKANES 
2-2-DIMETHYLPROPANE 
ETHANE 
HEXANE 
METHANE 


PROPANE 
ALKANES/STEAM REFORMER PROCESSES 
Method to produce gas mixtures containing methane (Patent), 
4:29539 
ALKANES/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYNES 
See also ACETYLENE 
ALKYNES/CHEMICAL REACTIONS 
Novel synthesis of 2-selenienylalanine, 4:31011 
ALLOCATIONS/EMERGENCY PLAN 
Proposed standby gasoline rationing plan: public comments, 
4:30463 (DOE/ERA-0025) 





ALLOCATIONS/PUBLIC OPINION 


ALLOCATIONS/PUBLIC OPINION 
Proposed standby gasoline rationing plan: public comments, 
4:30463 (DOE/ERA-0025) 
ALLOY 800 
See INCOLOY 800 
ALLOY-A-286/CORROSION 
Materials screening tests for the krypton-85 storage development 
program, 4:29402 (TREE-1291) 
ALLOYS/MEETINGS 
Superalloys: metallurgy and manufacture, 4:30784 
ALLOYS/PRECIPITATION 
Precipitate distribution in subscales, 4:30845 
ALLOYS/SCALERS 
Precipitate distribution in subscales, 4:30845 
ALPHA PARTICLE MODEL 
See CLUSTER MODEL 
ALPHA PARTICLES 
See also DELAYED ALPHA PARTICLES 
ALPHA PARTICLES/NUCLEAR REACTION YIELD 
Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
77 


) 
ALPHA REACTIONS/INCLUSIVE INTERACTIONS 

Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 

ALPHA REACTIONS/KNOCK-OUT REACTIONS 

Study of the multiplicity of secondary particles in interactions of 
protons and a particles with tungsten (A = 184) in the 
momentum range 2-5 GeV/nucleon, 4:31767 

ALRR REACTOR/REACTOR NOISE 

Interpretation of neutron noise spectra measured in the presence 

of fluctuating voids, 4:30176 
ALUMINATES/ABSORPTION SPECTROSCOPY 

Spectroelectrochemistry in melts: applications to molten 

chloroaluminates, 4:30968 (CONF-78 1063-5) 
ALUMINIUM/ACTIVATION ANALYSIS 

Analysis of impurities in steel by activation with a *°*Cf source, 
4:30959 (CONF-760436-P2) 

Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 

Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 

Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 

Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 

ALUMINIUM/CHARGE CARRIERS 

Monte Carlo calculation of the simultaneous ionic conductivity 

and tracer diffusion in B-alumina, 4:30809 
ALUMINIUM/CORROSION 

Materials screening tests for the krypton-85 storage development 

program, 4:29402 (TREE-1291) 
ALUMINIUM/CRITICAL CURRENT 

Stimulation and enhancement of superconductivity by external 

electromagnetic radiation (review), 4:30846 
ALUMINIUM/CRITICAL FIELD 

Stimulation and enhancement of superconductivity by external 

electromagnetic radiation (review), 4:30846 
ALUMINIUM/EMISSION SPECTROSCOPY 

Analysis of natural waters with an automated inductively-coupled 

plasma spectrometer system, 4:30970 (UCRL-81043) 
ALUMINIUM/FRICTION WELDING 

Inertia and friction welding of type 1100 aluminum to type 316 

Stainless steel, 4:30796 (Y-2165) 
ALUMINIUM/HOLES 

Pseudopotential calculation of the screening of a helium atom in 

aluminium, 4:30808 
ALUMINIUM/INTERFACES 

Effect of interface roughness on cracking of anodic oxide film on 

aluminum, 4:30831 
ALUMINIUM/IONIC CONDUCTIVITY 

Monte Carlo calculation of the simultaneous ionic conductivity 

and tracer diffusion in B-alumina, 4:30809 
ALUMINIUM/JOINING 

Joining by plating: optimization of occluded angle, 4:30794 

(SAND-78-8027) 
ALUMINIUM/MELTING 

Fuel economy in aluminum melting by combustion air and melting 

charge preheating, 4:30668 
ALUMINIUM/NUCLEAR REACTION ANALYSIS 

Analysis of cement raw mix by californium-252 neutron capture 

gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 
ALUMINIUM/PERMEABILITY 

Pseudopotential calculation of the screening of a helium atom in 

aluminium, 4:30808 
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ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Effects of irradiation on the normal metal of a composite 
superconductor: a comparison of copper and aluminum, 4:31923 
(CONF-790125-25) 
ALUMINIUM/PRODUCTION 
Energy-intensive industry for Alaska. Volume II. Case analysis. 
Final report, 4:30521 (TID-29025/2) 
Problems and related issues in the aluminum industry, 4:30439 
ALUMINIUM/SCREENING 
Pseudopotential calculation of the screening of a helium atom in 
aluminium, 4:30808 
ALUMINIUM/TRANSITION TEMPERATURE 
Stimulation and enhancement of superconductivity by external 
electromagnetic radiation (review), 4:30846 
ALUMINIUM/VAPOR PLATING 
CVD aluminum plating on steel. Final report, 4:31055 (BDX-613- 
1933(Rev.)) 
ALUMINIUM 27 TARGET/ALPHA REACTIONS 
Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 
ALUMINIUM 27 TARGET/DEUTERON REACTIONS 
Inclusive spectra of fast deuterons and protons from collision of 
6.3-GeV/c deuterons with H, D, C, Al, and Bi nuclei, 4:31748 
ALUMINIUM 27 TARGET/HEAVY ION REACTIONS 
Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 


7766) 
ALUMINIUM 27 TARGET/NEON 20 REACTIONS 
Measurements at low and intermediate rapidity’ (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ALUMINIUM ALLOYS/ACTIVATION ANALYSIS 
Some applications of **Cf neutron and fragment sources in 
technology, 4:30952 (CONF-760436-P2) 
ALUMINIUM ALLOYS/CORROSION 
Correlation of the high-temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys of the corrosive environments, 4:28695 (CONF-781018-) 
Linear polarization measurements at high temperatures in 
hypersaline geothermal brines, 4:29824 (BM-RI-8308) 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 


) 
ALUMINIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
Partitioning of iron to Zr2A] during the peritectoid transformation 
Zr + ZreAl — ZrsAl, 4:30810 
ALUMINIUM ALLOYS/DEFORMATION 
Experimental and computer-simulation study of high-velocity 
impact deformation in preheated materials, 4:30823 (UCRL- 
52621) 
ALUMINIUM ALLOYS/FABRICATION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
ALUMINIUM ALLOYS/INSPECTION 
Inspection techniques for wear- and process-resistant coatings, 
4:28690 (CONF-781018-) 
ALUMINIUM ALLOYS/LATTICE PARAMETERS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
ALUMINIUM ALLOYS/PERFORMANCE TESTING 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Interstitial-solute complexes in an irradiated Al-Fe alloy 
(Electrons), 4:30880 
ALUMINIUM ALLOYS/STABILITY 
Partitioning of iron to Zr2Al during the peritectoid transformation 
Zr + ZreAl — ZrsAl, 4:30810 
ALUMINIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Basic energy science, 4:30983 (ANL-78-70) 
ALUMINIUM ALLOYS/WELDING 
Weld overlay for corrosion resistance in coal gasification systems, 
4:28701 (CONF-781018-) 
ALUMINIUM BASE ALLOYS/MODIFICATIONS 
Monitoring the degree of modification of aluminum alloys 
containing 13% silicon, 4:30799 (RFP-Trans-265) 
ALUMINIUM BASE ALLOYS/PHASE DIAGRAMS 
Monitoring the degree of modification of aluminum alloys 
containing 13% silicon, 4:30799 (RFP-Trans-265) 
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ALUMINIUM CHLORIDES/IONIC CONDUCTIVITY 
Recent results on lithium ion conductors, 4:30903 
ALUMINIUM CHLORIDES/MOLECULAR STRUCTURE 
Molecular orbital studies of AloFs and AloCl¢ using a minimal 
basis set, 4:31616 
ALUMINIUM FLUORIDES/MOLECULAR STRUCTURE 
Molecular orbital studies of AloFs and AleCle using a minimal 
basis set, 4:31616 
ALUMINIUM NITRATES/CHEMICAL REACTIONS 
Investigation of the reactions of aluminum nitrate with oxalic acid 
and its sodium salts, 4:30988 (LA-tr-79-5) 
ALUMINIUM OXIDES/CATHODOLUMINESCENCE 
Defects in unirradiated a-Al2Os, 4:30930 
ALUMINIUM OXIDES/CREEP 
Creep behavior of monolithic refractory materials, 4:28726 
(CONF-781018-) 
ALUMINIUM OXIDES/CRYSTAL DEFECTS 
Blocking defects in B’-alumina observed by high resolution 
electron microscopy, 4:30318 
Defects in unirradiated a-Al2Os, 4:30930 
ALUMINIUM OXIDES/ELECTRIC CONDUCTIVITY 
Influence of foreign ions addition on relative stability and 
electrical conductivity of 8 and 8” alumina type phases 
localization of impurities, 4:30902 
Ivestigation of B- a electrolytes by electric modulus 
spectroscopy, 4:3090 
ALUMINIUM OxIDES/ENCAPSULATION 
Stress relief of ceramic components in high voltage assemblies. 
Final report, 4:30884 (BDX-613-2105(Rev.)) 
ALUMINIUM OXIDES/FRACTURE PROPERTIES 
Strengthening of beta-alumina, 4:30343 
ALUMINIUM OXIDES/INTERFACES 
Effect of interface roughness on cracking of anodic oxide film on 
aluminum, 4:30831 
ALUMINIUM OXIDES/IONIC CONDUCTIVITY 
Li* -Na* beta alumina: a novel Li* solid electrolyte, 4:30331 
Recent results on lithium ion conductors, 4:30903 
ALUMINIUM OXIDES/MICROSTRUCTURE 
Strengthening of beta-alumina, 4:30343 
ALUMINIUM OXIDES/NONDESTRUCTIVE TESTING 
Characterization of ceramic substrates. Final report (Hybrid 
microelectronic circuits), 4:31220 (BDX-613-2057(Rev.)) 
ALUMINIUM OXIDES/NUCLEAR REACTION ANALYSIS 
Analysis of cement raw mix by californium-252 neutron capture 
gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 
ALUMINIUM OXIDES/PHOTOCONDUCTIVITY 
Defects in unirradiated a-Al2Os, 4:30930 
ALUMINIUM OXIDES/PHOTOLUMINESCENCE 
Defects in unirradiated a-Al.Os, 4:30930 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Displacement functions for diatomic materials, 4:31957 (LA-UR- 
79-103) 
ALUMINIUM OXIDES/SORPTIVE PROPERTIES 
Deactivation of hydrotreating catalysts by coal-derived 
organometallics, 4:28800 (METC/RI-79/1) 
ALUMINIUM OXIDES/STRESS ANALYSIS 
Stress relief of ceramic components in high voltage assemblies. 
Final report, 4:30884 (BDX-613-2105(Rev.)) 
ALUMINIUM PHOSPHATES/MECHANICAL PROPERTIES 
Method to liquefy coal, 4:28822 
AMBIENT TEMPERATURE/DATA 
Environmental data for sites in the National Solar Data Network, 
4:29585 (SOLAR/0010-79/01) 
AMERICIUM/INHALATION 
1976 Hanford americium accident, 4:29472 (TID-28938) 
AMERICIUM/METABOLISM 
1976 Hanford americium accident, 4:29472 (TID-28938) 
AMERICIUM/SKIN ABSORPTION 
1976 Hanford americium accident, 4:29472 (TID-28938) 
AMERICIUM/SOLVENT EXTRACTION 
Extraction of U(VI), Th(IV), Am(IID) and Eu(III) by bis para- 
octylpheny!l phosphoric acid in benzene diluent, 4:30981 
AMERICIUM FLUORIDES/IONIZATION 
Method and apparatus for providing negative ions of actinide- 
metal hexafluorides (Patent), 4:31045 
AMERICIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 
Marine ecology, 4:31413 (CEER-5) 
AMERICIUM OXIDES/TRANSPORT 
Safety analysis report for packaging type LLD-1 shipping 
container, supplement No. 3, 4:29410 (RHO-LD-65) 
AMES TEST 
See MUTAGEN SCREENING 
AMIDES/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
AMINES 
See also ADENINES 


AMPLIFIERS 


ANILINE 
BENZIDINE 
HISTAMINE 
METHYL VIOLET 
METHYLAMINE 


OXIMES 
AMINES/CHEMICAL REACTION YIELD 
Removal of odorants yielded in the production of synthesis gas, 
4:29540 
AMINES/EMULSIFICATION 
Effect of organic compounds on the foaming of aqueous 
diethanolamine solutions, 4:31023 
AMINES/REMOVAL 
Removal of odorants yielded in the production of synthesis gas, 
4:29540 
AMINO ACIDS 
See also ALANINE-BETA 
DOPA 


DTPA 
METHYL RED 
TRYPTOPHAN 
AMINO ACIDS/LABELLING 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
AMINO ACIDS/PHOTOCHEMICAL REACTIONS 
Conformational effects on the electron spin resonance spectra of 
radicals produced by electron attachment to amino acids and 
peptides, 4:31013 
AMINOBENZENE 
See ANILINE 
AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
AMINOPROPIONIC ACID-BETA 
See ALANINE-BETA 
6-AMINOPURINE 
See ADENINES 
AMMONIA/DECOMPOSITION 
I. Interaction of ammonia with single crystal rhodium catalysts. II. 
Hydrogen and nitrogen adsorption on a W(111) surface: a 
theoretical molecular orbital approach, 4:30987 (IS-T-849) 
AMMONIA/DESULFURIZATION 
Process for desulfurization using particulate zinc oxide shapes of 
high surface area and improved strength (Patent), 4:29132 
AMMONIA/PRODUCTION 
Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 
Economics of the Koppers K-T gasification process for synthetic 
gas and chemical manufacture, 4:28757 
Optimization of low-temperature carbon monoxide conversion, 
4:29555 
AMMONIUM CARBONATES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
AMMONIUM SULFATES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
AMMONIUM URANATES/BIOLOGICAL HALF-LIFE 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
AMMONIUM URANATES/MICROSTRUCTURE 
Characterization of ammonium polyuranate powders from a 
continuous precipitator, 4:29370 (IS-T-846) 
AMMONIUM URANATES/PRECIPITATION 
Characterization of ammonium polyuranate powders from a 
continuous precipitator, 4:29370 (IS-T-846) 
AMMONIUM URANATES/PYROLYSIS 
Analysis of UO; gel microsphere decomposition products by mass 
spectrometry, 4:29386 (ORNL/TM-6649) 
AMMONIUM URANATES/SOLUBILITY 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
AMP 
(Adenosine monophosphate.) 
AMP/BIOCHEMICAL REACTION KINETICS 
Cellular interactions uncouple B-adrenergic receptors from 
adenylate cyclase, 4:31433 
AMP/POLYMERIZATION 
Control of cell shape by adenosine 3’:5'-phosphate in Chinese 
hamster ovary cells: studies of cyclic nucleotide analogue 
erent protein kinase activation, and microtubule organization, 
4: 
AMPHIBIANS/OOGENESIS 
Oogenesis in Fundulus heteroclitus. I. Preliminary observations on 
oocyte maturation in vivo and in vitro, 4:31467 
AMPLIFIERS 
See also GASES 





AMPLIFIERS/DESIGN 


MICROWAVE AMPLIFIERS 
AMPLIFIERS/DESIGN 
Fully relayed regenerative amplifier (Patent), 4:31177 
AMPLIFIERS/PERFORMANCE 
Multipass laser amplification with near-field far-field optical 
separation (Patent), 4:31181 
Segmented amplifier configurations for laser amplifier chalins 
(Patent), 4:31179 
ANAEROBIC DIGESTION/CHEMICAL REACTORS 
Manual of procedures for the operation of bench-scale anaerobic 
digesters, 4:29548 (PNL-2834) 
Methane on the move: a discussion of small anaerobic digesters. 
Final report, 4:29626 
ANAEROBIC DIGESTION/MANUALS 
Manual of procedures for the operation of bench-scale anaerobic 
digesters, 4:29548 (PNL-2834) 
ANAEROBIC DIGESTION/WASTE PROCESSING 
Anaerobic digestion of poultry wastes and algae production from 
digester effluent, 4:29547 
ANALOG STATES 
See ISOBARIC ANALOGS 
ANALYTIC FUNCTIONS/EXTRAPOLATION 
Statistical approach to analytic extrapolations in strong 
interactions, 4:317 
ANGIOGRAPHY 
See BLOOD VESSELS 
ANILINE/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
ANIMAL CELLS 
See also GERM CELLS 
HAIR FOLLICLES 
TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Mammalian cell biology (Fast neutrons, x radiation, solar 
radiation), 4:31473 (ANL-78-90) 
ANIMAL CELLS/CELL KILLING 
Trace element damage assessment in mammalian cells: analysis of 
cellular resistance to cadmium-mediated toxicity using a CHO 
variant with increased metallothionein induction capacity. 
Progress report, July 1, 1977-December 31, 1978, 4:31505 (LA- 
7665-PR) 
ANIMAL CELLS/CHEMICAL COMPOSITION 
Isolation, separation, and characterization of epithelial and 
connective cells from rat palate, 4:31431 (UR-3490-1524) 
ANIMAL CELLS/GENE MUTATIONS 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
ANIMAL CELLS/GROWTH 
Trace element damage assessment in mammalian cells: analysis of 
cellular resistance to cadmium-mediated toxicity using a CHO 
variant with increased metallothionein induction capacity. 
Progress report, July 1, 1977-December 31, 1978, 4:31505 (LA- 
7665-PR) 
ANIMAL CELLS/MORPHOLOGICAL CHANGES 
Control of cell shape by adenosine 3’:5’-phosphate in Chinese 
hamster ovary cells: studies of cyclic nucleotide analogue 
action, protein kinase activation, and microtubule organization, 
4:31442 
ANIMAL CELLS/MUTATIONS 
Cytotoxic, mutagenic and carcinogenic effects of energy-related 
agents in diploid human cells which differ in DNA repair 
capacity. Progress report, December 1977-July 1978, 4:31474 
(TID-29370) 
ANIMAL CELLS/SIZE 
Laser flow cytophotometric light scatter and fluorescence time-of- 
flight sizing of mammalian cells (Use of pulse width or pulse rise 
time measurements), 4:31446 (LA-UR-78-1994) 
ANIMAL SHELTERS/SPACE HEATING 
Agricultural uses of waste heat, 4:30412 (CONF-771153-P2) 
ANIMALS 
(See also specific animal names.) 
See also AQUATIC ORGANISMS 
LABORATORY ANIMALS 
WILD ANIMALS 
ANIMALS/HEALTH HAZARDS 
Interrogation, and detection system (Patent), 4:31353 
ANIMALS/MONITORING 
Interrogation, and detection system (Patent), 4:31353 
ANIONS/ION SOURCES 
Recent negative ion source developments, 4:31589 (CONF- 
781113-29) 
ANISOLE/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
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ANNUAL CYCLE ENERGY SYSTEM/OPERATION 
Annual cycle energy system, 4:30616 (CONF-790132-2) 
ANNUAL CYCLE ENERGY SYSTEM/PERFORMANCE 
Annual cycle energy system, 4:30616 (CONF-7901 32-2) 
ANNUAL CYCLE ENERGY SYSTEM/POWER DEMAND 
Annual cycle energy system, 4:30616 (CONF-790132-2) 
ANNUAL ENERGY STORAGE/MATHEMATICAL MODELS 
Long-term storage of environmental thermal energy, 4:29742 
ANNUAL ENERGY STORAGE/PERFORMANCE 
Long-term storage of environmental thermal energy, 4:29742 
ANODES/CORROSION RESISTANCE 

Development of sulfur-tolerant components for the molten 

carbonate fuel cell, 4:30584 
ANODES/POISONING 

Development of sulfur-tolerant components for the molten 

carbonate fuel cell, 4:30584 
ANTARES FACILITY/OPTICAL SYSTEMS 

60-inch annular pitch polisher for LASL’s LASER-fusion effort, 

4:31944 (LA-UR-79-136) 
ANTHRACENE/HYDROCRACKING 

Hydrocracking of anthracene and phenanthrene over molten zinc 

chloride catalyst, 4:28824 
ANTHRACENE/HYDROGENATION 

Hydrocracking of anthracene and phenanthrene over molten zinc 

chloride catalyst, 4:28824 
ANTHRACITE/ACTIVATION ANALYSIS 

Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 

ANTHRACITE/CLASSIFICATION 

Rational parameters of a genetic and industrial classification of 

coals, 4:28856 
ANTHRACITE/ELECTROCHEMISTRY 
Rational parameters of a genetic and industrial classification of 
coals, 4:28856 
ANTHRACITE/MICROSTRUCTURE 
Physical properties and structure of anthracites, 4:28852 
ANTHRACITE/PHYSICAL PROPERTIES 
Physical properties and structure of anthracites, 4:28852 
ANTHRACITE/REFLECTIVITY 

Thermoanthracites as a raw material for the production of 

electrode and carbon-graphite materials, 4:28853 
ANTIBODIES/BINDING ENERGY 

Histamine release due to bivalent penicilloyl haptens: the relation 
of activation and desensitization of basophils to dynamic aspects 
of ligand binding to cell surface antibody, 4:31456 

ANTIGENS/IMMUNE REACTIONS 
Antigen-specific desensitization of human basophils, 4:31455 
ANTIMONY/ACTIVATION ANALYSIS 

Analysis of geological material and especially ores by means of a 
282Cf source, 4:30956 (CONF-760436-P2) 

Analysis of impurities in steel by activation with a ***Cf source, 
4:30959 (CONF-760436-P2) 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:30965 

Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 

ANTIMONY ALLOYS/CRYSTAL STRUCTURE 

Electronic behavior in alloys: Gold-non-transition-metal 

intermetallics, 4:30841 
ANTIMONY ALLOYS/PHOTOEMISSION 

Electronic behavior in alloys: Gold-non-transition-metal 

intermetallics, 4:30841 
ANTIMONY COMPOUNDS/CATALYTIC EFFECTS 

Method to improve the activity of a hydrocarbon cracking 

catalyst and its use (Patent), 4:29147 
ANTINEUTRINO-NUCLEON INTERACTIONS/DEEP 

INELASTIC SCATTERING 

Measurement of the energy and x dependence of the y 
distributions in antineutrino interactions, 4:31658 

ANTIPROTON REACTIONS/ELASTIC SCATTERING 

Interaction of high-energy hadrons with light nuclei in the theory 

of complex angular momenta with a/sub P/°® > 1, 4:31720 
ANTIPROTON-DEUTERON INTERACTIONS/SCATTERING 

AMPLITUDES 

Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/°® > 1, 4:31720 

APARTMENT BUILDINGS/SOLAR WATER HEATING 

Solar hot water system installed at Anderson, South Carolina, 

4:29678 (DOE/NASA/CR-150856) 
APPALACHIA/GEOCHEMICAL SURVEYS 

Shale characterization and resource appraisal of the Devonian 
black shales of the Appalachian basin. Quarterly report, 
October-December 1978, 4:29220 (TID-29376) 
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APPALACHIA/GEOPHYSICAL SURVEYS 
Shale characterization and resource appraisal of the Devonian 
black shales of the Appalachian basin. Quarterly report, 
October-December 1978, 4:29220 (TID-29376) 
APPALACHIA/NATURAL GAS DEPOSITS 
Shale characterization and resource appraisal of the Devonian 
black shales of the Appalachian basin. Quarterly report, 
October-December 1978, 4:29220 (TID-29376) 
APPARATUS 
See EQUIPMENT 
AQUACULTURE/TEMPERATURE EFFECTS 
Aquaculture applications of a thermal effluent and considerations 
on geothermal water use, 4:29844 (CONF-771153-P2) 
AQUACULTURE/THERMAL EFFLUENTS 
Aquaculture applications of a thermal effluent and considerations 
on geothermal water use, 4:29844 (CONF-771153-P2) 
AQUACULTURE/THERMAL WATERS 
Aquaculture applications of a thermal effluent and considerations 
on geothermal water use, 4:29844 (CONF-771153-P2) 
AQUACULTURE/WASTE HEAT UTILIZATION 
Economic feasibility assessment of the Oak Ridge National 
Laboratory waste-heat polyculture concept, 4:30685 (ORNL/ 
TM-6547) 
AQUATIC ECOSYSTEMS/CONTAMINATION 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also FISHES 
AQUATIC ORGANISMS/SCREENING 
Engineering aspects of Passavant screening (Passavant screens- 
sprocket-driven vertical traveling screen employing 
semicircular screening baskets), 4:29887 (NUREG/CP-002) 
AQUIFERS/CONSTRUCTION 
Feasibility of CAES in California, 4:30249 (CONF-780599-P1) 
AQUIFERS/CONTAMINATION 
Environmental concerns for compressed air energy storage in 
porous media systems, 4:30261 (CONF-780599-P2) 
AQUIFERS/ENERGY STORAGE 
Possible use of geopressured aquifers for the short-term storage of 
energy, 4:29818 (CONF-771153-P2) 
AQUIFERS/GEOLOGY 
Analysis of underground porous reservoirs for compressed air 
energy storage, 4:30252 (CONF-780599-P1) 
Evaluation of cap rock for underground compressed air energy 
storage, 4:30251 (CONF-780599-P1) 
Fabric analysis of ventilated rocks, 4:30273 (CONF-780599-P1) 
Stability criteria for compressed air energy storage in a porous 
rock reservoir, 4:30250 (CONF-780599-P 1) 
AQUIFERS/HYDRODYNAMICS 
Numerical analysis of temperature and flow effects in a dry, one- 
dimensional aquifer used for compressed air energy storage, 
4:30270 (PNL-2546) 
AQUIFERS/STABILITY 
Stability criteria for compressed air energy storage in a porous 
rock reservoir, 4:30250 (CONF-780599-P1) 
AQUIFERS/THERMODYNAMIC PROPERTIES 
Numerical analysis of temperature and flow effects in a dry, one- 
dimensional aquifer used for compressed air energy storage, 
4:30270 (PNL-2546) 
ARALDITE/PHOTOELASTICITY 
Photoelastic studies of crack propagation and arrest in polymers 
and 4340 steel, 4:30818 (NUREG/CR-0542) 
ARALDITE/TENSILE PROPERTIES 
Photoelastic studies of crack propagation and arrest in polymers 
and 4340 steel, 4:30818 (NUREG/CR-0542) 
ARAMIDS/FABRICATION 
Aramid fiber composites, 4:30920 (UCRL-81501) 
ARAMIDS/MECHANICAL PROPERTIES 
Aramid fiber composites, 4:30920 (UCRL-81501) 
ARAMIDS/PRODUCTION 
Epoxy resin-elastomer system for filament winding, 4:30912 
(UCRL-81245) 
ARAMIDS/TENSILE PROPERTIES 
Aramid fiber composites, 4:30920 (UCRL-81501) 
Effect of moisture on the strength of Kevlar 29 ribbon parachute 
fabrics, 4:30927 (SAND-78-1922C) 
ARAMIDS/TESTING 
Design and development of the 24-foot diameter hybrid Kevlar- 
29/nylon ribbon parachute, 4:30910 (SAND-79-0015C) 


ARIZONA/RADIOMETRIC SURVEYS 


Epoxy resin-elastomer system for filament winding, 4:30912 
(UCRL-81245) 
ARAMIDS/THERMODYNAMIC PROPERTIES 
Aramid fiber composites, 4:30920 (UCRL-81501) 
ARC FURNACES/AUTOMATION 
Automation of electrical steelworks, 4:30677 
ARC FURNACES/CONTROL EQUIPMENT 
Electronic electrode regulator for arc furnaces, 4:30676 
ARC FURNACES/DESIGN 
Ultra-high-power arc furnace installations, 4:30675 
ARC FURNACES/ENERGY CONSUMPTION 
Monitoring and control of the power consumption in an electric 
steel plant, 4:30663 
ARCHAEOLOGICAL SPECIMENS/ACTIVATION ANALYSIS 
Analysis of coins by neutron activation using californium-252: 
application to numismatic studies, 4:30950 (CONF-760436-P2) 
ARCHAEOLOGICAL SPECIMENS/RADIATION 
ABSORPTION ANALYSIS 
252 Cf applications at the Engineering Faculty, Rome, 4:30949 
(CONF-760436-P2) 
ARDENNES REACTOR/PRIMARY COOLANT CIRCUITS 
In-service - pressure test of the primary circuit of the Chooz 
nuclear power plant, 4:30017 (INIS-mf-3968) 
ARGON/ATOM-ATOM COLLISIONS 
Crossed molecular beam studies on the interaction potentials for 
F(?P) + Ne,Ar,Kr('S), 4:31599 
ARGON/AUGER EFFECT 
High resolution LMM Auger spectra from argon implanted in Be 
and Si, 4:31606 (CONF-781 130-12) 
ARGON/HEAVY ION REACTIONS 
Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 
ARGON/PHYSICAL RADIATION EFFECTS 
Optical breakdown at 10.6 » wavelength near the boundary of a 
plasma layer in argon, 4:30940 
ARGON/SHOCK WAVES 
Decompression wave velocities in natural gases in pipe lines, 
4:29269 
ARGON 40 REACTIONS/INCLUSIVE INTERACTIONS 
Light fragment production and associated multiplicities from 
collisions of 1.85 GeV/nucleon “Ar (Differential cross sections, 
reaction mechanisms), 4:31752 (LBL-7766) 
Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 
ARGON COMPOUNDS/INTERATOMIC FORCES 
Analytic potential functions for weakly bound molecules: The X 
and A states of NaAr and the A state of NaNe, 4:31591 
ARIZONA/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Mesa Quadrangle (NURE 
program, 110 uranium anomalies), 4:29332 (GJBX-23(79)(Vol.2- 
A)) 


Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Clifton Quadrangle (NURE 
program; 146 uranium anomalies), 4:29333 (GJBX-23(79)(Vol.2- 
B)) 


Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Tucson Quadrangle (NURE 
program, 72 uranium anomalies), 4:29334 (GJBX-23(79)(Vol.2- 
C)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Silver City Quadrangle 
(NURE program; 133 uranium anomalies), 4:29335 (GJBX- 
23(79)(Vol.2-D)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Nogales Quadrangle (NURE 
program; 47 uranium anomalies), 4:29336 (GJBX-23(79)(Vol.2- 
E)) 


Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Douglas Quadrangle (NURE 
program; 39 uranium anomalies), 4:29337 (GJBX-23(79)(Vol.2- 
F 


») 
ARIZONA/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Mesa Quadrangle (NURE 
program, 110 uranium anomalies), 4:29332 (GJBX-23(79)(Vol.2- 
A)) 


Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Clifton Quadrangle (NURE 
program; 146 uranium anomalies), 4:29333 (GJBX-23(79)(Vol.2- 
B)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Tucson Quadrangle (NURE 
program, 72 uranium anomalies), 4:29334 (GJBX-23(79)(Vol.2- 
C)) 





AROMATICS 


Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Silver City Quadrangle 
(NURE program; 133 uranium anomalies), 4:29335 (GJBX- 
23(79)(Vol.2-D)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Nogales Quadrangle (NURE 
program; 47 uranium anomalies), 4:29336 (GJBX-23(79)(Vol.2- 
E)) 


Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Douglas Quadrangle (NURE 
program; 39 uranium anomalies), 4:29337 (GJBX-23(79)(Vol.2- 
F)) 

AROMATICS 
See also BENZENE 
BIPHENYL 
CONDENSED AROMATICS 
TOLUENE 
AROMATICS/HYDROGENATION 

Homogeneous catalytic hydrogenations of complex carbonaceous 

substrates (Book chapter), 4:28674 
AROMATICS/TRANSITION TEMPERATURE 

Glass transition temperatures for simple molecular liquids and 

their binary solutions, 4:31014 
ARSENIC/ACTIVATION ANALYSIS 

Analysis of impurities in steel by activation with a *°*Cf source, 
4:30959 (CONF-760436-P2) 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:30965 

ARSENIC/CHEMICAL REACTIONS 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 

ARSENIC/EMISSION SPECTROSCOPY 

Analysis of natural waters with an automated inductively-coupled 

plasma spectrometer system, 4:30970 (UCRL-81043) 
ARSENIC/INTESTINAL ABSORPTION 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 

ARSENIC/REMOVAL 

Research and development of electrolytic removal of arsenic, 
4:29811 (DOE-tr-152) 

ARSENIC SULFIDES/THERMODYNAMIC PROPERTIES 

Basic energy science, 4:30983 (ANL-78-70) 

ARSENIC TELLURIDES/HALL EFFECT 
Hall effect in amorphous semiconductors, 4:30916 
ASHES 
See also FLY ASH 
ASHES/ACTIVATION ANALYSIS 

Use of a 5*Cf source in the noble metals industry, 4:30957 

(CONF-760436-P2) 
ASHES/AGGLOMERATION 

Development of an advanced fluidized bed coal gasification 

process (Westinghouse PDU), 4:28764 
ASHES/CATALYTIC EFFECTS 

Reaction characteristics during in-situ gasification of western 

subbituminous coals, 4:28762 
ASHES/LEACHING 

Technical aspects of the Resource Conservation and Recovery 
Act upon coal combustion and conversion systems, 4:29013 
(ORNL/OEPA-10) 

ASHES/QUANTITATIVE CHEMICAL ANALYSIS 

Analyses of coal and coke and their ashes, 4:28860 

ASPHALTENES/CATALYTIC CRACKING 

Hydrodesulfurization process including product recycle (Patent), 

4:29137 
ASPHALTENES/CHEMISTRY 

Chemistry and structure of coal-derived asphaltenes, Phase III. 
Quarterly progress report, April-June 1978, 4:28833 (FE-2031- 
12 


ASPHALTENES/DESULFURIZATION 
Hydrodesulfurization process including product recycle (Patent), 
4:29137 
ASPHALTENES/ELECTRON SPIN RESONANCE 
Electron spin resonance studies of coals and coal-derived 
asphaltenes (Book chapter), 4:28843 
ASPHALTENES/MASS SPECTROSCOPY 
Field ionization and field desorption mass spectrometry applied to 
coal research (Book chapter), 4:28849 
ASPHALTENES/STRUCTURAL CHEMICAL ANALYSIS 
Chemistry and structure of coal-derived asphaltenes, Phase III. 
— progress report, April-June 1978, 4:28833 (FE-2031- 
) 
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ASSIGNMENTS 
See ALLOCATIONS 
ASTROCYTOMAS 
See NEOPLASMS 
ATHABASCA DEPOSIT/EVALUATION 
Geostatistical applications in the Athabasca tar sands, 4:29291 
ATHABASCA DEPOSIT/GEOLOGY 
Geostatistical applications in the Athabasca tar sands, 4:29291 
ATLANTIC OCEAN 
See also NORTH SEA 
ATLANTIC OCEAN/WATER POLLUTION 
Monitoring sludge disposal: Mid-Atlantic shelf (Monitoring of 
waters in disposal area for human artifacts, surficial floc, and 
cadmium and lead content), 4:31416 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex (Analysis of Cr, Mn, Ti, V, and Zn by 
proton-induced x-ray emission (PIXE)), 4:31414 (CONF- 
771072-9) 
ATMOSPHERIC PRECIPITATIONS/RADIOACTIVITY 
Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 
ATMOSPHERIC PRECIPITATIONS/VARIATIONS 
Summary of climatic input for waste management site suitability 
criteria and state of progress, 4:31384 (UCID-17904 
ATOM-ATOM COLLISIONS/BIBLIOGRAPHIES 
Bibliography of atomic and molecular excitation in heavy particle 
collisions, 1950-1975, 4:31860 (ORNL-5501) 
Bibliography of ionization and stripping in heavy particle 
collisions, 1950-1975, 4:31862 (ORNL-5503) 
ATOM-ATOM COLLISIONS/CHARGE EXCHANGE 
Quasiresonant processes in slow collisions, 4:31633 
ATOM-ATOM COLLISIONS/LANDAU-ZENER FORMULA 
Effect of the centrifugal barrier on the probability of nonadiabatic 
transitions in the optical excitation of colliding atoms. 
Generalization of the Landau-Zener-Stuckelberg model, 4:31627 
ATOM-ATOM COLLISIONS/RESONANCE SCATTERING 
Quasiresonant processes in slow collisions, 4:31633 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS/WKB APPROXIMATION 
WKB method at Z> 137, 4:31636 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS/BIBLIOGRAPHIES 
Bibliography of atomic and molecular excitation in heavy particle 
collisions, 1950-1975, 4:31860 (ORNL-5501) 
ATOMS/PHYSICAL PROPERTIES 
Final summary report (Summaries of research activities at Cornell 
Univ.), 4:31607 (COO-3151-84) 
ATOMS/VIRTUAL STATES 
Definition of virtual levels, 4:31634 
ATP-ASE/ENZYME ACTIVITY 
Effects of phenol on ATPase activities in crude gill homogenates 
of rainbow trout (Salmo gairdneri Richardson), 4:31513 (PNL- 
2697) 
ATTICS/THERMAL INSULATION 
City of Wichita home insulation loan program. Report No. 78-1, 
4:30444 
AUGER ELECTRON SPECTROSCOPY/USES 
Surface analysis techniques and their use in pollution detection 
and measurement, 4:30942 (BNL-25206) 
AUSTENITE/METALLURGICAL EFFECTS 
Effect of ferrite content on stress corrosion cracking in duplex 
stainless steel weld metals at room temperature, 4:30859 
AUSTENITIC STEELS/PHYSICAL RADIATION EFFECTS 
Incidence of specifically nuclear phenomena on the choice of 
metallic materials, 4:30882 
AUSTRALIA 
See also VICTORIA 
AUSTRALIA/INDUSTRY 
Vintage model of the demand for energy and employment in 
Australian manufacturing industry, 4:30360 
AUSTRALIA/LONGWALL MINING 
Longwall mining in USA and Australia, 4:28910 
AUSTRALIA/SURFACE MINING 
Overburden conveyor system at the Yallourn open-cast mine of 
the State Electricity Commission of Victoria (SECV), Australia, 
4:28905 
AUSTRALIA/URANIUM DEPOSITS 
Economic geology of uranium, Pine Creek Geosyncline, Northern 
Territory, Australia, 4:29317 (EPRI-EA-994-SR) 
AUSTRALIA/URANIUM MINES 
Outback problems, 4:29361 
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AUSTRIA/PETROLEUM INDUSTRY 
Oil industry in Austria during 1977, 4:29164 
AUSTRIA/SOLAR ENERGY 
Development of solar technology in Austria, 4:29577 
AUTOMOBILES/AUTOMOTIVE FUELS 
Comparative studies of exhaust emissions from automobiles 
operating on gasoline and a gasoline-methanol blend, 4:30774 
(BIL-99) 
AUTOMOBILES/ENERGY CONSUMPTION 
Demand development in the household sector and in the ‘private 
sphere of consumers’, 4:30630 
AUTOMOBILES/EXHAUST GASES 
Comparative studies of exhaust emissions from automobiles 
operating on gasoline and a gasoline-methanol blend, 4:30774 
(BIL-99) 
Concentration of inorganic and organic air pollutants at a traffic 
intersection in Berlin, 4:31395 
AUTOMOBILES/FUEL CONSUMPTION 
Comparative studies of exhaust emissions from automobiles 
operating on gasoline and a gasoline-methanol blend, 4:30774 
(BIL-99) 
Report by the Federal Task Force on motor vehicle goals beyond 
1980. Volume 1. Executive summary, 4:30446 
AUTOMOBILES/FUEL ECONOMY 
Report by the Federal Task Force on motor vehicle goals beyond 
1980. Volume 1. Executive summary, 4:30446 
AUTOMOBILES/GAS TURBINES 
Evaluation of advanced regenerator systems, 4:30746 (DOE/ 
NASA/0008-78/4) 
Gas turbine power plant (Patent), 4:30747 
AUTOMOBILES/INTERNAL COMBUSTION ENGINES 
Hydrogen engine performance analysis. First annual report, 
4:30776 (SAN-1212-1) 
AUTOMOTIVE FUELS 
See also GASOLINE 
HYDROGEN FUELS 
AUTOMOTIVE FUELS/ADDITIVES 
Catalytic fuel additive for jet, gasoline, diesel, and bunker fuels 
(Patent), 4:29151 
Fuel additive (Patent), 4:30777 
Fuels for internal combustion engines (Patent), 4:30778 
AUTOMOTIVE FUELS/FUEL SUBSTITUTION 
Session VII: energy self-sufficiency 1990 (Brief review of five 
possible replacements for gasoline for automobiles), 4:30775 
(CONF-7705119-) 
AUTOTROPHS/GROWTH 
Liquid fuels from carbonates by a microbial sytem, 4:31465 
(CONF-7806139-2) 
AUTOTROPHS/METABOLISM 
Liquid fuels from carbonates by a microbial sytem, 4:31465 
(CONF-7806139-2) 
AUXINS/BIOLOGICAL EFFECTS 
Studies on the control of cell wall extension. Three year progress 
report, July 1, 1975-August 31, 1978, 4:31447 (RLO-2225-Ti9- 
51) 


BACTERIA/GROWTH 
Liquid fuels from carbonates by a microbial sytem, 4:31465 
(CONF-7806 139-2) 
BACTERIA/INDOOR AIR POLLUTION 
Effect of ventilation on the transfer of airborne bacteria, 4:31461 
(LBL-8257) 
BACTERIA/METABOLISM 
Liquid fuels from carbonates by a microbial sytem, 4:31465 
(CONF-7806139-2) 
BACTERIOPHAGES/INACTIVATION 
Action spectra for the ultraviolet and visible light inactivation of 
phage T7: effect of host-cell reactivation, 4:31476 
BAG MODEL 
Non-Abelian gauge theories and quark confinement (SU(N) 
group, electric and magnetic flux, phase transformation 
vortices), 4:31723 
Quark confinement and lattice calculation (Color fields, tube 
restriction, loop integral, Monte Carlo methods), 4:31684 
Review of developments in lattice gauge theory: extreme 
environments and duality transformations, 4:31737 
BAG MODEL/QUARKS 
Static potential energy of a heavy quark and anti-quark, 4:31686 
BAGASSE/COMBUSTION 
Session V: biomass (Present and future role of biomass as energy 
source for Hawaii), 4:29617 (CONF-7705119-) 


BEAM-PLASMA SYSTEMS/ACCELERATION 


BAGASSE/ENZYMATIC HYDROLYSIS 
Tentative projection of costs for conversion of sugar wastes to 
ethanol to be used as fuel or as an industrial feedstock (Brief 
analysis as applied to Hawaii), 4:29553 (CONF-7705119-) 
BAGASSE/USES 
Session V: biomass (Suggested mixing of municipal waste and 
bagasse for use in electric power generation in Hawaii), 4:29619 
(CONF-7705119-) 
BAGASSE/WATER REMOVAL 
Session V: biomass (Brief survey of means for improving 
efficiencies of processes involved in raw cane sugar 
manufacturing for conservation of energy), 4:29620 (CONF- 
7705119-) 
BARIUM/ACTIVATION ANALYSIS 
Analysis of geological material and especially ores by means of a 
252Cf source, 4:30956 (CONF-760436-P2) 
BARIUM CHLORIDES/STRUCTURAL CHEMICAL ANALYSIS 
Barium chloride dihydrate by neutron diffraction, 4:31001 
BARLEY/PROCESSING 
Non-electric utilization of geothermal energy in the San Luis 
Valley, Colorado. Final report, 4:29845 (IDO-1626-3) 
BARYONIUM 
Level order of the N anti N spectrum in potential models (Isospin 
natural parity), 4:31708 (BNL-24970) 
BARYONIUM/PARTICLE PRODUCTION 
Polarization experiments: a theoretical review, 4:31707 
BARYONIUM/REGGE TRAJECTORIES 
Dynamical relationship between baryon structure functions and 
baryonium trajectories, 4:31714 
BARYONS 
See also NUCLEONS 
BARYONS/STRUCTURE FUNCTIONS 
Dynamical relationship between baryon structure functions and 
baryonium trajectories, 4:31714 
BASALT/CHEMICAL COMPOSITION 
Geology along topographic profile for near-surface test facility, 
4:29456 (RHO-BWI-LD-16) 
BASALT/CHEMICAL REACTIONS 
Simulated high-level waste-basalt interaction experiments. Annual 
progress report, October 1, 1977-September 30, 1978, 4:29453 
(RHO-BWI-C-33) 
BASALT/HYDRAULIC FRACTURING 
Effect of principal stress magnitudes on hydrofracturing 
orientation. Final report, 4:31565 (UCRL-13951) 
BASALT/ROCK MECHANICS 
Numerical modelling of rock stresses within a basaltic nuclear 
waste repository. Phase I, problem definition, 4:29452 (RHO- 
BWI-C-24) 
BASALT/STRESS ANALYSIS 
Technical support for GEIS: radioactive waste isolation in 
geologic formations. Volume 20. Thermo-mechanical stress 
analysis and development of thermal loading guidelines, 4:29463 
(Y/OWI/TM-36/20) 
BASEBALL DEVICES/MAGNETIC FIELD CONFIGURATIONS 
Magnetic field on the baseball coil, 4:31925 
BASOPHILS/IMMUNE REACTIONS 
Antigen-specific desensitization of human basophils, 4:31455 
Histamine release due to bivalent penicilloy] haptens: the relation 
of activation and desensitization of basophils to dynamic aspects 
of ligand binding to cell surface antibody, 4:31456 
BATTELLE PACIFIC NORTHWEST LABORATORIES/SAFETY 
Safety analysis report 306-W Building, 4:29471 (PNL-2549) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY PASTE/CHEMICAL PREPARATION 
Active paste mixture for battery electrodes (Patent), 4:30347 
BATTERY SEPARATORS/COATINGS 
Separator for electric alkaline accumulators (Patent), 4:30332 
BATTERY SEPARATORS/DESIGN 
Separator for electric alkaline accumulators (Patent), 4:30332 
BAUXITE/ACTIVATION ANALYSIS 
Some applications of ***Cf neutron and fragment sources in 
technology, 4:30952 (CONF-760436-P2) 
Use of californium-252 neutron sources in teaching industrial 
applications of radiation sources, 4:29501 (CONF-760436-P2) 
BEAM BUNCHERS/SYNCHRONIZATION 
Phase measurement and control of bunched beams, 4:31306 
(CONF-781051-1) 
BEAM INJECTION HEATING 
Device and method for electron beam heating of a high density 
plasma (Patent), 4:31841 
BEAM-PLASMA SYSTEMS 
Electron injection into dense hydrogen, deuterium, and neon, 
4:31867 
BEAM-PLASMA SYSTEMS/ACCELERATION 
Ion acceleration by plasma waves excited by a gradually 
accelerated electron beam, 4:31866 





BEAM-PLASMA SYSTEMS/ENERGY TRANSFER 


BEAM-PLASMA SYSTEMS/ENERGY TRANSFER 
Ribbon-shaped electron beams for plasma-chemistry reactors, 
4:31604 
BEAM-PLASMA SYSTEMS/EXPLOSIVE INSTABILITY 
Numerical study of the explosive instability in a beam-plasma 
system, 4:31888 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/BIOLOGICAL RADIATION EFFECTS 
Environmental physiology (Gamma radiation, rodents), 4:31486 
(ANL-78-90) 
BENZENE/BINARY MIXTURES 
Experimental investigation of specific volumes of a benzene- 
toluene solution with a 50-50% molar composition, 4:29194 
BENZENE/DENSITY 
Experimental investigation of specific volumes of a benzene- 
toluene solution with a 50-50% molar composition, 4:29194 
BENZENE/ELECTRON-MOLECULE COLLISIONS 
Electronic spectroscopy of benzene and the fluorobenzenes by 
variable angle electron impact, 4:31590 
BENZENE/THERMODYNAMIC PROPERTIES 
Dependence of the character of wall temperature variation on 
heat flux density at low reynolds numbers and supercritical 
pressure, 4:29193 
BENZIDINE 
Application of 4,4’ diamino-dipheny] in neutralizing pyrolysis 
products after acidic purification, 4:29192 
BERING SEA/SEISMICITY 
Comprehensive study of the seismotectonics of the easter Aleutian 
arc and associated volcanic systems. Annual progress report, 
March 1, 1978-February 28, 1979, 4:31531 (COO-3134-18) 
BERING SEA/TECTONICS 
Comprehensive study of the seismotectonics of the easter Aleutian 
arc and associated volcanic systems. Annual progress report, 
March 1, 1978-February 28, 1979, 4:31531 (COO-3134-18) 
BERKELIUM COMPOUNDS/MICROANALYSIS 
Spectrophotometric studies of transcurium element halides and 
oxyhalides in the solid state, 4:30973 
BERYLLIUM/ELECTRONIC STRUCTURE 
Atomic coreless Hartree-Fock pseudopotential for atoms Li 
through Ne, 4:31816 
BERYLLIUM/ION IMPLANTATION 
Interaction of implanted deuterium and helium with beryllium: 
radiation enhanced oxidation, 4:31964 (SAND-79-0330C) 
BERYLLIUM/JOINING 
Joining by plating: optimization of occluded angle, 4:30794 
(SAND-78-8027) 
BERYLLIUM/OXIDATION 
Interaction of implanted deuterium and helium with beryllium: 
radiation enhanced oxidation, 4:31964 (SAND-79-0330C) 
BERYLLIUM/ULTRACOLD NEUTRONS 
Storage of ultracold low-energy neutrons in vessels with 
condensed metallic walls, 4:31805 
BERYLLIUM 9 TARGET/ARGON 40 REACTIONS 
Light fragment production and associated multiplicities from 
collisions of 1.85 GeV/nucleon “Ar (Differential cross sections, 
reaction mechanisms), 4:31752 (LBL-7766) 
BERYLLIUM 9 TARGET/PION REACTIONS 
Pion double charge exchange (Review, cross sections, preliminary 
results), 4:31751 (LA-UR-78-2832) 
BERYLLIUM 9 TARGET/PROTON REACTIONS 
Scaling properties of high-mass symmetric hadron- and pion-pair 
production in proton-beryllium collisions, 4:31666 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM SULFATES/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
BIBLIOGRAPHIES/A-BOMB SURVIVORS 
Bibliography of published papers, 1977, 4:31482 (RERF-TR-0-77) 
BI-GAS PROCESS/ENVIRONMENTAL IMPACTS 
ERDA’'s Environmental Assessment Program: a status report. 
Fifth quarterly report, 4:28741 (FE-2496-20) 
BIKINI/ECOLOGY 
Marine ecology, 4:31413 (CEER-5) 
BINARY ALLOY SYSTEMS/ELECTRONIC STRUCTURE 
Aspects of the numerical solution of the KKR-CPA equations, 
4:30839 (TID-29445) 
BINARY MIXTURES/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
BIOCHEMISTRY 
Division of Biological and Medical Research annual report, 1977, 
4:31511 (ANL-78-90) 
Molecular anatomy program, 4:31426 (ANL-78-90) 
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BIOCONVERSION 
See also ANAEROBIC DIGESTION 
FERMENTATION 
Bioconversion of solar energy in salt water hotosynthetic 
hydrogen production systems, 4:29627 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
BLOOD 
FOOD 
MILK 
ORGANS 
PLANTS 
TISSUES 
URINE 
BIOLOGICAL MATERIALS/CHEMICAL ANALYSIS 

Surface analysis techniques and their use in pollution detection 
and measurement, 4:30942 (BNL-25206) 

BIOLOGICAL RADIATION EFFECTS/HOST-CELL 

REACTIVATION 

Action spectra for the ultraviolet and visible light inactivation of 
phage T7: effect of host-cell reactivation, 4:31476 

BIOLOGICAL STRESS 

Environmental, safety and health standards identification for 
geothermal energy. Report 6: neat stress, 4:29809 (PNL- 
2583(No.6)) 

BIOLOGICAL STRESS/BIOLOGICAL EFFECTS 

Quantitation of mRNAs for a.-acid glycoprotein and for serum 
albumin ib livers of normal, stressed, fasted, and refed rats (?*°1 
or '*'I radioimmunoassay for protein products of specific 
mRNA activity), 4:31462 (UR-3490-1495) 

BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 

BAGASSE 
MAIZE 
MANURES 
PLANTS 
SUGAR BEETS 
SUGAR CANE 
TREES 
WwOOD 
WOOD WASTES 

BIOMASS/BIBLIOGRAPHIES 

IEA Biomass Information Service. Current awareness bulletin, 
May-June 1978, 4:29624 (NP-23641) 

BIOMASS/CONVERSION 

IEA Biomass Information Service. Current awareness bulletin, 

May-June 1978, 4:29624 (NP-23641) 
BIOMASS/ENERGY CONVERSION 

Evaluation of the potential for producing liquid fuels from 

biomaterials. Final report, 4:29546 (EPRI-AF-974) 
BIOMASS/FEASIBILITY STUDIES 

Liquid fuels from renewable resources: feasibility study. Volume 
D. Agricultural studies. Volume E. Municipal waste studies, 
4:30547 (NP-23604(Vol.D-E)) 

BIOMASS/FERMENTATION 

Comparative economic assessment of ethanol from biomass, 

4:29622 (HCP/ET-2854) 
BIOMASS/GASIFICATION 

Effects of residence time, temperature and pressure on the steam 

gasification of biomass, 4:29544 (CONF-79041 5-10) 
BIOMASS/HYDROLYSIS 

Comparative economic assessment of ethanol from biomass, 

4:29622 (HCP/ET-2854) 
BIOMASS/INVENTORIES 

Evaluation of the potential for producing liquid fuels from 

biomaterials. Final report, 4:29546 (EPRI-AF-974) 
BIOMASS/PRODUCTION 

Session V: biomass (Suggestions for optimizing production and use 
of biomass as an energy source in Hawaii), 4:29618 (CONF- 
7705119-) 

BIOMASS/USES 

Session V: biomass (Present and future role of biomass as energy 
source for Hawaii), 4:29617 (CONF-7705119-) 

Session V: biomass (Suggestions for optimizing production and use 
of biomass as an energy source in Hawaii), 4:29618 (CONF- 
7705119-) 

BIOSPHERE/CARBON 

Simulation of land-use patterns affecting the global carbon cycle 
(Reconstruction and projection of CO» scenarios from 1860 to 
2460), 4:31383 (ORNL/TM-6651) 

BIPHENYL/RADIOLYSIS 

Some kinetic studies in the reversed micellar system-Aerosol OT 

(diisoocty! sulfosuccinate)/H2O/Heptane solution, 4:31024 
BIPHENYLDIAMINE 
See BENZIDINE 
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BISMUTH 209 TARGET/DEUTERON REACTIONS 

Inclusive spectra of fast deuterons and protons from collision of 

6.3-GeV/c deuterons with H, D, C, Al, and Bi nuclei, 4:31748 
BISMUTH 209 TARGET/PION MINUS REACTIONS 

Absorption of negative pions by Bi, Pb, and T1 nuclei (np and pp 

clusters on nuclear surface), 4:31771 
BITTER SPAR 

See DOLOMITE 
BITUMENS 

See also COAL TAR 
BITUMENS/PROCESSING 

Future of Utah Tar Sands, 4:29289 

BITUMENS/RECOVERY 

Recovery of hydrocarbon from dilution centrifuging tailings 
(Patent), 4:29308 

BITUMENS/RHEOLOGY 

Physico-chemical and rheological characteristics of Permian 

bitumens of Tatariya, 4:29313 
BITUMINOUS COAL/ACTIVATION ANALYSIS 

Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 

BITUMINOUS COAL/CARBONIZATION 
Coking coals and the efficiency of their use (Book in Russian), 
4:28667 
BITUMINOUS COAL/EXTRUSION 
Method and equipment to treat coal (Patent), 4:28984 
BITUMINOUS COAL/FLUIDIZED-BED COMBUSTION 
Survey on new power plant technologies, 4:29883 
BITUMINOUS COAL/HYDROGENATION 
Process and apparatus for converting coal into oil and other coal 
derivatives (Patent), 4:28812 
BITUMINOUS COAL/MECHANICAL PROPERTIES 
Polymer structure of bituminous coal (Book chapter), 4:28840 
BITUMINOUS COAL/STRUCTURAL CHEMICAL ANALYSIS 
Polymer structure of bituminous coal (Book chapter), 4:28840 
BITUMINOUS COAL/SUPERCRITICAL GAS EXTRACTION 
Supercritical solvents and the dissolution of coal and lignite (Book 
chapter), 4:28820 
BITUMINOUS MATERIALS 
See also OIL SANDS 
OIL SHALES 
BITUMINOUS MATERIALS/CHEMICAL COMPOSITION 

Peculiarities of metalliferous ability of bituminous shales and some 

suppositions on their genesis, 4:29309 
BITUMINOUS MATERIALS/HEAT TREATMENTS 

Comprehensive utilization of the mineral components of coals, 

4:28828 
BLACK SEA/GEOLOGIC FAULTS 

Tectonic position of earthquake foci and seismic regionalization of 

the Crimea, 4:31542 
BLACK SHALES/CHEMICAL PROPERTIES 

Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, October-December 1978, 4:29217 (ORO-5205-9) 

BLACK SHALES/EVALUATION 

Practical approach to evaluating shale hydrocarbon potential, 
4:29208 (METC/SP-78/6(Vol.2)) 

Shale characterization and resource appraisal of the Devonian 
black shales of the Appalachian basin. Quarterly report, 
October-December 1978, 4:29220 (TID-29376) 

BLACK SHALES/GAS SATURATION 

Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, October-December 1978, 4:29217 (ORO-5205-9) 

BLACK SHALES/GEOCHEMISTRY 

Characterization and resource assessment of the Devonian shales 
in the Appalachian and Illinois Basin, 4:29213 (METC/SP-78/ 
6(Vol.2)) 

BLACK SHALES/GEOLOGY 

Characterization and resource assessment of the Devonian shales 
in the Appalachian and Illinois Basin, 4:29213 (METC/SP-78/ 
6(Vol.2)) 

BLACK SHALES/LITHOLOGY 

Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, October-December 1978, 4:29217 (ORO-5205-9) 

BLACK SHALES/MECHANICAL PROPERTIES 

Some theoretical and experimental considerations of the hydraulic 
fracturing process and supporting research, 4:29264 (METC/ 
SP-78/6(Vol.2)) 

BLACK SHALES/PHYSICAL PROPERTIES 

Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, October-December 1978, 4:29217 (ORO-5205-9) 
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BLACK SHALES/QUANTITATIVE CHEMICAL ANALYSIS 
Laser pyrolysis-gas chromatography: a modern source rock assay 
technique, 4:29279 (METC/SP-78/6(Vol.2)) 
BLADDER/DOSE COMMITMENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
BLADDER/DOSE EQUIVALENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
BLADES (COMPRESSOR) 
See COMPRESSOR BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/BLOWERS 
30 MW blast furnace blower drive with two-pole synchronous 
motor and static starting converter, 4:30664 
Static frequency converter for starting a 30 MW blast furnace 
blower drive with two-pole synchronous motor, 4:30665 
BLAST FURNACES/GAS FUELS 
Improvement of methods of combustion of natural gas in steel 
furnaces, 4:29281 
BLAST FURNACES/REFRACTORIES 
Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 
BLOOD 
See also BLOOD PLASMA 
BLOOD/ACTIVATION ANALYSIS 
Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:30965 
BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD PLASMA/CHEMICAL ANALYSIS 
Molecular anatomy program, 4:31426 (ANL-78-90) 
BLOOD VESSELS/PATHOLOGY 
Neutron and gamma-ray toxicity studies (Mice, beagles, '**Xe 
tracer technique), 4:31485 (ANL-78-90) 
BLOWDOWN 
Pressure vessel blowdown into full pressure containment, 4:30204 
(INIS-mf-408 1) 
BLOWDOWN/HEAT TRANSFER 
BWR blowdown/emergency core cooling. Eleventh quarterly 
progress report, July 1-September 30, 1978, 4:30197 (GEAP- 
NUREG-21304-11) 
Synopsis of the BWR blowdown heat-transfer program, 4:30237 
BLOWDOWN/PRESSURE GRADIENTS 
Effect of air content and mass inflow on the pressure rise in a 
containment during blowdown, 4:30207 (INIS-mf-4200) 
BLOWERS/DESIGN 
30 MW blast furnace blower drive with two-pole synchronous 
motor and static starting converter, 4:30664 
BLOWERS/ELECTRIC MOTORS 
Static frequency converter for starting a 30 MW blast furnace 
blower drive with two-pole synchronous motor, 4:30665 
BLOWERS/NOISE 
Contribution to the calculation of the rotational-tone noise of 
radial fans, 4:31069 (GA-tr-15157) 
BN-350 REACTOR/PRIMARY COOLANT CIRCUITS 
Expereince of cleaning and decontamination of the BN-350 
reactor components, 4:30075 (IWGFR-23) 
BN-350 REACTOR/REACTOR MAINTENANCE 
Expereince of cleaning and decontamination of the BN-350 
reactor components, 4:30075 (IWGFR-23) 
BN-350 REACTOR/SECONDARY COOLANT CIRCUITS 
Expereince of cleaning and decontamination of the BN-350 
reactor components, 4:30075 (IWGFR-23) 
BNL 
(Brookhaven National Laboratory.) 
BNL/COMPUTER GRAPHICS 
Introduction to graphics at the CSCF, 4:31970 (BNL-50958) 
BODY 
See also ORGANS 
TISSUES 
BODY/CUEX 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
BODY/DOSE COMMITMENTS 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-78 10133 
4) 





BODY TEMPERATURE/BIOLOGICAL RADIATION 


AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 

BODY TEMPERATURE/BIOLOGICAL RADIATION EFFECTS 

Environmental physiology (Gamma radiation, rodents), 4:31486 
(ANL-78-90) 

BOILERS/AIR POLLUTION ABATEMENT 

Development of the low-NO/sub x/ burner for oil firing 400t/h 

Benson boiler, 4:31243 
BOILERS/BURNERS 

Effect of the structure of the pulverized coal spray in the wall 
zone on development of corrosion of waterwalls of lower 
radiant section in TPP-210A boilers, 4:31249 

Fuel fired heat sources (Patent), 4:30681 

BOILERS/CORROSION 

Effect of the structure of the pulverized coal spray in the wall 
zone on development of corrosion of waterwalls of lower 
radiant section in TPP-210A boilers, 4:31249 

BOILERS/CORROSION FATIGUE 
Limiting concentrations of sulfuric anhydride and oxygen, 4:30866 
BOILERS/CORROSION PROTECTION 

Character of high temperature corrosion in residual oil fuel-fired 

boilers and possibilities of its suppression, 4:30865 
BOILERS/DESIGN 

Testing and evaluation of MHD materials and substructures. 
Quarterly technical progress report, January, February, March 
1978 , 4:30559 (FE-2246-7) 

BOILERS/FLUE GAS 
Effect of the process of mass exchange in aqueous gas sampling 
devices on gas analyzer readings, 4:29951 
BOILERS/FLUIDIZED-BED COMBUSTORS 
Combustion of coal in fluidised beds, 4:31248 
BOILERS/FUEL INJECTION SYSTEMS 

Combustion of sulfurous residual oil fuel in a sectional-type 

furnace chamber, 4:31247 
BOILERS/FURNACES 

Aerodynamics of a multivortex furnace with tangential burner 
arrangement, 4:29929 

Combustion of Donetsk fine and dust gas coal and Kuznetsk grade 
2 CC coal in a dry-bottom furnace, 4:31246 

Combustion of sulfurous residual oil fuel in a sectional-type 
furnace chamber, 4:31247 

BOILERS/HEAT EXCHANGERS 

Investigation of deterioration of heat transfer in a vertical riser 
tube with nonuniform heat transfer around the perimeter, 
4:31087 

BOILERS/HEAT RESISTING ALLOYS 

New heat resisting steel EP889 for pins of heating surfaces of the 

lower radiant section of high-capacity boilers, 4:30863 
BOILERS/MATERIALS 

9 Cr-1 Mo steel for fossil utility boiler and other energy systems 
applications, 4:29904 (CONF-781018-) 

Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 

BOILERS/MATERIALS TESTING 

Fireside corrosion Task II: boiler tubes for advanced power 
cycles, 4:29897 (CONF-781018-) 

RP-644 design of improved materials systems for coal-fired boiler 
superheater and reheater tubes, 4:29898 (CONF-781018-) 

Testing and evaluation of MHD materials and substructures. 
Quarterly technical progress report, January, February, March 
1978 , 4:30559 (FE-2246-7) 

Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 

BOILERS/PIPES 

Calculation of pipe wear due to ash in staggered bundles, 4:31086 
BOILERS/REFRACTORIES 

Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 
BOILERS/RETROFITTING 

Economics of the Koppers K-T gasification process for synthetic 
gas and chemical manufacture, 4:28757 

BOILERS/TESTING 

Solar power system and component research. Final report, April 

1, 1975-November 30, 1977, 4:29640 (ORO-4921-1) 
BOILING WATER REACTORS 

See BWR TYPE REACTORS 
BONE MARROW/DOSE COMMITMENTS 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

BONE MARROW/DOSE EQUIVALENTS 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
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BONE MARROW CELLS/BIOLOGICAL EFFECTS 
Dose-dependence of the augmentation of hemopoiesis by 
thymocytes, 4:31468 
BONE MARROW CELLS/CFU 
Inappropriate erythropoietin secretion in polycythemia vera, 
4:31 


BONE TISSUES/MINERALS 

Dual photon absorptiometer utilizing a HpGe detector and 
microprocessor controller (Application to bone mineral content 
determinations), 4:31342 (BNL-24407) 

BONES 
See SKELETON 
BOREHOLES/ACOUSTIC MONITORING 

Acoustic ranging and in-situ velocity measurements, 4:29788 (LA- 

7470-C) 
BOREHOLES/FOAMS 
Evaluation of the foam-forming properties of surfactants (For 
removing fluid from boreholes), 4:29235 
BOREHOLES/LEAK TESTING 
Hermetic sealing of boreholes, 4:29231 
BOREHOLES/NEUTRON-GAMMA LOGGING 

Mineral exploration in unknown geological formations by (n,’y) 

borehole probes, 4:31359 (CONF-760436-P2) 
BOREHOLES/NUCLEAR MAGNETIC LOGGING 

Total intensity magnetometer logging as a stratigraphic tool in 

Tertiary volcanic rock, 4:31557 (UCRL-52617) 
BOREHOLES/TESTING 

Effect of fluid influx on pressure restoration curves in testing 

boreholes, 4:29112 
BOREHOLES/WELL LOGGING 
Interpretative geophysical log analysis of fractured reservoirs, 
4:29790 (LA-7470-C) 
BORESCOPES/DESIGN 
Borehole surveying apparatus (Patent), 4:31361 
BOROHYDRIDES/CHEMICAL REACTIONS 

Chemistry of trivalent uranium. 2. Synthesis of UCl3(18-crown-6) 

and U(BH,)s(18-crown-6), 4:31041 
BORON/ELECTRONIC STRUCTURE 

Atomic coreless Hartree-Fock pseudopotential for atoms Li 

through Ne, 4:31816 
BORON/EMISSION SPECTROSCOPY 
Analysis of natural waters with an automated inductively-coupled 
plasma spectrometer system, 4:30970 (UCRL-81043) 
BORON/FAILURES 
Engineering approach to static and fatigue behavior of flawed 
iber-composite laminates, 4:30928 (UCRL-81753) 
BORON/FATIGUE 
Engineering approach to static and fatigue behavior of flawed 
iber-composite laminates, 4:30928 (UCRL-81753) 
BORON/RADIOACTIVE WASTE STORAGE 
Process for solidifying and eliminating radioactive borate 
containing liquids (Patent), 4:29440 
BORON 10 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Identification of '**Ho and '*°Ho, 4:31764 
BORON CARBIDES/ABRASION 

Wear-resistant materials for coal conversion, 4:30853 (CONF- 
781018-) 

BORON CARBIDES/EROSION 

Sodium erosion of boron carbide from breached absorber pins, 
4:30147 (HEDL-TME-78-104) 

BORON CARBIDES/WEAR RESISTANCE 

Wear-resistant materials for coal conversion, 4:30853 (CONF- 
781018-) 

BOROSILICATES/ELECTRIC CONDUCTIVITY 

Viscosity and electrical conductivity of glass melts as a function of 
waste composition (Effect of iron and aluminum content of 
viscosity and electrical conductivity), 4:29429 (DP-MS-78-80) 

BOROSILICATES/LEACHING 

Long-term leach rates of glasses containing actual waste, 4:29447 

(DP-MS-78-82) 
BOROSILICATES/VISCOSITY 

Viscosity of glasses containing simulated Savannah River Plant 
waste, 4:29427 (DP-1507) 

Viscosity and electrical conductivity of glass melts as a function of 
waste composition (Effect of iron and aluminum content of 
viscosity and electrical conductivity), 4:29429 (DP-MS-78-80) 

BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 

L oc estimates and variational crimes in the finite element method, 
4:31969 (BNL-50945) 

Solving complex valued differential systems, 4:31979 (SAND-78- 
1501) 


BRAIN/RADIATION DOSES 
Development of a mid-head radiation dose response function 
(Phantom determinations of neutron and y absorbed doses in 
mid-brain for military applications), 4:31807 (ORNL/TM-6634) 
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BRAYTON CYCLE POWER SYSTEMS/EVALUATION 
On the role of external combustion engines for on-site power 
generation, 4:30413 (CONF-790107-4) 
BRAYTON CYCLE POWER SYSTEMS/POWER 
GENERATION 
On the role of external combustion engines for on-site power 
generation, 4:30413 (CONF-790107-4) 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDER REACTORS 
See also ACCELERATOR BREEDERS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/DESIGN 
Contained fissionly vaporized imploded fission explosive breeder 
reactor (Patent), 4:30131 
BREEDER REACTORS/FUEL CANS 
Feasibility of Zircaloy as a fuel clad and structural material in an 
LAFR-LWR, 4:30076 (LA-7621-MS) 
BREEDER REACTORS/PLANNING 
Development status and potential program for development of 
proliferation-resistant molten-salt reactors, 4:30083 (ORNL/ 
TM-6415) 
BREEDING BLANKETS 
Mirror plasma apparatus (Patent), 4:31922 
BREEDING BLANKETS/DESIGN 
Fusion energy for alternate applications: the design of a high 
temperature falling bed as a long-lived blanket, 4:31920 (ANL/ 
FPP/TM-117) 
BREEDING BLANKETS/NEUTRON TRANSPORT THEORY 
Fusion energy for alternate applications: the design of a high 
temperature falling bed as a long-lived blanket, 4:31920 (ANL/ 
FPP/TM-117) 
BREEDING BLANKETS/THICKNESS 
Fusion energy for alternate applications: the design of a high 
temperature falling bed as a long-lived blanket, 4:31920 (ANL/ 
FPP/TM-117) 
BREEDING BLANKETS/TRITIUM RECOVERY 
Fusion reactor research, 4:31938 (ANL-78-70) 
Study of tritium removal from fusion reactor blankets of molten 
salt and lithium-aluminum, 4:31940 (ORNL/TM-5104) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES/CHEMICAL ANALYSIS 
Sampling and analysis methods for geothermal fluids and gases, 
4:29784 (PNL-MA-572(App.)) 
BRINES/CHEMICAL COMPOSITION 
Linear polarization measurements at high temperatures in 
hypersaline geothermal brines, 4:29824 (BM-RI-8308) 
Sampling and analysis methods for geothermal fluids and gases, 
4:29784 (PNL-MA-572(App.)) 
BRINES/CHEMICAL PROPERTIES 
Sampling and analysis methods for geothermal fluids and gases, 
4:29784 (PNL-MA-572(App.)) 
BRINES/CORROSIVE EFFECTS 
Linear polarization measurements at high temperatures in 
hypersaline geothermal brines, 4:29824 (BM-RI-8308) 
Materials selection guidelines for geothermal power systems. First 
edition, 4:29823 (ALO-3904-1) 
Use of potential-pH diagrams for the interpretation of corrosion 
phenomena in high salinity geothermal brines, 4:29826 
BRINES/DESALINATION 
Desalination of salt water by solar energy means (Patent), 4:29690 
BRINES/GELATION 
Stabilized aqueous gels and uses thereof (Patent), 4:29073 
Stabilized aqueous gels and uses thereof (Patent), 4:29074 
BRINES/MEASURING METHODS 
Fluid saturations from electrical measurements between wells, 
4:29060 (BETC/RI-78/1) 
BRINES/PHYSICAL PROPERTIES 
Sampling and analysis methods for geothermal fluids and gases, 
4:29784 (PNL-MA-572(App.)) 
BRINES/SAMPLING 
Sampling and analysis methods for geothermal fluids and gases, 
4:29784 (PNL-MA-572(App.)) 
BRITISH COLUMBIA/DEPOSITS 
Exploration trends in British Columbia, 4:29358 
BRITISH COLUMBIA/GEOCHEMICAL SURVEYS 
Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:29357 
BRITISH COLUMBIA/GEOLOGICAL SURVEYS 
Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:29357 
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BRITISH COLUMBIA/THORIUM ORES 
Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:29357 
BRITISH COLUMBIA/URANIUM DEPOSITS 
Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:29357 
BROMINE/ACTIVATION ANALYSIS 
Athens 1° x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 
BROMINE/CHEMICAL REACTIONS 
Kinetics and mechanism of oxidation of cobalt (II) macrocycles by 
iodine, bromine, and hydrogen peroxide, 4:30991 
BROMINE/COST 
Supply of reactants for Redox Bulk Energy Storage Systems, 
4:30579 (DOE/NASA/1002-78/1) 
BROMINE/PRODUCTION 
Supply of reactants for Redox Bulk Energy Storage Systems, 
4:30579 (DOE/NASA/1002-78/1) 
BROMINE/RESOURCES 
Supply of reactants for Redox Bulk Energy Storage Systems, 
4:30579 (DOE/NASA/1002-78/1) 
BROMINE CHLORIDES/MOLECULE-MOLECULE 
COLLISIONS 
Quasiclassical trajectory study of the four-center reactions: 
HBr+Cl, and HBr+ BrCl, 4:31625 
BROMINE IODIDES 
See IODINE BROMIDES 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
BROOKHAVEN AGS/POLARIZED BEAMS 
Possibility of polarized beams at the AGS, 4:31297 (BNL-25487) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL/HEAT TREATMENTS 
Production of a high-calorie energy fuel: theermocoal from the 
brown coals of the Kansk-Achinsk basin, 4:28986 
BROWN COAL/MATERIALS HANDLING 
Pulverized lignite - source of energy for the cement industry, 


4:28970 
BROWNS FERRY-3 REACTOR/FIRES 
Browns Ferry charcoal adsorber incident, 4:30239 
BUBBLES/ON-LINE MEASUREMENT SYSTEMS 
On-line ultrasonic gas entrainment monitor (Patent; LMFBR 
fission gas bubble release), 4:31352 
BUDGETS 
Pushing commercialization in a year of budget cuts (Special report 
on DOE's FY-80 budget), 4:30393 
BUILDING 
See FABRICATION 
BUILDING CODES/REGULATIONS 
Tennessee code for energy conservation in new building 
construction, 4:30445 
BUILDING CODES/SOLAR COOLING SYSTEMS 
Building codes as barriers to solar heating and cooling of 
buildings, 4:29588 
BUILDING CODES/SOLAR HEATING SYSTEMS 
Building codes as barriers to solar heating and cooling of 
buildings, 4:29588 
BUILDING CODES/STANDARDIZATION 
Building codes as barriers to solar heating and cooling of 
buildings, 4:29588 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/RADIATION HAZARDS 
Progress report on the Grand Junction uranium mill tailings 
remedial action program (Program to reduce humane exposure 
from buildings involving the use of mill tailings in their 
construction), 4:31497 (DOE/EV-0033) 
BUILDING MATERIALS/RADIOACTIVITY 
Progress report on the Grand Junction uranium mill tailings 
remedial action program (Program to reduce humane exposure 
from buildings involving the use of mill tailings in their 
construction), 4:31497 (DOE/EV-0033) 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 





BUILDINGS/AIR CONDITIONING 


BUILDINGS/AIR CONDITIONING 
Common well for 21 heat pumps, 4:30607 
BUILDINGS/AIR QUALITY 
Chemical contaminants: sources and problems arising thereform, 
4:30596 (LBL-8257) 
BUILDINGS/COOLING LOAD 
Influence of glass surfaces on the heat-up of buildings in summer 
(In German), 4:30594 (AED-Conf-78-270-001) 
BUILDINGS/DOORS 
Description of the possibilities for energy savings during the 
design and construction of apertures in buildings (cross-section 
report). Final report (In German), 4:30595 (BMFT-FB-T-78-15) 
BUILDINGS/ENERGY CONSERVATION 
Energy saving device for habitable buiiding enclosures having a 
heat changing system (Patent), 4:30602 
Survey on the high-power gas heat pump systems with stationary 
motors projected in the FRG, 4:30593 (AED-CONF-78-268- 


002) 
BUILDINGS/ENERGY CONSUMPTION 
Description of the possibilities for energy savings during the 
design and construction of apertures in buildings (cross-section 
report). Final report (In German), 4:30595 (BMFT-FB-T-78-15) 
BUILDINGS/ENERGY MANAGEMENT 
Managing energy in DOE facilities, 4:30422 (DOE/AD-0016) 
BUILDINGS/HEATING LOAD 
Influence of glass surfaces on the heat-up of buildings in summer 
(In German), 4:30594 (AED-Conf-78-270-001) 
BUILDINGS/HEATING SYSTEMS 
Apparatus for recirculating heated air (Patent), 4:30597 
Considerations on the qualitative assessment of heating plant with 
the aim of maximum energy saving, 4:30612 
Development of a small institutional heating plant to utilize forest 
residue fuels, 4:30614 
Energy saving device for habitable building enclosures having a 
heat changing system (Patent), 4:30602 
BUILDINGS/PERFORMANCE TESTING 
Common well for 21 heat pumps, 4:30607 
BUILDINGS/SAFETY 
Safety analysis report 306-W Building, 4:29471 (PNL-2549) 
BUILDINGS/SEISMIC EFFECTS 
Effects of blasting vibrations on structures and people, 4:31374 
BUILDINGS/SOLAR SPACE HEATING 
Compatibility of solar and conservation policies, 4:30436 
Solar plant for the house and swimming-pool, 4:29672 
BUILDINGS/SOLAR WATER HEATERS 
Compatibility of solar and conservation policies, 4:30436 
BUILDINGS/SOLAR WATER HEATING 
120 collectors heat service water for the Unna barracks, 4:29684 
Solar plant for the house and swimming-pool, 4:29672 
BUILDINGS/SPACE HEATING 
Common well for 21 heat pumps, 4:30607 
BUILDINGS/VENTILATION SYSTEMS 
Chemical contaminants: sources and problems arising thereform, 
4:30596 (LBL-8257) 
Converting double duct to variable air volume, 4:30640 
BUILDINGS/WINDOWS 
Description of the possibilities for energy savings during the 
design and construction of apertures in buildings (cross-section 
report). Final report (In German), 4:30595 (BMFT-FB-T-78-15) 
Influence of glass surfaces on the heat-up of buildings in summer 
(In German), 4:30594 (AED-Conf-78-270-001) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/COMBUSTION CONTROL 
Heat transfer in furnaces: comparisons between a yellow flame 
and a blue one (In Swedish), 4:31239 (STU-75-3256) 
Process of combustion with a blue flare (In Swedish), 4:31238 
(STU-75-3255) 
BURNERS/CONTROL SYSTEMS 
Fuel fired heat sources (Patent), 4:30681 
BURNERS/DESIGN 
Burner for liquid fuel (Patent), 4:31242 
High momentum burners (Patent), 4:31241 
Th. Schmidt's contribution to gas firing in the ferrous and non- 
ferrous process industries, 4:30661 
BURNERS/ENVIRONMENTAL EFFECTS 
Process of combustion with a blue flare (In Swedish), 4:31238 
(STU-75-3255) 
BURNERS/IGNITION 
Coal gasification plant (Patent; ignition for burner which keeps 
slag molten), 4:28755 
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BURNERS/PERFORMANCE TESTING 

Construction of a burner for hydrogen gas (In Swedish), 4:30653 

(STU-76-4686) 
BURNERS/RETROFITTING 

Construction of a burner for hydrogen gas (In Swedish), 4:30653 

(STU-76-4686) 
BURNUP/CALCULATION METHODS 

Developing isotopic functions, 4:29478 (PNL-SA-6594) 

BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 

See FAILED ELEMENT MONITORS 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 

See FAILED ELEMENT MONITORS 
BUSES/GAS TURBINES 

Gas turbine engines and transmissions for bus demonstration 
programs. Technical status report, August 28, 1978-October 30, 
1978, 4:30744 (COO-4867-1) 

Gas turbine engines and transmissions for bus demonstration 
programs. Technical status report, October 31, 1978-January 31, 
1979, 4:30745 (COO-4867-2) 

BUSES/MECHANICAL TRANSMISSIONS 

Gas turbine engines and transmissions for bus demonstration 
programs. Technical status report, August 28, 1978-October 30, 
1978, 4:30744 (COO-4867-1) 

Gas turbine engines and transmissions for bus demonstration 
programs. Technical status report, October 31, 1978-January 31, 
1979, 4:30745 (COO-4867-2) 

BUTANE/FLAMES 
Distribution of electric potential in hydrocarbon flames, 4:31052 
BUTANE/UNDERGROUND STORAGE 
Underground storage of butane embedded in salt formation 
exemplified by the cavern project of SOMAS Morocco, 4:29286 
BWR TYPE REACTORS 
See also BROWNS FERRY-3 REACTOR 
DRESDEN-1 REACTOR 
GRAND GULF-I REACTOR 
GRAND GULF-2 REACTOR 
HATCH-1 REACTOR 
BWR TYPE REACTORS/BLOWDOWN 

BWR blowdown/emergency core cooling. Eleventh quarterly 
progress report, July 1-September 30, 1978, 4:30197 (GEAP- 
NUREG-21304-11) 

Synopsis of the BWR blowdown heat-transfer program, 4:30237 

BWR TYPE REACTORS/CONSTRUCTION 

Construction status report: nuclear power plants. Data as of 
December 31, 1978 (USA), 4:30111 (NUREG- 
0030(Vol.2)(No.1)) 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Analysis of steam chugging phenomena. Volume |: a fundamental 
thermalhydraulic model to predict steam chugging phenomena, 
4:30193 (EPRI-NP-962(Vol.1)) 

Analysis of steam chugging phenomena. Volume 2: user's manual 
for the CHUG1 computer program, 4:30194 (EPRI-NP- 
962(Vol.2)) 

Analysis of steam chugging phenomena. Volume 3: SAMPAC 
hydrodynamic pool response code, 4:30195 (EPRI-NP- 
962(Vol.3)) 

BWR TYPE REACTORS/ECCS 

BWR blowdown/emergency core cooling. Eleventh quarterly 
progress report, July 1-September 30, 1978, 4:30197 (GEAP- 
NUREG-21304-11) 

BWR TYPE REACTORS/ELECTRIC CABLES 

Cable tray fire tests, 4:30011 (SAND-78-1810C) 

BWR TYPE REACTORS/FUEL CANS 

Embrittlement of zircaloy cladding due to oxygen uptake 

(CBRTTL), 4:30190 (CDAP-TR-052) 
BWR TYPE REACTORS/FUEL CYCLE 

Description of alternative steady-state fuel cycles, 4:30010 (PNL- 
2779) 

Sensitivity of water reactor fuel cycle parameters and costs to 
nuclear data, 4:30004 (ORNL/RSIC-42) 

Sensitivity of LWR fuel cycle costs to uncertainties in detailed 
thermal cross sections, 4:30007 (ORNL/RSIC-42) 

BWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Impact of pellet-cladding interaction on fuel integrity: a status 
report, 4:30009 (PNL-2667) 

BWR TYPE REACTORS/FUEL RODS 

Fuel thermal conductivity (FTHCON). Status report, 4:29999 
(CDAP-TR-049) 

BWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Impact of pellet-cladding interaction on fuel integrity: a status 
report, 4:30009 (PNL-2667) 
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BWR TYPE REACTORS/LOSS OF COOLANT 

Analysis of steam chugging phenomena. Volume |: a fundamental 
thermalhydraulic model to predict steam chugging phenomena, 
4:30193 (EPRI-NP-962(Vol.1)) 

Analysis of steam chugging phenomena. Volume 2: user's manual 
for the CHUG1 computer program, 4:30194 (EPRI-NP- 
962(Vol.2)) 

Analysis of steam chugging phenomena. Volume 3: SAMPAC 
hydrodynamic pool response code, 4:30195 (EPRI-NP- 
962(Vol.3)) 

Developmental verification of the FRAP uncertainty analysis 
option, 4:30189 (CDAP-TR-79-050) 

Measurement of phase separation in wyes and tees, 4:30219 
(NUREG/CR-0557) 

Preliminary Multirod Burst Test Program results and implications 
of interest to reactor safety evaluations, 4:30191 (CONF-781146- 
4) 

PSEPLOT: a controller for plotting data from the Mark I Boiling 
Water Reactor Pressure Suppression Experiment, 4:30234 
(UCRL-52501) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1978, 
4:30218 (NUREG/CR-0512) 

Review of two-phase steam-water critical flow models with 
emphasis on thermal nonequilibrium, 4:30214 (NUREG/CR- 
0417) 

BWR TYPE REACTORS/MELTDOWN 

Influence of gas generation on high-temperature melt/concrete 
interactions, 4:30228 (SAND-78-0939C) 

Light Water Reactor Safety Research Program. Volume 8. 
Quarterly report, April-June 1978 (Corium-concrete 
interactions; vapor explosions), 4:30216 (NUREG/CR-0422) 

TRAP-MELT users manual, 4:30223 (NUREG/CR-0632) 

BWR TYPE REACTORS/PRESSURE VESSELS 

Acoustic emission monitoring of intermediate pressure vessels 
tested under the ORNL heavy-section steel technology 
program, 4:30000 (CONF-790128-1) 

Incidence of specifically nuclear phenomena on the choice of 
metallic materials, 4:30882 

Use of HEDL codes in the sensitivity and uncertainty analysis of 
the pressure vessel embrittlement damage function problem 
(FERRET; SAND ID), 4:30006 (ORNL/RSIC-42) 

BWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from light-water-cooled power reactors, 4:30107 
(REG/G-1.112(5-77)) 

Radioactive materials released from nuclear power plants. Annual 
report 1977, 4:30156 (NUREG-0521) 

BWR TYPE REACTORS/REACTOR ACCIDENTS 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report No. 8, March 1, 1978-May 31, 1978, 
4:30215 (NUREG/CR-0418) 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report No. 9, June 1, 1978-August 31, 1978, 
4:30222 (NUREG/CR-0580) 

BWR TYPE REACTORS/REACTOR SAFETY 

NRC/RSR Data Bank Program, 4:30192 (CONF-781218-1) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1978, 
4:30218 (NUREG/CR-0512) 

BWR TYPE REACTORS/RESIDUAL POWER 

Fission product decay power and uncertainties after realistic 

reactor operating histories, 4:30005 (ORNL/RSIC-42) 
BWR TYPE REACTORS/ROD DROP ACCIDENTS 

Physics analysis of PBF test RIA 1-3 (PNL hardware), 4:30227 
(RE-P-78-086) 

BWR TYPE REACTORS/SAFETY ENGINEERING 

Development lines and present status of LWR reactors, 4:29998 
(AED-Conf-78-004-006) 

BWR TYPE REACTORS/SHOCK ABSORBERS 

Snubber sensitivity study. Final report, FY 78, 4:30134 (ETEC- 
TDR-78-17) 

BWR TYPE REACTORS/SPENT FUEL STORAGE 

Handling and storage of spent fuel from light-water power 
reactors, 4:30012 

BWR TYPE REACTORS/STEAM TURBINES 

User's instructions for ORCENT II: a digital computer program 
for the analysis of steam turbine cycles supplied by light-water- 
cooled reactors, 4:30008 (ORNL/TM-6525) 


CALCITE/ISOTOPE RATIO 


Cc 


CABLES/DYNAMICS 
Parametric instabilities of cable hanging from ship, 4:31272 
CADMIUM/BIOLOGICAL EFFECTS 

Excess trace metal effects on calcium distribution in plants, 
4:31509 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 

Trace element damage assessment in mammalian cells: analysis of 
cellular resistance to cadmium-mediated toxicity using a CHO 
variant with increased metallothionein induction capacity. 
Progress report, July 1, 1977-December 31, 1978, 4:31505 (LA- 
7665-PR) 

CADMIUM/CHEMICAL REACTIONS 

Chemical models for metals in coastal environments (Equilibrium 
models for metals in marine sewage outfalls), 4:31417 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 

CADMIUM/EMISSION SPECTROSCOPY 
Analysis of natural waters with an automated inductively-coupled 
plasma spectrometer system, 4:30970 (UCRL-81043) 
CADMIUM/ENVIRONMENTAL TRANSPORT 
Trace metal flow in an urban environment, 4:31400 
CADMIUM/INTESTINAL ABSORPTION 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 

CADMIUM/MONITORING 

Monitoring sludge disposal: Mid-Atlantic shelf (Monitoring of 
waters in disposal area for human artifacts, surficial floc, and 
cadmium and lead content), 4:31416 

CADMIUM/TOXICITY 

Circadian cybernetics and chronotypic organismic sensitivity to 
environmental factors, 4:31512 (ANL-78-90) 

Excess trace metal effects on calcium distribution in plants, 
4:31509 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 

Trace element damage assessment in mammalian cells: analysis of 
cellular resistance to cadmium-mediated toxicity using a CHO 
variant with increased metallothionein induction capacity. 
Progress report, July 1, 1977-December 31, 1978, 4:31505 (LA- 
7665-PR) 

CADMIUM ALLOYS/CRYSTAL STRUCTURE 

Electronic behavior in alloys: Gold-non-transition-metal 

intermetallics, 4:30841 
CADMIUM ALLOYS/PHOTOEMISSION 

Electronic behavior in alloys: Gold-non-transition-metal 

intermetallics, 4:30841 
CADMIUM ALLOYS/SOLIDIFICATION 

Directional solidification of filamentary shapes of Pb-Cd and Pb- 
Sn eutectic alloys, 4:30838 (IS-M-179) 

CADMIUM CHLORIDES/MUTAGEN SCREENING 

Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 

CADMIUM PHOSPHIDES/CHARGE DENSITY 

Electronic density of states and bonding in chalcopyrite-type 

semiconductors, 4:30914 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 

Sixth quarterly report of research on Cu/sub x/S-(Cd,Zn)S 

photovoltaic solar energy converters, 4:29601 (LBL-8666) 
CADMIUM SULFIDES/CRYSTAL GROWTH 

Sixth quarterly report of research on Cu/sub x/S-(Cd,Zn)S 

photovoltaic solar energy converters, 4:29601 (LBL-8666) 
CADMIUM SULFIDES/SPRAY COATING 

Electrochemical solar cell based on a sprayed CdS film 

photoanode, 4:29628 
CAES 

See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 

See COMPRESSED AIR STORAGE POWER PLANTS 
CALCITE/ISOTOPE RATIO 

Oxygen isotope studies of the Salton Sea Geothermal Field. New 
insights, 4:29782 





CALCIUM/ACTIVATION ANALYSIS 


CALCIUM/ACTIVATION ANALYSIS 
Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 
CALCIUM/ARGON 40 REACTIONS 
Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 
CALCIUM/CHEMICAL REACTIONS 
Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 
CALCIUM/EMISSION SPECTROSCOPY 
Analysis of natural waters with an automated inductively-coupled 
plasma spectrometer system, 4:30970 (UCRL-81043) 
CALCIUM/METABOLISM 
Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 
CALCIUM/NEON 20 REACTIONS 
Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 
CALCIUM/NUCLEAR REACTION ANALYSIS 
Analysis of cement raw mix by californium-252 neutron capture 
gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 
CALCIUM/ROOT ABSORPTION 
Excess trace metal effects on calcium distribution in plants, 


4:31509 
CALCIUM/TRANSLOCATION 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
CALCIUM 48 TARGET/PROTON REACTIONS 
Two-step process (p,*He)(*He,t) in the **Ca(p,t)**Ca reaction, 
4:31758 
CALCIUM CARBONATES 
See also CALCITE 
CALCIUM CARBONATES/NUCLEAR REACTION ANALYSIS 
Analysis of cement raw mix by californium-252 neutron capture 
gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 
CALCIUM CHLORIDES/LATENT HEAT STORAGE 
Experimental evaluation of phase change material building walls 
using small passive test boxes, 4:29739 (LA-UR-79-175) 
CALCIUM OXIDES/PHYSICAL RADIATION EFFECTS 
ee functions for diatomic materials, 4:31957 (LA-UR- 
-103) 
CALCIUM SULFATES/WASTE PRODUCT UTILIZATION 
Utilization of products from desulphurization of flue gases, 


:2886 
CALIFORNIA/COMPRESSED AIR STORAGE POWER PLANTS 
Feasibility of CAES in California, 4:30249 (CONF-780599-P1) 
CALIFORNIA/ELECTRIC POWER 
Electricity pricing policies for California, 4:30505 
CALIFORNIA/ENERGY DEMAND 
California energy dream includes some clean coal, 4:30591 
CALIFORNIA/ENERGY SOURCES 
California energy dream includes some clean coal, 4:30591 
CALIFORNIA/GEOLOGIC FAULTS 
Near surface in situ stress pattern adjacent to the San Andreas 
fault, Palmdale, California, 4:31534 
CALIFORNIA/GEOLOGY 
Geological and geophysical analysis of Coso Geothermal 
Exploration Hole No. 1 (CGEH-1), Coso Hot Springs KGRA, 
California, 4:29787 (IDO-1701-2) 
CALIFORNIA/GEOTHERMAL FIELDS 
Dipole-dipole resistivity survey of a portion o the Coso Hot 
prings KGRA, Inyo County, California, 4:29770 (IDO-1601-1) 
Geological and geophysical analysis of Coso Geothermal 
Exploration Hole No. 1 (CGEH-1), Coso Hot Springs KGRA, 
California, 4:29787 (IDO-1701-2) 
Geology and alteration of the Coso Geothermal Area, Inyo 
County, California, 4:29762 (IDO-1701-1) 
CALIFORNIA/OIL FIELDS 
Office of naval petroleum and oil shale reserve. Annual report of 
operations, October 1, 1978, 4:29062 (DOE/RA-0011) 
CALIFORNIA/OIL WELLS 
Study of CO» recovery and tertiary oil production enhancement in 
the Los Angeles Basin. Final report, September 1978, 4:29065 
(SAN-1582-1) 
CALIFORNIUM 252/ISOTOPE PRODUCTION 
Production and chemical isolation of californium-252, 4:31047 
(CONF-760436-P2) 
CALIFORNIUM 252/MEETINGS 
Californium-252 source technology, scientific and industrial 
applications, 4:29498 (CONF-760436-P2) 
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CALIFORNIUM 252/NEUTRON SOURCES 
252 Cf-based borehole logging system for in-situ assaying of 
uranium ore, 4:29320 (CONF-760436-P2) 
252Cf-based thermal-neutron cross-section gauge for interpretation 
of neutron logs for oil exploration, 4:29023 (CONF-760436-P2) 
Activat: industrial neutron activation analyser, 4:31343 (CONF- 
760436-P2) 
Analysis of cement raw mix by californium-252 neutron capture 
gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 
Analysis of coal streams with californium-252, 4:30955 (CONF- 
760436-P2) 
Analysis of geological material and especially ores by means of a 
252Cf source, 4:30956 (CONF-760436-P2) 
Analysis of impurities in steel by activation with a ***Cf source, 
4:30959 (CONF-760436-P2) 
Applications of *5?Cf in the nuclear industry, 4:29511 (CONF- 
760436-P2) 
Application of Cf for the quantitative measurement of nuclear 
reactor fuel materials, 4:30945 (CONF-760436-P2) 
Applications of californium-252 neutron scattering gauges in 
petrochemical industry, 4:29512 (CONF-760436-P2) 
Californium-252 source technology, scientific and industrial 
applications, 4:29498 (CONF-760436-P2) 
Californium-252 neutron sources, 4:29503 (CONF-760436-P2) 
Californium-252 source production in the United Kingdom the 
first five years, 4:29504 (CONF-760436-P2) 
Californium-252 neutron sources: some recent achievements, 
4:29505 (CONF-760436-P2) 
Californium Multiplier (CFX), 4:29507 (CONF-760436-P2) 
Californium-252 as a source for thermal neutron radiography, 
4:31207 (CONF-760436-P2) 
Design and manufacture of *°*Cf sources for neutron therapy, 
4:29508 (CONF-760436-P2) 
Determination of the U-235 content in enriched samples by the 
fission track registration technique, 4:30947 (CONF-760436-P2) 
Fabrication of californium-252 neutron sources for various 
applications, 4:29502 (CONF-760436-P2) 
Fast control of uranium enrichment in nuclear fuel rods, 4:30946 
(CONF-760436-P2) 
Feasibility and market potential of protein determination of wheat 
using californium-252, 4:30960 (CONF-760436-P2) 
Low-scattering irradiation arrangement for fast neutrons using 
californium-252 sources, 4:29500 (CONF-760436-P2) 
Mineral exploration in unknown geological formations by (n,7y) 
borehole probes, 4:31359 (CONF-760436-P2) 
Neutron capture gamma ray spectrometry for analysis of sulfur, 
4:30954 (CONF-760436-P2) 
Neutron radiography for maintenance inspection of military and 
civilian aircraft, 4:31210 (CONF-760436-P2) 
Problems and limits of ***Cf neutron radiography, 4:31208 
(CONF-760436-P2) 
Production and chemical isolation of californium-252, 4:31047 
(CONF-760436-P2) 
Quality assurance and safety in use of *5*Cf sources, 4:29509 
(CONF-760436-P2) 
Some applications of *°*Cf neutron and fragment sources in 
technology, 4:30952 (CONF-760436-P2) 
Some uses of californium-252 in teaching radiochemistry, 4:30948 
(CONF-760436-P2) 
Transportable neutron radiography, 4:31209 (CONF-760436-P2) 
University use of a 1.5 mg Cf-252 irradiator, 4:30951 (CONF- 
760436-P2) 
Use of *?Cf neutron sources in the USSR, 4:29506 (CONF- 
760436-P2) 
Use of a *5*Cf source in the noble metals industry, 4:30957 
(CONF-760436-P2) 
Use of californium-252 neutron sources in teaching industrial 
applications of radiation sources, 4:29501 (CONF-760436-P2) 
USERDA californium-252 Program, 4:29499 (CONF-760436-P2) 
Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 
CALIFORNIUM 252/PRODUCTION 
Californium-252 source production in the United Kingdom the 
first five years, 4:29504 (CONF-760436-P2) 
CALIFORNIUM 252/SPONTANEOUS FISSION 
Prompt neutron spectrum of the spontaneous fission of 
californium-252 (Mechanism, yield, spectrum irregularities), 
4:31777 (CONF-760436-P2) 
CALIFORNIUM COMPOUNDS/MICROANALYSIS 
Spectrophotometric studies of transcurium element halides and 
oxyhalides in the solid state, 4:30973 
CALORIMETERS 
Investigation of the possibility of estimation of the radiating 
capacity of fuels by means of a radiation-calorimetric detector, 
4:29195 . 
CAMP 
See AMP 
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CANADA 
See also BRITISH COLUMBIA 
NOVA SCOTIA 
ONTARIO 
CANADA/DEMONSTRATION PROGRAMS 
Renewable energy resources: a guide to the bureaucracy, 4:30539 
CANADA/ENERGY FACILITIES 
Energy conservation in the energy and petrochemical industries of 
Canada, 4:30440 
CANADA/INDUSTRY 
Representation of Canadian manufacturing technology, 4:30357 
CANADA/LIQUID FUELS 

Liquid fuels from renewable reources: feasibility study. Volume 
A. Demand studies, 4:30544 (NP-23604(Vol.A)) 

Liquid fuels from renewable resources: feasibility study. Volume 
B. Conversion studies, 4:30545 (NP-23604(Vol.B)) 

Liquid fuels from renewable resources: feasibility study. Volume 
C. Forest studies, 4:30546 (NP-23604(Vol.C)) 

Liquid fuels from renewable resources: feasibility study. Volume 
D. Agricultural studies. Volume E. Municipal waste studies, 
4:30547 (NP-23604(Vol.D-E)) 

CANADA/PETROCHEMICAL PLANTS 
Energy conservation in the energy and petrochemical industries of 
Canada, 4:30440 
CANADA/RENEWABLE ENERGY SOURCES 
Renewable energy resources: a guide to the bureaucracy, 4:30539 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/PRESSURE TUBES 

Fracture behaviour of zirconium alloy pressure tubes for Canadian 

nuclear power reactors, 4:30043 
CANONICAL EQUATIONS 

See DIFFERENTIAL EQUATIONS 
CAP ROCK/LITHOLOGY 

Evaluation of cap rock for underground compressed air energy 
storage, 4:30251 (CONF-780599-P1) 

CAP ROCK/PERMEABILITY 

Evaluation of cap rock for underground compressed air energy 

storage, 4:30251 (CONF-780599-P1) 
CAPACITORS 

Study program for constant current capacitor charging method, 

4:31224 (UCRL-13914) 
CAPITAL 

Estimation of a vintage-capital model for electricity generating, 

4:30511 
CARBOHYDRATES 

See also SACCHARIDES 
CARBOHYDRATES/ELECTRON SPIN RESONANCE 

ESR-ENDOR study of x irradiated single crystals of a-methyl-D- 
glucopyranoside, 4:31614 

CARBOHYDRATES/ENDOR 
ESR-ENDOR study of x irradiated single crystals of a-methyl-D- 
glucopyranoside, 4:31614 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/ACTIVATION ANALYSIS 

Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 

CARBON/ADSORPTION 

Molecular wake-shield precursor experiment. Final report, July 1, 

1978-December 31, 1978, 4:30837 (IS-4618) 
CARBON/CHEMICAL REACTION KINETICS 

Kinetics of the reaction of carbon with gases and the problem of 

the gasification of solid fuel, 4:28780 
CARBON/CRYSTAL STRUCTURE 

Kinetics of graphitization in glassy carbon (Temperature range 

1000-2800°C), 4:30933 
CARBON/ELECTRONIC STRUCTURE 

Atomic coreless Hartree-Fock pseudopotential for atoms Li 

through Ne, 4:31816 
CARBON/GRAPHITIZATION 

Kinetics of graphitization in glassy carbon (Temperature range 

1000-2800°C), 4:30933 
CARBON/HEAVY ION REACTIONS 

Approach to equilibrium based on microscopic models of nuclear 
collisions (Yield ratios, differential cross sections), 4:31784 
(LBL-7766) 

Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 

CARBON/METALLURGICAL EFFECTS 
Development of Co-free Ni-base superalloy for HTGR, 4:30042 


CARBON DIOXIDE LASERS/WAVE PROPAGATION 


CARBON/MINERAL CYCLING 
Simulation of land-use patterns affecting the global carbon cycle 
(Reconstruction and projection of CO scenarios from 1860 to 
2460), 4:31383 (ORNL/TM-6651) 
CARBON/PION MINUS REACTIONS 
Cross section for the production of K° mesons emitted at large l.s. 
angles from carbon and xenon nuclei, 4:31676 
CARBON 11/RADIOCHEMISTRY 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
CARBON 12 TARGET/DEUTERON REACTIONS 
Inclusive spectra of fast deuterons and protons from collision of 
6.3-GeV/c deuterons with H, D, C, Al, and Bi nuclei, 4:31748 
CARBON 12 TARGET/PION MINUS REACTIONS 
Properties of leading mesons produced in interactions of 7~ 
mesons with carbon nuclei and nucleons at p/sub pi-/ =40 
GeV/c, 4:31679 
CARBON 12 TARGET/PION REACTIONS 
Pion double charge exchange (Review, cross sections, preliminary 
results), 4:31751 (LA-UR-78-2832) 
CARBON 13/NUCLEAR MAGNETIC RESONANCE 
Analysis and computerized fitting of the lineshape of the NMR 
powder pattern, 4:31808 (IS-4516(Rev.)) 
CARBON 13 TARGET/NITROGEN 14 REACTIONS 
Subbarrier nuclear charge exchange, 4:31790 
CARBON 14/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
CARBON 14/RADIOECOLOGICAL CONCENTRATION 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
CARBON DIOXIDE/ADSORPTION 
CO, elimination from pressurized natural gas by adsorption on 
molecular sieves, 4:29229 
Removal of HeS and/or CO: from a light hydrocarbon stream by 
use of gas permeable membrane (Patent), 4:29226 
CARBON DIOXIDE/CORROSIVE EFFECTS 
Corrosion of nickel in atmospheres containing carbon, sulfur, and 
oxygen, 4:30856 (UCRL-81029) 
CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 
Will an increase in carbon dioxide really not mean higher 
temperatures. Against the speculations on a climatic disaster, 
4:31392 
CARBON DIOXIDE/MATERIALS RECOVERY 
Study of CO» recovery and tertiary oil production enhancement in 
the Los Angeles Basin. Final report, September 1978, 4:29065 
(SAN-1582-1) 
CARBON DIOXIDE ACCEPTOR PROCESS/ 
ENVIRONMENTAL IMPACTS 
ERDA’'s Environmental Assessment Program: a status report. 
Fifth quarterly report, 4:28741 (FE-2496-20) 
CARBON DIOXIDE INJECTION/EFFICIENCY 
Forecasting indices of oil field operations by new methods of oil 
yield, 4:29119 
CARBON DIOXIDE INJECTION/MATERIALS RECOVERY 
Study of CO: recovery and tertiary oil production enhancement in 
the Los Angeles Basin. Final report, September 1978, 4:29065 
(SAN-1582-1) 
CARBON DIOXIDE LASERS/DESIGN 
Electroionization CO2-laser with an operating pressure of 10 atm, 
4:31167 
CARBON DIOXIDE LASERS/FABRICATION 
Modeling the working components of a gas dynamic CO2 
combustion-driven laser, 4:31184 
CARBON DIOXIDE LASERS/MODE SELECTION 
Investigation of the operation of a hybrid COs laser, 4:31146 
CARBON DIOXIDE LASERS/PERFORMANCE 
Electroionization CO:-laser with an operating pressure of 10 atm, 
4:31167 
CARBON DIOXIDE LASERS/PERFORMANCE TESTING 
Meeting was held in Shanghai to authenticate the three-section, 
sealed-ion COz laser, 4:31187 
CARBON DIOXIDE LASERS/POPULATION INVERSION 
Characteristics of a high-pressure Q-switched electron-beam- 
controlled CO, laser, 4:31153 
CARBON DIOXIDE LASERS/POWER 
Characteristics of a high-pressure Q-switched electron-beam- 
controlled CO, laser, 4:31153 
CARBON DIOXIDE LASERS/USES 
Resonantly enhanced four-wave mixing (Patent), 4:31170 
CARBON DIOXIDE LASERS/WAVE PROPAGATION 
Calculation of short-pulse propagation in a large CO>-laser 
amplifier, 4:31142 





CARBON IONS/ENERGY LOSSES 


CARBON IONS/ENERGY LOSSES 
Measurements of anti W for protons, helium-4 ions, and carbon-12 
ions in tissue-equivalent gas (0.15 to 2.8 MeV protons, 0.36 to 
7.8 MeV He+, and 0.12 to 5.6 MeV C+), 4:31800 
CARBON MONOXIDE/AIR POLLUTION CONTROL 
Apparatus for purifying exhaust gas (Patent), 4:30764 
Thermal reactor/catalytic converter efficiency determination 
method (Patent), 4:30762 
CARBON MONOXIDE/BIOLOGICAL EFFECTS 
Dose-response relationships of the carbon monoxide burden, 
4:31516 
CARBON MONOXIDE/CHEMICAL REACTIONS 
Absence of oscillations in the magnetic field dependence of the 
rate of carbonylation of nickel, 4:30993 
Investigation of CO disintegration of refractories in coal gasifiers, 
4:28717 (CONF-781018-) 
CARBON MONOXIDE/CORROSIVE EFFECTS 
Aspects of the corrosion of nuclear graphites for HTR 
applications (825° and 900°C), 4:30935 
CARBON MONOXIDE/METABOLISM 
Dose-response relationships of the carbon monoxide burden, 
4:31516 
CARBON MONOXIDE/METHANATION 
Catalytic synthesis of low molecular weight hydrocarbons, 
4:29537 
Characterization and methanation activity of supported nickel 
catalysts, 4:29538 
CARBON MONOXIDE/PRODUCTION 
Economics of the Koppers K-T gasification process for synthetic 
gas and chemical manufacture, 4:28757 
CARBON MONOXIDE/TOXICITY 
Dose-response relationships of the carbon monoxide burden, 
4:31516 
CARBON MONOXIDE LASERS/FREQUENCY SELECTION 
Laser line selection in an electric-discharge CO laser, 4:31147 
CARBON MONOXIDE LASERS/NOZZLES 
Determination of a nozzles optimal parameters in a gas dynamic 
laser, 4:31162 
CARBON MONOXIDE LASERS/OPERATION 
Energy characteristics of a CO gas dynamic laser, 4:31161 
CARBON NITRIDES/PHOTOIONIZATION 
Multiphoton ultraviolet photodissociation of C2Ne, 4:31613 
CARBON OXYSULFIDE/HYDROLYSIS 
Catalytic hydrolysis of carbony! sulphide over gamma-alumina, 
4:30996 
CARBON STEELS/CORROSION 
Linear polarization measurements at high temperatures in 
hypersaline geothermal brines, 4:29824 (BM-RI-8308) 
Use of potential-pH diagrams for the interpretation of corrosion 
phenomena in high salinity geothermal brines, 4:29826 
CARBONACEOUS MATERIALS 
See also BITUMINOUS MATERIALS 
CARBONACEOUS MATERIALS/GASIFICATION 
Catalytic hydrogasification of carbonaceous materials, 4:28779 
CARBONACEOUS MATERIALS/HYDROGENATION 
Homogeneous catalytic hydrogenations of complex carbonaceous 
substrates (Book chapter), 4:28674 
CARBONACEOUS MATERIALS/SINTERING 
Role of sorption in processes of the sintering of carbonaceous 
materials, 4:28957 
CARBONACEOUS MATERIALS/SORPTION 
Role of sorption in processes of the sintering of carbonaceous 
materials, 4:28957 
CARBONATE ROCKS/VOIDS 
Void space structure in carbonate deposits of the Voronezh 
Horizon in the Pripyat trough, 4:29054 
CARBONIZATION/EFFICIENCY 
Coking coals and the efficiency of their use (Book in Russian), 
4:28667 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLS/CHEMICAL REACTION YIELD 
Absence of oscillations in the magnetic field dependence of the 
rate of carbonylation of nickel, 4:30993 
CARBONYLS/DISSOCIATION ENERGY 
Determination of bond energies by mass spectrometry. Some 
transition metal carbonyls, 4:30986 (IS-T-837) 
CARBOXYLIC ACID ESTERS/CHEMICAL REACTIONS 
Novel synthesis of 2-selenienylalanine, 4:31011 
CARBOXYLIC ACID ESTERS/LABELLING 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
CARBOXYL IC ACIDS 
See also AMINO ACIDS 
MONOCARBOXYLIC ACIDS 
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CARBOXYLIC ACIDS/LABELLING 

Nuclear Medicine Technology. Progress report for quarter ending 

September 30, 1978, 4:31039 (ORNL/TM-6639) 
CARBURETORS/DESIGN 

High efficiency early fuel evaporation carburetion system 

(Patent), 4:30735 
CARCINOGENESIS 

Carcinogenesis, 4:31478 (ANL-78-90) 

Cytotoxic, mutagenic and carcinogenic effects of energy-related 
agents in diploid human cells which differ in DNA repair 
capacity. Progress report, December 1977-July 1978, 4:31474 
(TID-29370) 

Division of Biological and Medical Research annual report, 1977, 
4:31511 (ANL-78-90) 

CARCINOGENESIS/DOSE-RESPONSE RELATIONSHIPS 

Dose-response relationships for female radium dial workers, 
4:31493 

Inhalation carcinogenesis of high-fired **CmOz in rats, 4:31494 

CARCINOGENS 
Carcinogenesis, 4:31478 (ANL-78-90) 
CARCINOGENS/BIOLOGICAL EFFECTS 

Mammalian cell biology (Fast neutrons, x radiation, solar 

radiation), 4:31473 (ANL-78-90) 
CARCINOMAS/RADIOINDUCTION 

Dose-response relationships for female radium dial workers, 
4:31493 

Inhalation carcinogenesis of high-fired ***CmO in rats, 4:31494 

Radiation oncology, 4:31480 (CEER-5) 

CARCINOMAS/RADIOTHERAPY 
Radiation oncology, 4:31480 (CEER-S) 
CARDIOVASCULAR SYSTEM 
See also BLOOD VESSELS 
CARDIOVASCULAR SYSTEM/BIOLOGICAL RADIATION 

EFFECTS 

Neutron and gamma-ray toxicity studies (Mice, beagles, '** Xe 
tracer technique), 4:31485 (ANL-78-90) 

CARDIOVASCULAR SYSTEM/DELAYED RADIATION 

EFFECTS 

Neutron and gamma-ray toxicity studies (Mice, beagles, '**Xe 
tracer technique), 4:31485 (ANL-78-90) 

CARPENTER/CORROSION 

Use of potential-pH diagrams for the interpretation of corrosion 

phenomena in high salinity geothermal brines, 4:29826 
CASKS/IMPACT TESTS 

High energy absorption chocks for a 10-ton UF¢ cylinder, 4:31107 

(K/DD- 1005) 
CASKS/PERFORMANCE TESTING 

Safety analysis report for packaging: the ORNL tungsten-shielded 

cask , 4:31108 (ORNL/ENG/TM-3(Add.1)) 
CASKS/SHOCK ABSORBERS 

High energy absorption chocks for a 10-ton UF¢ cylinder, 4:31107 

(K/DD-1005) 
CASKS/SUPPORTS 

High energy absorption chocks for a 10-ton UF¢ cylinder, 4:31107 
(K/DD-1005) 

CASTING MOLDS/TEMPERATURE CONTROL 

Application of the heat pipe principle to a hot sprue bushing, 
4:31096 

CASTOR/PROTEINS 
Crystallographic characterization of a principal non-toxic lectin 
from seeds of Ricinus communis, 4:31437 
CATALYSIS/CHEMICAL REACTION KINETICS 
Chemical ‘reaction spectrum’ and the catalyst selectivity, 4:30999 
CATALYST SUPPORTS/CHEMICAL PREPARATION 
Hydrocarbon conversion catalyst manufacture (Patent), 4:29134 
Hydrocarbon catalytic reforming process (Patent), 4:29131 
CATALYST SUPPORTS/MECHANICAL PROPERTIES 
Method to liquefy coal, 4:28822 
CATALYSTS 
See also ELECTROCATALYSTS 
CATALYSTS/ACTIVATION ANALYSIS 

Use of a *°*Cf source in the noble metals industry, 4:30957 

(CONF-760436-P2) 
CATALYSTS/CHEMICAL PREPARATION 

Fischer-Tropsch synthesis, 4:28804 (ORNL/FE-2) 

Raney nickel catalytic device (Patent; US DOE), 4:28770 

Staged hydroconversion of an oil-coal mixture (Patent), 4:28811 

CATALYSTS/COMPARATIVE EVALUATIONS 

Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, July-September 
1977, 4:28734 (FE-2276-15) 

Fischer-Tropsch synthesis, 4:28804 (ORNL/FE-2) 

Homogeneous catalytic hydrogenations of complex carbonaceous 
substrates (Book chapter), 4:28674 

CATALYSTS/DEACTIVATION 
Catalytic hydrogasification of carbonaceous materials, 4:28779 
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Deactivation of hydrotreating catalysts by coal-derived 
organometallics, 4:28800 (METC/RI-79/1) 
CATALYSTS/FABRICATION 
Oxidic catalyst for the conversion of water gas, 4:29525 
CATALYSTS/RECOVERY 
Kinetics of potassium catalyzed gasification, 4:28761 
CATALYSTS/REGENERATION 
Conversion of coal into liquid fuels (Patent), 4:28813 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, July-September 
1977, 4:28734 (FE-2276-15) 
Poisoning and regeneration of claus alumina catalysts, 4:29227 
CATALYSTS/SPECIFICITY 
Chemical ‘reaction spectrum’ and the catalyst selectivity, 4:30999 
Fischer-Tropsch synthesis, 4:28804 (ORNL/FE-2) 
Selective catalytic oxidation of hydrocarbons as a challenge to the 
chemical engineer, 4:31008 
CATALYTIC CONVERTERS/CATALYSTS 
Catalyst for oxidation of carbon monoxide and hydrocarbons in 
combustion engine exhaust gas (Patent), 4:30763 
Catalyst for conversion of engine exhaust gas (Patent), 4:30760 
Low copper NO/sub x/ reduction catalyst (Patent), 4:30772 
CATALYTIC CONVERTERS/DESIGN 
Catalytic converter apparatus, especially for oxides of nitrogen 
(Patent), 4:30773 
Catalytic muffler for internal combustion engines (Patent), 4:30767 
NO/sub x/ reduction catalyst for internal combustion engine 
emission control (Patent), 4:30771 
CATALYTIC CONVERTERS/FABRICATION 
Catalyst for oxidation of carbon monoxide and hydrocarbons in 
combustion engine exhaust gas (Patent), 4:30763 
CATALYTIC CONVERTERS/PERFORMANCE TESTING 
Thermal reactor/catalytic converter efficiency determination 
method (Patent), 4:30762 
CATALYTIC CRACKING 
See also HYDROCRACKING 
CATALYTIC CRACKING/CATALYSTS 
Method to improve the activity of a hydrocarbon cracking 
catalyst and its use (Patent), 4:29147 
CATHODES/ELECTROCATALYSTS 
Air electrode for electrochemical cells (Patent), 4:30586 
CAUCASUS/GEOLOGIC STRUCTURES 
Hydrocarbon migration related to gravitational compaction of 
clayey rocks, 4:29037 
CAUCASUS/NATURAL GAS DEPOSITS 
Problem of threehdimensional representation of tectonic structures 
of the Terek-Sunzha oil and gas-bearing province, 4:29044 
CAUCASUS/PETROLEUM DEPOSITS 
Detection of lithological traps in local wedging-out zones in 
Eocene-Paleocene reservoirs of western Subcaucasus, 4:29038 
Hydrocarbon migration related to gravitational compaction of 
clayey rocks, 4:29037 
Problem of threehdimensional representation of tectonic structures 
of the Terek-Sunzha oil and gas-bearing province, 4:29044 
CAVITIES 
See also BOREHOLES 
CRATERS 
UNDERGROUND STORAGE 
CAVITIES/DESIGN 
Methodology to evaluate static and dynamic design criteria for 
underground openings, 4:31268 
CAVITIES/ENGINEERING 
Methodology to evaluate static and dynamic design criteria for 
underground openings, 4:31268 
CAVITIES/FEASIBILITY STUDIES 
Sublevel caving by pillar extraction. Final report, 4:28887 (FE- 
9115-1) 
CAVITIES/STABILITY 
Stability analysis for rock structures, 4:31269 
CAVITIES/STRESS ANALYSIS 
Applications of bumines three-dimensional finite element 
computer code to large mine structural problems, 4:28930 
CDC COMPUTERS/PROGRAMMING 
Multiple precision integer operation package for CDC 6600 and 
7600, 4:31983 (SAND-79-0069) 
CDC COMPUTERS/SIMULATION 
Structure of the PUMA computer system: overview and the 
central processor (CDC 6600), 4:31973 (COO-3077-157) 
CE ENTRAINED FUEL PROCESS/PROCESS DEVELOPMENT 
UNITS 
Combustion Engineering low-Btu coal gasification process, 
4:28751 (TIS-5862) 
CELL DIFFERENTIATION/ENVIRONMENT 
Environment in which lymphocytes differentiate influences their 
ability to cooperate in vivo, 4:31449 


CERAMICS 


CELL FLOW SYSTEMS/PULSE ANALYZERS 
Laser flow cytophotometric light scatter and fluorescence time-of- 
flight sizing of mammalian cells (Use of pulse width or pulse rise 
time measurements), 4:31446 (LA-UR-78-1994) 
CELL KILLING/RADIOINDUCTION 
Mammalian cell biology (Fast neutrons, x radiation, solar 
radiation), 4:31473 (ANL-78-90) 
CELL MEMBRANES/MORPHOLOGICAL CHANGES 
Parallel decrease of erythrocyte membrane deformability and 
spectrin solubility at low pH, 4:31445 
CELL WALL/MORPHOLOGICAL CHANGES 
Studies on the control of cell wall extension. Three year progress 
report, July 1, 1975-August 31, 1978, 4:31447 (RLO-2225-T19- 


51) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLULASES/BIOSYNTHESIS 
Preparation of mutants of Trichoderma reesei with enhanced 
cellulase production, 4:31439 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Association of B-glucosidase with intact cells of 
thermoactinomyces, 4:31432 
Tentative projection of costs for conversion of sugar wastes to 
ethanol to be used as fuel or as an industrial feedstock (Brief 
analysis as applied to Hawaii), 4:29553 (CONF-7705119-) 
CELLULOSE/PYROLYSIS 
Kinetic rates of cellulose pyrolysis in nitrogen and steam, 4:29543 
(CONF-771 149-5) 
CELLULOSE/THERMOCHEMICAL PROCESSES 
Mechanism of formation of oil by the hot aqueous alkaline 
digestion of cellulose, 4:29549 (PNL-SA-6485(Rev.)) 
CELLULOSE ESTERS/SORPTIVE PROPERTIES 
Removal of H2S and/or CO: from a light hydrocarbon stream by 
use of gas permeable membrane (Patent), 4:29226 
CEMENT INDUSTRY/FUEL CONSUMPTION 
Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 
CEMENT INDUSTRY/PROCESS HEAT 
Pulverized lignite - source of energy for the cement industry, 
4:28970 
CEMENTS/ACTIVATION ANALYSIS 
Use of a *°*Cf source in the noble metals industry, 4:30957 
(CONF-760436-P2) 
CEMENTS/CHEMICAL COMPOSITION 
Effect of the addition of barite on the stability of slag-sand-barite 
mixtures in highly mineralized media, 4:29118 
CEMENTS/CORROSION 
Gas hydrogen sulfide corrosion of plugging cement, 4:29244 
CEMENTS/PHYSICAL PROPERTIES 
Perlite-cement lightened solutions that solidify at lowered 
temperatures, 4:30932 
CEMENTS/QUANTITATIVE CHEMICAL ANALYSIS 
Analysis of cement raw mix by californium-252 neutron capture 
gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
CENTRAL HEATING PLANTS/WASTE HEAT UTILIZATION 
Utilizing waste-gas heat in plants with gas heat pumps and in 
heating power plants, 4:30418 
CENTRAL RECEIVERS/MATERIALS 
Assessment of materials for use in a solar ceramic receiver for 
chemical process heat, 4:29675 (ORNL/TM-6715) 
CENTRAL REGION 
See also PENNSYLVANIA 
VIRGINIA 
WEST VIRGINIA 
CENTRAL REGION/AIR QUALITY 
Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 
CENTRAL REGION/POINT POLLUTANT SOURCES 
Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 
CENTRIFUGE ENRICHMENT PLANTS/ACCOUNTING 
Projected uranium measurement uncertainties for the Gas 
Centrifuge Enrichment Plant, 4:29383 (Y/DS-100) 
CERAMICS 
Ceramic Technology Readiness (CRT) Program. Executive 
summary of interim report on HiCAT conceptual design study, 
4:29910 (FE-2664-T1) 
High-temperature materials for MHD installations (Book), 4:30562 





CERAMICS/EVALUATION 


CERAMICS/EVALUATION 
Assessment of materials for use in a solar ceramic receiver for 
chemical process heat, 4:29675 (ORNL/TM-6715) 
CERAMICS/FABRICATION 
High temperature ceramic heat exchanger, 4:29908 (CONF- 
781018-) 
CERAMICS/JOINING 
Joining of ceramics for high performance energy systems, 4:30885 
(CONF-781018-) 
CERAMICS/MATERIALS TESTING 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report, March 1978, 4:30560 (PNL- 
2004-8) 
CERAMICS/MECHANICAL PROPERTIES 
Assessment of materials for use in a solar ceramic receiver for 
chemical process heat, 4:29675 (ORNL/TM-6715) 
CERAMICS/SEALS 
Large ceramics for fusion applications, 4:31956 (LA-UR-79-87) 
CERAMICS/USES 
Large ceramics for fusion applications, 4:31956 (LA-UR-79-87) 
CERIUM/ACTIVATION ANALYSIS 
Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
CERIUM COMPOUNDS/OPTICAL PROPERTIES 
Polymer surface coatings for downconversion of uv radiation and 
inhibition of photodegradation. Semiannual technical status 
report, June 1978-January 1979, 4:29696 (ALO-5308-T 1) 
CERIUM COMPOUNDS/SURFACE COATING 
Polymer surface coatings for downconversion of uv radiation and 
inhibition of photodegradation. Semiannual technical status 
report, June 1978-January 1979, 4:29696 (ALO-5308-T1) 
CERMETS 
High-temperature materials for MHD installations (Book), 4:30562 
CESIUM/ABSORPTION SPECTROSCOPY 
Investigation of diatomic cesium as a laser medium by absorption 
and fluorescence spectroscopy, 4:31189 
CESIUM/FLUORESCENCE SPECTROSCOPY 
Investigation of diatomic cesium as a laser medium by absorption 
and fluorescence spectroscopy, 4:31189 
CESIUM/RADIOACTIVE WASTE PROCESSING 
Effect of layer charge and heat treatment on Cs fixation by layer 
silicate minerals, 4:29442 
CESIUM 134/RADIOECOLOGICAL CONCENTRATION 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
CESIUM 137/BIOLOGICAL ACCUMULATION 
Ecological observation of the '*7Cs-contamination in beef of 
animals from the Southern-Bavarian area, 4:31408 
CESIUM 137/LEACHING 
Long-term leach rates of glasses containing actual waste, 4:29447 
(DP-MS-78-82) 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
CESIUM COMPOUNDS/THERMODYNAMIC PROPERTIES 
Basic energy science, 4:30983 (ANL-78-70) 
CESIUM FLUORIDES/LATTICE VIBRATIONS 
Lattice-dynamics study of Cs,SiFs with application to the vibronic 
optical spectra of MnF~?¢ in Cs2SiFe, 4:30931 
CESIUM FLUORIDES/OPTICAL PROPERTIES 
Lattice-dynamics study of Cs2:SiF¢ with application to the vibronic 
optical spectra of MnF~*¢ in Cs2SiFe, 4:30931 
CESIUM HYDROXIDES/CORROSIVE EFFECTS 
Attack of stainless steel by liquid and vaporized cesium hydroxide, 
4:30862 
CESIUM ISOTOPES/BETA-PLUS DECAY 
Spectra of delayed protons and a particles from odd-odd neutron- 
deficient nuclei (62 < or = A < or = 206), 4:31793 
CESIUM ISOTOPES/DELAYED ALPHA PARTICLES 
Spectra of delayed protons and a particles from odd-odd neutron- 
deficient nuclei (62 < or = A < or = 206), 4:31793 
CESIUM ISOTOPES/DELAYED PROTONS 
Spectra of delayed protons and a particles from odd-odd neutron- 
deficient nuclei (62 < or = A < or = 206), 4:31793 
CESIUM SILICATES/LATTICE VIBRATIONS 
Lattice-dynamics study of Cs2SiF¢ with application to the vibronic 
optical spectra of MnF™~?¢ in Cs2SiFe, 4:30931 
CESIUM SILICATES/OPTICAL PROPERTIES 
Lattice-dynamics study of Cs,SiF¢ with application to the vibronic 
optical spectra of MnF~*¢ in Cs2SiF¢, 4:30931 
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CETACEANS/LIFE SPAN 
Constitutional basis of longevity in the cetacea: do the whales and 
the terrestrial mammals obey the same laws, 4:31425 (CONF- 
7809 118-1) 
CETACEANS/WEIGHT 
Constitutional basis of longevity in the cetacea: do the whales and 
the terrestrial mammals obey the same laws, 4:31425 (CONF- 
7809118-1) 
CHALCOGENIDES 
See also SULFIDES 
CHALCOGENIDES/CRYSTAL STRUCTURE 
Hall effect in amorphous semiconductors, 4:30916 
CHALCOGENIDES/HALL EFFECT 
Hall effect in amorphous semiconductors, 4:30916 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
DEUTERONS 
TRITONS 
CHARGED PARTICLES/ELECTRIC DIPOLE MOMENTS 
Fundamental length hypothesis in a gauge theory context, 4:31688 
(FERMILAB-CONF-78/71-THY) 
CHARGED PARTICLES/EQUATIONS OF MOTION 
Poincare invariant equations of motion for particles of arbitrary 
spin, 4:31729 
CHARGED PARTICLES/MULTIPLE PRODUCTION 
Multiplicities of secondary charged particles in interactions of 50- 
GeV/c 7 mesons with emulsion nuclei, 4:31680 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
CHARGED-PARTICLE TRANSPORT/COMPUTER CODES 
Analysis of a nuclear backscattering and reaction data by the 
method of convolution integrals, 4:30963 (ORNL/TM-6697) 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARMONIUM/P STATES 
Spin forces in charmonium spectroscopy, 4:31692 
CHARMONIUM/TENSOR FORCES 
Spin forces in charmonium spectroscopy, 4:31692 
CHARS/CHEMICAL REACTION KINETICS 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 


) 
CHARS/GASIFICATION 
Determination of the kinetics of hydrogasification of char using a 
thermobalance, 4:28760 
CHARS/HYDROGENATION 
Determination of the kinetics of hydrogasification of char using a 
thermobalance, 4:28760 
CHELATING AGENTS 
See also DTPA 
CHELATING AGENTS/BIOCHEMICAL REACTION 
KINETICS 
Liposomes as biological carriers, 4:31427 (ANL-78-90) 
CHEMICAL ANALYSIS 
See also ACTIVATION ANALYSIS 
FLUORESCENCE SPECTROSCOPY 
ION MICROPROBE ANALYSIS 
ION SCATTERING ANALYSIS 
NUCLEAR REACTION ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS/MANUALS 
Manual of methods: preservation and analysis of coal gasification 
wastewaters, 4:28740 (FE-2496-16) 
CHEMICAL ANALYSIS/QUALITY CONTROL 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for January 1979, 4:29352 (IS-4624) 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance, 4:29351 
(IS-4606) 
CHEMICAL EFFLUENTS/BIOLOGICAL EFFECTS 
Toxicological evaluations of coal conversion technologies, 4:28867 
(ANL-78-90) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 
CHEMICAL EFFLUENTS/HEALTH HAZARDS 
Energy production and human health, 4:31492 (ANL-78-90) 
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CHEMICAL EXPLOSIONS/USES 
Single-charge craters excavated during subsurface high-explosive 
experiments at Big Black Test Site, Mississippi, 4:31376 (UCRL- 
52591) 
CHEMICAL EXPLOSIVES 
See also TATB 
End cap development for multi-temperature tensile testing of 
small TATB specimen, 4:31366 (MHSMP-78-69) 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
Nitroaliphatic difluoroformals (Patent), 4:31373 
CHEMICAL EXPLOSIVES/DETONATIONS 
PBX 9502 corner turning test fire and data analysis, 4:31368 
(MHSMP-79-9) 
CHEMICAL EXPLOSIVES/FRICTION 
Coefficient of static friction between explosives and machine 
surfaces, 4:31369 (MHSMP-79-11) 
CHEMICAL EXPLOSIVES/MACHINING 
Coefficient of static friction between explosives and machine 
surfaces, 4:31369 (MHSMP-79-11) 
CHEMICAL EXPLOSIVES/QUALITATIVE CHEMICAL 
ANALYSIS 
Accuracy and precision of liquid chromatographic analysis, 
4:31370 (MHSMP-79-12) 
New titrimetric methods for the assay of explosives, 4:31372 
(UCRL-81244) 
CHEMICAL EXPLOSIVES/SAFETY 
High explosive safety manual. First quarterly technical progress 
report, September 1978-December 1978, 4:31371 (TID-29451) 
CHEMICAL FEEDSTOCKS/PRODUCTION 
Tentative projection of costs for conversion of sugar wastes to 
ethanol to be used as fuel or as an industrial feedstock (Brief 
analysis as applied to Hawaii), 4:29553 (CONF-7705119-) 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 
Energy conservation in the chemical industry: a lesson from the 
Old Testament of resource economics, 4:30438 
CHEMICAL INDUSTRY/LIQUID WASTES 
Recovery process for aqueous waste streams in adipic acid 
systems (Patent), 4:30697 
CHEMICAL REACTORS/DESIGN 
Methane on the move: a discussion of small anaerobic digesters. 
Final report, 4:29626 
Method and arrangement of apparatus for hydrogenating 
hydrocarbons (Patent), 4:31007 
Reactor for solvent refined coal (Patent), 4:28826 
Reactor performance during rapid-rate hydrogasification of 
subbituminous coal, 4:28767 
Steam-hydrocarbon reformer plant (Patent), 4:29542 
CHEMICAL REACTORS/FUEL FEEDING SYSTEMS 
Reactor for solvent refined coal (Patent), 4:28826 
CHEMICAL REACTORS/HEAT TRANSFER 
Heat transfer in stirred and non-stirred gas-liquid reactors, 4:30998 
CHEMICAL REACTORS/MATHEMATICAL MODELS 
Kinetics of potassium catalyzed gasification, 4:28761 
CHEMICAL REACTORS/OPERATION 
Manual of procedures for the operation of bench-scale anaerobic 
digesters, 4:29548 (PNL-2834) 
CHEMICAL REACTORS/PERFORMANCE 
Anaerobic fermentation of agricultural residues: potential for 
improvement and implementation. Eight quarter progress 
report, March 16-June 15, 1978, 4:29550 (TID-28736) 
Anaerobic digestion of poultry wastes and algae production from 
digester effluent, 4:29547 
Methane on the move: a discussion of small anaerobic digesters. 
Final report, 4:29626 
CHEMICAL REACTORS/PRESSURE REGULATORS 
Pressure regulator (Patent), 4:31091 
CHEMICAL REACTORS/TEMPERATURE CONTROL 
Reactor for solvent refined coal (Patent), 4:28826 
CHEMICAL VAPOR DEPOSITION 
CVD aluminum plating on steel. Final report, 4:31055 (BDX-613- 
1933(Rev.)) 
CHEMOTHERAPY 
Liposomes as biological carriers, 4:31427 (ANL-78-90) 
CHERENKOV COUNTERS/DATA PROCESSING 
Data handling for the wide-angle hall jet experiment, 4:31337 
(BNL-25746) 
CHERENKOV COUNTERS/PERFORMANCE TESTING 
Preliminary results on tests of a Cerenkov ring imaging device 
employing a photoionizing PWC, 4:31315 (SLAC-PUB-2186) 
CHINA/FORECASTING 
Power industry of China, 4:30379 
CHLAMYDOMONAS/BIOLOGICAL RADIATION EFFECTS 
Testing of dose-rate models with Chlamydomonas reinhardi 
(Electrons), 4:31475 


CHROMIUM ALLOYS/CORROSION 


CHLORELLA/GROWTH 

Anaerobic digestion of poultry wastes and algae production from 

digester effluent, 4:29547 
CHLORINATED ALIPHATIC HYDROCARBONS/ 

PHOTOCHEMICAL REACTIONS 

Nonequilibrium photochemical reactions induced by lasers. 
Technical progress report, 4:31029 (MIT-2793-14) 

CHLORINATED ALIPHATIC HYDROCARBONS/ 

PHOTOLYSIS 

Crossed laser and molecular beam study of multiphoton 
dissociation of C2F;Cl (Rate constants, angular and velocity 
distributions), 4:31609 (LBL-8090 

CHLORINATED ALIPHATIC HYDROCARBONS/ 

TRANSITION TEMPERATURE 

Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 

CHLORINE/ACTIVATION ANALYSIS 

Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 

Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 

Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 

Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 

CHLORINE/CHEMICAL REACTIONS 

Franck-Condon factors in studies of dynamics of chemical 
reactions. V. Simple construction of quasiadiabatic potential 
energy surfaces and numerical evaluation of Franck-Condon 
integrals, 4:31005 

CHLORINE/MOLECULE-MOLECULE COLLISIONS 
Quasiclassical trajectory study of the four-center reactions: 
HBr+ Cl, and HBr+ BrCl, 4:31625 
CHLORINE 35 TARGET/NEUTRON REACTIONS 
Spin of the 398 eV resonance in **Cl, 4:31755 
CHLORINE 36/ENERGY LEVELS 
Spin of the 398 eV resonance in **Cl, 4:31755 
CHLORINE BROMIDES 
See BROMINE CHLORIDES 
CHLORINE IODIDES 
See IODINE CHLORIDES 
CHLOROPHYLL/PHOTOCHEMICAL REACTIONS 
Physical and chemical studies of chlorophyll in microemulsions. 
Progress report, 4:31031 (TID-29075) 
CHOOZ REACTOR 
See ARDENNES REACTOR 
CHROMATES/THERMODYNAMIC PROPERTIES 
Basic energy science, 4:30983 (ANL-78-70) 
CHROMIUM/ACTIVATION ANALYSIS 

Analysis of impurities in steel by activation with a Cf source, 

4:30959 (CONF-760436-P2) 
CHROMIUM/CHEMICAL REACTIONS 

Chemical models for metals in coastal environments (Equilibrium 

models for metals in marine sewage outfalls), 4:31417 
CHROMIUM/COST 

Supply of reactants for Redox Bulk Energy Storage Systems, 

4:30579 (DOE/NASA/1002-78/1) 
CHROMIUM/DIFFUSION 

Gold plating for hybrid microcircuits, 4:30793 (SAND-77-8047) 

Weld overlay for corrosion resistance in coal gasification systems, 
4:28701 (CONF-781018-) 

CHROMIUM/PRODUCTION 

Supply of reactants for Redox Bulk Energy Storage Systems, 

4:30579 (DOE/NASA/1002-78/1) 
CHROMIUM/RESOURCES 

Supply of reactants for Redox Bulk Energy Storage Systems, 

4:30579 (DOE/NASA/1002-78/1) 
CHROMIUM/X-RAY EMISSION ANALYSIS 

PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex (Analysis of Cr, Mn, Ti, V, and Zn by 
proton-induced x-ray emission (PIXE)), 4:31414 (CONF- 
771072-9) 

CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
CHROMIUM ALLOYS/CORROSION 

Correlation of the high-temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys of the corrosive environments, 4:28695 (CONF-781018-) 

Corrosion chemistry in low-oxygen activity atmospheres 
characteristic of gasified or incompletely combusted coal, 
4:28699 (CONF-781018-) 

Formation of protective layers on alloys in coal gasification 
environments, 4:28700 (CONF-781018-) 





CHROMIUM ALLOYS/CRACKS 


Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 


Physical properties of alloys in high-temperature gasification 
environments, 4:28686 (CONF-781018-) 
CHROMIUM ALLOYS/CRACKS 
Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
CHROMIUM ALLOYS/CREEP 
Development of Co-free Ni-base superalloy for HTGR, 4:30042 
Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 
CHROMIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 
CHROMIUM ALLOYS/FABRICATION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
CHROMIUM ALLOYS/FRACTURE PROPERTIES 
Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
Fracture toughness of AISI M2 and AISI M7 high-speed steels, 
4:30832 
CHROMIUM ALLOYS/INSPECTION 
Inspection techniques for wear- and process-resistant coatings, 
4:28690 (CONF-781018-) 
CHROMIUM ALLOYS/LATTICE PARAMETERS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
CHROMIUM ALLOYS/PERFORMANCE TESTING 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
CHROMIUM ALLOYS/WELDING 
Weld overlay for corrosion resistance in coal gasification systems, 
4:28701 (CONF-781018-) 
CHROMIUM COMPOUNDS/DISSOCIATION ENERGY 
Determination of bond energies by mass spectrometry. Some 
transition metal carbonyls, 4:30986 (IS-T-837) 
CHROMIUM OXIDES/CRYSTAL STRUCTURE 
Profile analysis of x-ray powder diffractometer data: structural 
refinement of Lao 75Sro 25CrOs, 4:30892 
CHROMIUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Profile analysis of x-ray powder diffractometer data: structural 
refinement of Lao 75Sto 2sCrOs, 4:30892 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
See also STAINLESS STEEL-430 
STAINLESS STEEL-446 
CHROMIUM STEELS/CORROSION 
New heat resisting steel] EP889 for pins of heating surfaces of the 
lower radiant section of high-capacity boilers, 4:30863 
Results of sulfide stress cracking tests in different laboratories on 
SAE 4135 steel modified with 0.75% Mo and 0.035% Cb, 
4:30868 
CHROMIUM STEELS/STRESS CORROSION 
Results of sulfide stress cracking tests in different laboratories on 
SAE 4135 steel modified with 0.75% Mo and 0.035% Cb, 
4:30868 
CHROMIUM-MOLYBDENUM STEELS/CHEMICAL 
REACTIONS 
Fracture mechanics and surface chemistry studies of steels for coal 
gasification systems, 4:28707 (CONF-781018-) 
CHROMIUM-MOLYBDENUM STEELS/CLADDING 
Development of techniques for cladding and welding low-alloy 
and Cr-Mo steels, 4:30786 (CONF-781018-) 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Corrosion and cleaning aspects of sodium side crevices in 
components of LMFBR’s, 4:30060 (IWGFR-23) 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
PROTECTION 
Character of high temperature corrosion in residual oil fuel-fired 
boilers and possibilities of its suppression, 4:30865 
CHROMIUM-MOLYBDENUM STEELS/ELECTRON BEAM 
WELDING 
Development of automated welding processes for field fabrication 
of thick-walled pressure vessels: electron beam method, 4:28711 
(CONF-781018-) 
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CHROMIUM-MOLYBDENUM STEELS/ELONGATION 

Phenomenological description of durability for samples out of the 
OKh16N15M3B steel under uniaxial tension during in-pile 
irradiation and out of pile, 4:30881 

CHROMIUM-MOLYBDENUM STEELS/EMBRITTLEMENT 

Fracture mechanics and surface chemistry studies of steels for coal 

gasification systems, 4:28707 (CONF-781018-) 
CHROMIUM-MOLYBDENUM STEELS/FAILURES 

Notch effects in uniaxial tension specimens, 4:30792 (ORNL/TM- 
6716) 

CHROMIUM-MOLYBDENUM STEELS/FRACTURE 

PROPERTIES 

Design properties of steels for coal conversion vessels, 4:28706 
(CONF-781018-) 

Evaluation of the fracture toughness of candidate steels for 
pressure vessels for coal conversion systems, 4:28710 (CONF- 
781018-) 

Fracture mechanics and surface chemistry studies of steels for coal 
gasification systems, 4:28707 (CONF-781018-) 

CHROMIUM-MOLYBDENUM STEELS/MATERIALS 

TESTING 


9 Cr-1 Mo steel for fossil utility boiler and other energy systems 

applications, 4:29904 (CONF-781018-) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 

PROPERTIES 

Alloy design for several critical components in fossil fuel energy 
conversion systems (52 references), 4:28785 (CONF-781018-) 

Overview of U.S. efforts directed towards development of 
mechanical properties data in support of FBR development, 
4:30814 (CONF-781219-5) 

CHROMIUM-MOLYBDENUM STEELS/MODIFICATIONS 

Low alloy steels for thick wall pressure vessels, 4:28709 (CONF- 
781018-) 

CHROMIUM-MOLYBDENUM STEELS/PHYSICAL 

RADIATION EFFECTS 

Experimental determination of gauge length of ring samples cut 
from fuel claddings during cross tension (OKh16N15M3B and 
OOKh16N15M3B steels, OOKh20N30B, Zf + 12 Nb and Zr + 
2.5% Nb alloys), 4:30870 (NIIAR-P-23(317)) 

CHROMIUM-MOLYBDENUM STEELS/POISSON RATIO 

Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 

CHROMIUM-MOLYBDENUM STEELS/PROTECTIVE 

COATINGS 

Alloy evaluation for fossil fuel process plants (liquefaction), 
4:28787 (CONF-781018-) 

CHROMIUM-MOLYBDENUM STEELS/SHEAR PROPERTIES 

Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 

CHROMIUM-MOLYBDENUM STEELS/TENSILE 

PROPERTIES 

Alloy evaluation for fossil fuel process plants (liquefaction), 
4:28787 (CONF-781018-) 

Evaluation of the fracture toughness of candidate steels for 
pressure vessels for coal conversion systems, 4:28710 (CONF- 
781018-) 

CHROMIUM-MOLYBDENUM STEELS/THERMAL FATIGUE 

Character of high temperature corrosion in residual oil fuel-fired 
boilers and possibilities of its suppression, 4:30865 

CHROMIUM-MOLYBDENUM STEELS/YOUNG MODULUS 

Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 

CHROMIUM-NICKEL STEELS 

(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 

the Cr content is higher.) 

See also CARPENTER 
STAINLESS STEEL-17-4PH 
STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-347 

CHROMIUM-NICKEL STEELS/CHEMICAL COMPOSITION 

Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 

CHROMIUM-NICKEL STEELS/CORROSION 

Low-temperature corrosion of structural materials in N2O,. 
Chapter 3, 4:30855 
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CHROMIUM-NICKEL STEELS/CRACKS 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
CHROMIUM-NICKEL STEELS/CREEP 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
CHROMIUM-NICKEL STEELS/PHYSICAL RADIATION 
EFFECTS 
Experimental determination of gauge length of ring samples cut 
from fuel claddings during cross tension (OKh16N15M3B and 
OOKh16N15M3B steels, OOKh20N30B, Zf + 12 Nb and Zr + 
2.5% Nb alloys), 4:30870 (NIIAR-P-23(317)) 
Phenomenological description of durability for samples out of the 
OKh16N15M3B steel under uniaxial tension during in-pile 
irradiation and out of pile, 4:30881 
CHROMIUM-NICKEL STEELS/TENSILE PROPERTIES 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
CHROMIUM-NICKEL STEELS/WELDED JOINTS 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS/CYTOLOGICAL 
TECHNIQUES 
Meiotic nondisjunction in the mouse: methodology for genetic 
testing and comparison with other methods, 4:31444 (CONF- 
781115-2) 
CHROMOSOMAL ABERRATIONS/DATA ANALYSIS 
New trends and techniques in chromosome aberration analysis, 
4:31479 (BNL-25279) 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
New trends and techniques in chromosome aberration analysis, 
4:31479 (BNL-25279) 
CIRCADIAN VARIATIONS 
See DAILY VARIATIONS 
CIRCULAR POINT COLLECTORS 
See PARABOLIC DISH COLLECTORS 
CLAUS PROCESS 
Molten salt coal gasification process, 4:28772 
CLAUS PROCESS/CATALYSTS 
Poisoning and regeneration of claus alumina catalysts, 4:29227 
AYS 


See allo MONTMORILLONITE 
CLAYS/CHEMICAL REACTIONS 
Sialon refractories from clay and coal, 4:28723 (CONF-781018-) 
CLEAN AIR ACT/COMPLIANCE 
Increased coal use and Environmental Protection Agency 
regulations, 4:30714 
CLIMATES/MATHEMATICAL MODELS 
Simple climate model with nonunique, self-oscillatory solutions, 
4:31382 (ORAU/IEA-79-1(M)) 
CLIMATES/VARIATIONS 
Summary of climatic input for waste management site suitability 
criteria and state of progress, 4:31384 (UCID-17904) 
CLINCH RIVER BREEDER REACTOR/DEPARTURE 
NUCLEATE BOILING 
Test results, long-term endurance test conditions, and sensitivity 
parameters for the DNB effects test, 4:30079 (NEDM-14153) 
CLINCH RIVER BREEDER REACTOR/FUEL ELEMENT 
CLUSTERS 
Sensitivity theory for reactor thermal-hydraulics problems, 
4:30082 (ORNL/RSIC-42) 
CLINCH RIVER BREEDER REACTOR/REACTOR VESSELS 
Cover gas seal components and reactor components: fuel 
handling. Quarterly technical progress report, October- 
December 1978, 4:30048 (ESG-DOE- 13262) 
CLINCH RIVER BREEDER REACTOR/RELIEF VALVES 
Development of sodium-water reaction pressure release rupture 
discs for the Clinch River Breeder Reactor Plant, 4:30051 
(GEFR-00361) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSURES/FOULING 
Sodium vapor deposition on a simulated model of an LMFBR 
rotating shield plug annulus (2), 4:30090 (JAPFNR-398) 
Sodium vapor deposition on a simulated model of an LMFBR 
rotating shield plug annulus (1), 4:30091 (JAPFNR-405) 
CLUSTER MODEL/HIGH SPIN STATES 
Probability of excitation of high-spin states in the capture of 7 - 
mesons by nuclei, 4:31795 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 


COAL/COMBUSTION KINETICS 


COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
Energy sources 78/79, 4:29557 

COAL/AIR POLLUTION CONTROL 

Modern state of the theory of the combustion of solid fuels and 
methods for reducing emissions in the combustion of coal, 
4:28999 

COAL/BRIQUETTING 

Role of sorption in processes of the sintering of carbonaceous 

materials, 4:28957 
COAL/BY-PRODUCTS 

New information on the products of the thermal degradation of 

caking coals, 4:28825 
COAL/CARBONIZATION 

Carbonization reactions in the Grand Forks fixed-bed slagging 
gasifier, 4:28763 

Early stages of coal carbonization: evidence for isomerization 
reactions (Book chapter), 4:28660 

Hydrocarbonization, 4:28790 (CONF-79021 1-1) 

COAL/CHARGES 

Basic estimated capital investment and operating costs for 
underground bituminous coal mines utilizing a continuous 
mining system (Effect of mine size and DCF), 4:29002 (FE/ 
EES-79/1) 

Energy and environmental analysis of a proposed coal rail haul 
rate increase. Environmental Study No. 5 (Wyoming to San 
Antonio, TX), 4:28962 (UT/CES-ES-5) 

Energy pricing task force report, 4:29004 

Port alternatives and effects in coal transportation (Lack of 
leadership and infrastructure), 4:28975 

COAL/CHEMICAL ANALYSIS 
Correlations between the coal characteristics, 4:28837 
COAL/CHEMICAL COMPOSITION 

Evaluation of the effect of coal cleaning on fugitive elements. 
Monthly technical progress report No. 11, June 1-June 30, 1978. 
BCR Report L-917 (Fate of trace elements in washing), 4:28956 
(COO-4427-11) 

Identification of novel (17 AH)-hopanes in shales, coals, lignites, 
sediments, and petroleum, 4:29202 

Macromolecular structure of coals and their technological 
properties, 4:28851 

Questions of the chemistry and structure of coals (Humates.), 
4:28850 

COAL/CHEMICAL PROPERTIES 

Questions of the chemistry and structure of coals (Humates.), 

4:28850 
COAL/CHEMICAL REACTIONS 

Mechanochemistry of coals, 4:28859 

Photochemistry hydrogen atoms as a structural probe of the 
surface of coal (Book chapter), 4:28844 

Sialon refractories from clay and coal, 4:28723 (CONF-781018-) 

COAL/CHEMILUMINESCENCE 

Study of the kinetics of the oxidation of hard coals and the 

chemiluminescence accompanying it, 4:28858 
COAL/CHEMISTRY 

Chemistry of coal model compounds: cleavage of aliphatic bridges 
between aromatic nuclei catalyzed by Lewis acids (M.S. thesis), 
4:31006 (LBL-7807) 

Organic Chemistry of coal (Book), 4:28817 

Primer on the chemistry and constitution of coal (Book chapter), 
4:28839 

COAL/COKING 

Method and equipment for the continuous coking of coal (Patent), 
4:28661 

Principles of the theory of coking (Book in Russian), 4:28668 

Results of an investigation of processes of obtaining shaped blast- 
furnace fuel by a method developed in the USSR, 4:28663 

Theory and practice of the rational utilization of coals for the 
production of special types of coke, 4:28664 

Theory of coking, 4:28662 

Ways of improving the method of producing shaped coke, 4:28665 

COAL/COMBUSTION 

Fireside corrosion Task II: boiler tubes for advanced power 
cycles, 4:29897 (CONF-781018-) 

United States Energy Program: opportunities and constraints, 
4:30483 

COAL/COMBUSTION KINETICS 

Combustion of porous particles, 4:28998 





COAL/COMMINUTION 


COAL/COMMINUTION 
Effect of the structure of the pulverized coal spray in the wall 
zone on development of corrosion of waterwalls of lower 
radiant section in TPP-210A boilers, 4:31249 
COAL/COMPRESSION STRENGTH 
Statistical analysis of laboratory compressive strength and Young's 
modulus data for the design of production pillars in coal mines 
(Including effects of cylinder diameter and length to diameter 
ratio), 4:28838 
COAL/CONSUMPTION RATES 
Transportation task force report, 4:28972 
Utility use of coal (a film), 4:29006 
COAL/CORROSIVE EFFECTS 
Fireside corrosion Task II: boiler tubes for advanced power 
cycles, 4:29897 (CONF-781018-) 
COAL/DESULFURIZATION 
Hydrodesulfurization of coal and the like (Patent), 4:28671 
Microstructure of coal. Quarterly technical progress report, 
October 1, 1978-December 31, 1978, 4:28670 (IS-4634) 
Process for removing sulfur from coal (Patent), 4:28673 
COAL/DEVOLATILIZATION 
Carbonization reactions in the Grand Forks fixed-bed slagging 
gasifier, 4:28763 
COAL/DRYING 
Vertical lift dyer pilot plant design. Final report, 4:28733 (FE- 
2240-32(App.)) 
COAL/ELECTRON SPIN RESONANCE 
Electron spin resonance studies of coals and coal-derived 
asphaltenes (Book chapter), 4:28843 
COAL/EMULSIFICATION 
Investigation of fuels containing coal-oil-water emulsions. Third 
quarterly report, April 1-June 30, 1978, 4:28834 (FE-2689-3) 
COAL/ENERGY SOURCE DEVELOPMENT 
Energy from new sources. Crude oil, gas, and fuels on the basis of 
oil shales and coal, 4:28653 
COAL/ENVIRONMENTAL EFFECTS 
Division of Biological and Medical Research annual report, 1977, 
4:31511 (ANL-78-90) 
Fuel utilization and conservation task force report, 4:29003 
COAL/EXPORTS 
Bituminous coal and lignite distribution, January-September 1978, 
4:29001 (DOE/EIA-0125/3(78)) 
COAL/FLOTATION 
Flotation circuits for poorly floating coals, 4:28964 
COAL/FLUIDIZED-BED COMBUSTION 
Combustion of coal in fluidised beds, 4:31248 
Experimental studies on fluidized-bed combustion (2nd report), 
4:28995 
Gas turbines fired by solid fuels, 4:29934 
Hot corrosion erosion testing of materials for application to 
advanced power converson systems using coal-derived fuels, 
4:28989 (CONF-781018-) 
Industrial atmospheric fluidized bed combustion. Summary report, 
4:28994 (DOE/TIC-10027) 
Support studies in fluidized-bed combustion. Quarterly report, 
April-June 1978, 4:28988 (ANL/CEN/FE-78-4) 
Utilization of coal, 4:28987 (ANL-78-70) 
COAL/FORECASTING 
Projections of energy supply and demand for the 1978-1979 winter 
heating season, 4:30448 (DOE/EIA-0102/33) 
COAL/FRAGMENTATION 
Wear resistant alloys for coal handling equipment, 4:28955 
(CONF-781018-) 
COAL/FRIEDEL-CRAFTS REACTION 
Directed chemical reactions as an analytical aid in coal chemistry 
(72 references), 4:28829 (CONF-78 1092-1) 
COAL/GRINDING 
Splash lubricating system for coal grinding rolls (Patent), 4:28966 
COAL/HEAT TREATMENTS 
Comprehensive utilization of the mineral components of coals, 
4:28828 
COAL/HYDRAULIC TRANSPORT 
Systems study and assessment of methacoal as a coal 
transportation alternative. Final report (Slurry pipelines), 
4:28963 (UT/CES-RR-11) 
Technical university for mining. Cooperation in research and 
development of new theories, 4:28968 
COAL/HYDROCRACKING 
Hydrotreatment of coal with AlCl;/HCI and other strong acid 
media (Book chapter), 4:28675 
COAL/HYDROGENATION 
Chemistry of coal model compounds: cleavage of aliphatic bridges 
between aromatic nuclei catalyzed by Lewis acids (M.S. thesis), 
4:31006 (LBL-7807) 
Deactivation of hydrotreating catalysts by coal-derived 
organometallics, 4:28800 (METC/RI-79/1) 
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Homogeneous catalytic hydrogenations of complex carbonaceous 
substrates (Book chapter), 4:28674 

Hydrocarbonization, 4:28790 (CONF-79021 1-1) 

Hydrotreatment of coal with AlCls;/HCI and other strong acid 
media (Book chapter), 4:28675 

Liquid products from coal, 4:28823 

Optimization studies of various coal-conversion systems: rates of 
hydrogen absorption and asphaltene formation in coal 
liquefaction. Interim report, April-December 1977, 4:28793 (FE- 
2274-5) 

Oxygen and oxygen functionalities in coal and coal liquids (Book 
chapter), 4:28818 

Process for liquefying coal (Patent), 4:28809 

Staged hydrogenation of low rank coal (Patent), 4:28810 

COAL/INVENTORIES 

Bituminous coal and lignite distribution, January-September 1978, 

4:29001 (DOE/EIA-0125/3(78)) 
COAL/LAND TRANSPORT 

Truck alternatives and effects in coal transportation (Great Lakes 

area and Appalachia), 4:28977 
COAL/MARITIME TRANSPORT 

Water carrier alternatives and effects in coal transportation (On 

Great Lakes), 4:28974 
COAL/MARKET 

Delivered costs of Western coal shipped on the Great Lakes 
versus Eastern coal for Eastern Great Lakes hinterland utility 
plants. With appendices on relative cost impacts of coal 
scrubbing and on other Western coal transport systems, 4:29000 
(ANL/EES-TM-39) 

Impact of transportation factors and air quality laws on the 
movement of coal to the Midwest. Technical report, 4:28961 
(ORAU/IEA-79-4(R)) 

Industrial use of coal: a study of non-utility coal demand (Market 
for western coal in New England and transportation 
requirements in Great Lakes area), 4:29005 

COAL/MASS SPECTROSCOPY 

Characterization of coal products by mass spectrometry (Book 

chapter), 4:28845 
COAL/MATERIALS 

Alloy design for several critical components in fossil fuel energy 

conversion systems (52 references), 4:28785 (CONF-781018-) 
COAL/MATERIALS HANDLING 

Low headroom transfer chute for underground belt conveyors: 
analysis of coal flow through ninety degree transfer point and 
preliminary design. Final technical report, July 1976-April 1977, 
4:28883 (FE-2415-1) 

Nuclear assay of coal. Volume 7. Coal rheology and its impact on 
nuclear assay. Final report, 4:30961 (EPRI-FP-989(Vol.7)) 

Wear resistant alloys for coal handling equipment, 4:28955 
(CONF-781018-) 

COAL/MEETINGS 
Organic Chemistry of coal nce 4:28817 
COAL/MICROSTRUCTURE 
Macromolecular structure of coals and their technological 
properties, 4:28851 
Microstructure of coal. Quarterly technical progress report, 
October 1, 1978-December 31, 1978, 4:28670 (IS-4634) 
COAL/MIXING 

Use of computers to study the planning and control of coal 
preparation systems, 4:28985 
COAL/MOISTURE 

Nuclear assay of coal. Volume 4. Moisture determination in coal: 
survey of electromagnetic techniques. Final report, 4:28832 
(EPRI-FP-989(Vol.4)) 

COAL/NMR SPECTRA 

Analysis and computerized fitting of the lineshape of the NMR 

powder pattern, 4:31808 (IS-4516(Rev.)) 
COAL/NUCLEAR REACTION ANALYSIS 

Analysis of coal streams with californium-252, 4:30955 (CONF- 
760436-P2) 

Nuclear assay of coal. Volume 3. Determination of total hydrogen 
content of coal by nuclear techniques. Final report, 4:28831 
(EPRI-FP-989(Vol.3)) 

COAL/OXIDATION 

Organic Chemistry of coal (Book), 4:28817 

Oxidation of coal by alkaline sodium hypochlorite (Book chapter), 
4:28842 

Phenols as chemical fossils in coals (Book chapter), 4:30943 

Study of the kinetics of the oxidation of hard coals and the 
chemiluminescence accompanying it, 4:28858 

COAL/PETROLOGY 

Coal in South Africa. III]. Summary and proposals: the 
fundamental approach to the characterization and 
rationalization of South Africa’s coal, 4:30480 

Development of investigation in the field of coal petrology, 
4:28857 
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COAL/PHYSICAL PROPERTIES 

Theory and practice of the rational utilization of coals for the 

production of special types of coke, 4:28664 
COAL/PRODUCTION 

Bituminous coal and lignite distribution, January-September 1978, 
4:29001 (DOE/EIA-0125/3(78)) 

Transportation task force report, 4:28972 

COAL/PYROLYSIS 
New information on the products of the thermal degradation of 
caking coals, 4:28825 
COAL/QUANTITATIVE CHEMICAL ANALYSIS 
Analyses of coal and coke and their ashes, 4:28860 
COAL/RAIL TRANSPORT 

Bituminous coal and lignite distribution, January-September 1978, 
4:29001 (DOE/EIA-0125/3(78)) 

Energy and environmental analysis of a proposed coal rail haul 
rate increase. Environmental Study No. 5 (Wyoming to San 
Antonio, TX), 4:28962 (UT/CES-ES-5) 

COAL/REDUCTION 

Directed chemical reactions as an analytical aid in coal chemistry 

(72 references), 4:28829 (CONF-78 1092-1) 
COAL/RESEARCH PROGRAMS 
Chemical Engineering Division research highlights, 1977, 4:30285 
(ANL-78-70) 
COAL/RESERVES 
Other storage reserves report, 4:28874 (TID-28396) 
COAL/RESOURCE ASSESSMENT 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume I. Alaska’s energy resources: findings and analysis. 
Final report, 4:30374 (RLO-2435-1(Vol.1)) 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume II. Alaska’s energy resources: inventory of oil, gas, 
coal, hydroelectric, and uranium resources. Final report, 
4:30375 (RLO-2435-1(Vol.2)) 

COAL/SAMPLE PREPARATION 

Analyses of coal and coke and their ashes, 4:28860 
COAL/SOCIO-ECONOMIC FACTORS 

Fuel utilization and conservation task force report, 4:29003 
COAL/SPECIFICATIONS 

Method for determining boundary parameters of coal to be burned 
in coal-dust burners (Based on milling capacity, erosion, 
humidity, and ash content), 4:28835 

COAL/STRUCTURAL CHEMICAL ANALYSIS 

Chemistry of coal liquefaction (Book chapter), 4:28819 

Phenols as chemical fossils in coals (Book chapter), 4:30943 

Primer on the chemistry and constitution of coal (Book chapter), 
4:28839 

COAL/TRANSPORT 

Assessment of future coal movement and transportation: a joint 
NTPSC-DOE effort (To 2000), 4:28980 

Bituminous coal and lignite distribution, January-September 1978, 
4:29001 (DOE/EIA-0125/3(78)) 

Capital requirements for the transportation of energy materials 
based on PIES Scenario estimates, 4:30407 (TID-28915) 

Coal transportation and use in the Great Lakes region, 4:28973 

Delivered costs of Western coal shipped on the Great Lakes 
versus Eastern coal for Eastern Great Lakes hinterland utility 
plants. With appendices on relative cost impacts of coal 
scrubbing and on other Western coal transport systems, 4:29000 
(ANL/EES-TM-39) 

Impact of transportation factors and air quality laws on the 
movement of coal to the Midwest. Technical report, 4:28961 
(ORAU/IEA-79-4(R)) 

Increased coal use and U.S. Department of Transportation policy, 
4:28981 

Increased coal use and State Department of Transportation policy, 
4:28982 

Industrial use of coal: a study of non-utility coal demand (Market 
for western coal in New England and transportation 
requirements in Great Lakes area), 4:29005 

Pipeline alternatives and effects in coal transportation, 4:28978 

Port alternatives and effects in coal transportation (Lack of 
leadership and infrastructure), 4:28975 

Rail alternatives and effects in coal transportation (Burlington 
Northern; Northern and Great Lakes states), 4:28976 

Technology of the organization and economics of underground 
transport (Book in Russian), 4:28950 

Transmission lines: a comparison with other coal transportation 
alternatives, 4:28979 


Transportation task force report, 4:28972 
COAL/WASHING 
Evaluation of the effect of coal cleaning on fugitive elements. 
Monthly technical progress report No. 11, June 1-June 30, 1978. 
BCR Report L-917 (Fate of trace elements in washing), 4:28956 
(COO-4427-11) 


COAL FINES/SURFACE PROPERTIES 


COAL/YOUNG MODULUS 
Statistical analysis of laboratory compressive strength and Young's 
modulus data for the design of production pillars in coal mines 
(Including effects of cylinder diameter and length to diameter 
ratio), 4:28838 
COAL DEPOSITS/ELECTROMAGNETIC SURVEYS 
Ground-probing radar for delineation of rock features, 4:31561 
COAL DEPOSITS/EVALUATION 
Aspects of the development and use of a minicomputer-based coal 
mine planning system, 4:28947 
COAL DEPOSITS/EXPLORATION 
Aspects of the development and use of a minicomputer-based coal 
mine planning system, 4:28947 
Investigation and analysis of subsurface conditions for coal mine 
development in eastern Kentucky, 4:28921 
Nova Scotia: interest in uranium, base metals, industrial minerals 
and coal, 4:29359 
COAL DEPOSITS/FRAGMENTATION 
Method for creating a permeable fragmented zone within a 
subterranean carbonaceous deposit for in situ coal gasification 
(Patent; in-situ gasification to create a void and thin explosive 
fracturing), 4:28769 
COAL DEPOSITS/GAMMA-GAMMA LOGGING 
Possibilities of detailed study of coal layers by gamma-gamma 
logging at the South Yakutiya basin, 4:28879 
COAL DEPOSITS/GEOLOGY 
Correlation of the lower-Cretaceous deposits of the Lensk coal- 
bearing basin and the northeastern USSR, 4:28877 
Investigation and analysis of subsurface conditions for coal mine 
development in eastern Kentucky, 4:28921 
COAL DEPOSITS/GLOBAL ASPECTS 
Stratigraphic distribution of fuel mineral products, 4:28876 
COAL DEPOSITS/HYDROLOGY 
Investigation and analysis of subsurface conditions for coal mine 
development in eastern Kentucky, 4:28921 
COAL DEPOSITS/LEASING 
Development of the Orchard Valley Mine (Changing government 
policies), 4:28942 
COAL DEPOSITS/OWNERSHIP 
Coal. Part I. Social, economic, and environmental aspects, 4:28873 
Ownership of minerals (Laws in different countries, including 
historical development), 4:28881 
COAL DEPOSITS/STRATIGRAPHY 
Correlation of the lower-Cretaceous deposits of the Lensk coal- 
bearing basin and the northeastern USSR, 4:28877 
COAL EXTRACTS/MASS SPECTROSCOPY 
Asphaltenes and preasphaltenes: components of an original hvb 
bituminous coal (Book chapter), 4:28841 
COAL EXTRACTS/THIN-LAYER CHROMATOGRAPHY 
Asphaltenes and preasphaltenes: components of an original hvb 
bituminous coal (Book chapter), 4:28841 
COAL FINES/AGGLOMERATION 
Agglomerating coal slurry particles (Patent), 4:28965 
Process for making coke from bituminous fines and fuels produced 
therefrom (Patent), 4:28655 
COAL FINES/BOILER FUEL 
Combustion of Donetsk fine and dust gas coal and Kuznetsk grade 
2 CC coal in a dry-bottom furnace, 4:31246 
COAL FINES/CHEMICAL REACTIONS 
Mechanochemistry of coals, 4:28859 
COAL FINES/CLASSIFICATION 
Agglomerating coal slurry particles (Patent), 4:28965 
COAL FINES/COKING 
Process for making coke from bituminous fines and fuels produced 
therefrom (Patent), 4:28655 
COAL FINES/COMBUSTION 
Combustion of Donetsk fine and dust gas coal and Kuznetsk grade 
2 CC coal in a dry-bottom furnace, 4:31246 
COAL FINES/DESIGN 
Combustion of Donetsk fine and dust gas coal and Kuznetsk grade 
2 CC coal in a dry-bottom furnace, 4:31246 
COAL FINES/ELECTROPHORESIS 
Characterization of solid constituents in blackwater effluents from 
coal preparation plants, 4:28960 (FE-9002-1) 
COAL FINES/FLOTATION 
Characterization of solid constituents in blackwater effluents from 
coal preparation plants, 4:28960 (FE-9002-1) 
COAL FINES/HEATING 
Heating carbonaceous particulate material (Patent), 4:28657 
COAL FINES/PNEUMATIC TRANSPORT 
Problems of application of preliminary electrization for the 
purpose of flowrate measurement, 4:28971 
COAL FINES/SURFACE PROPERTIES 
Characterization of solid constituents in blackwater effluents from 
coal preparation plants, 4:28960 (FE-9002-1) 





COAL FUEL CELLS/PERFORMANCE TESTING 


COAL FUEL CELLS/PERFORMANCE TESTING 
Advanced technology fuel cell program. Annual report, 
December 1978, 4:30564 (EPRI-EM-956) 
COAL FUEL CELLS/RESEARCH PROGRAMS 
Advanced technology fuel cell program. Annual report, 
December 1978, 4:30564 (EPRI-EM-956) 
COAL GAS/CHEMICAL ANALYSIS 
Characterization of liquids and gases obtained by hydrogenating 
lumps of Texas lignite (Book chapter), 4:28847 
COAL GAS/DESULFURIZATION 
Energy-saving system for coke oven gas desulfurization, 4:28672 
COAL GAS/HEATING 
High efficiency coke oven regenerator checker brick (Patent), 
:28656 


COAL GASIFICATION 
See also BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
HYDRANE PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
SYNTHANE PROCESS 
TOSCO-DYNE PROCESS 
U-GAS PROCESS 
WINKLER PROCESS 
Effect of reaction conditions on gasification of coal-residual oil 
slurry, 4:28766 
Fusion energy for alternate applications: considerations important 
to the selection of a synthetic fuel process, 4:28681 (ANL/FPP/ 
TM-117) 
Kinetics of the reaction of carbon with gases and the problem of 
the gasification of solid fuel, 4:28780 
Process and apparatus for converting coal into oil and other coal 
derivatives (Patent), 4:28812 
Production of synthetic natural gas from coal, 4:28782 
COAL GASIFICATION/CATALYSTS 
Raney nickel catalytic device (Patent; US DOE), 4:28770 
COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Influence of pressure on the steam gasification of coal, 4:28676 
(AED-CONF-77-334-010) 
State of coal gasification, 4:28677 (AED-Conf-77-565-005) 
COAL GASIFICATION/COMMERCIALIZATION 
High-Btu coal gasification, 4:28729 (DOE/TIC-10034) 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, July-September 
1977, 4:28734 (FE-2276-15) 
COAL GASIFICATION/DEMONSTRATION PLANTS 
Recent developments on the small gasifier, 4:28758 
COAL GASIFICATION/ECONOMIC ANALYSIS 
Coal gasification as a problem in technology policy and as an 
option in energy policy, 4:28652 
COAL GASIFICATION/ECONOMICS 
Comparison of economics of in situ coal gasification with surface 
processing, 4:28746 (LA-UR-78-2958) 
Conversion of Western coals to alternative energy products, 
4:28776 
Fossil fuel economics, 4:28756 
COAL GASIFICATION/ENVIRONMENTAL EFFECTS 
Toxicological evaluations of coal conversion technologies, 4:28867 
(ANL-78-90) 
COAL GASIFICATION/EVALUATION 
Economic study of the ToscoDyne gasification combined cycle 
system for electric power generation. Final report, October 
1978, 4:28730 (EPRI-AF-930) 
COAL GASIFICATION/FEASIBILITY STUDIES 
Conversion of Western coals to alternative energy products, 
4:28776 
COAL GASIFICATION/FORECASTING 
Future of coal, 4:30482 
COAL GASIFICATION/MATHEMATICAL MODELS 
Reactor performance during rapid-rate hydrogasification of 
subbituminous coal, 4:28767 
COAL GASIFICATION/MEETINGS 
Economics of coal conversion processing. Advances in coal 
gasification: support research. Advances in coal gasification: 
process development and analysis, 4:28775 
COAL GASIFICATION/PILOT PLANTS 
Carbonization reactions in the Grand Forks fixed-bed slagging 
gasifier, 4:28763 
Production of SNG by free-fall dilute-phase hydrogasification of 
coal, 4:28765 
Reactor performance during rapid-rate hydrogasification of 
subbituminous coal, 4:28767 
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COAL GASIFICATION/PROCESS DEVELOPMENT UNITS 

Development of an advanced fluidized bed coal gasification 
process (Westinghouse PDU), 4:28764 

COAL GASIFICATION/PROCESS HEAT 

Combination of a steam power process with carbon gasification, 

particularly for obtaining hydrogen (Patent), 4:29526 
COAL GASIFICATION/THERMODYNAMICS 

Influence of pressure on the steam gasification of coal, 4:28676 
(AED-CONF-77-334-010) 

State of coal gasification, 4:28677 (AED-Conf-77-565-005) 

COAL GASIFICATION PLANTS 
Project POGO:a coal refinery, 4:28816 
COAL GASIFICATION PLANTS/BURNERS 

Coal gasification plant (Patent; ignition for burner which keeps 

slag molten), 4:28755 
COAL GASIFICATION PLANTS/COATINGS 

Inspection techniques for wear- and process-resistant coatings, 
4:28690 (CONF-781018-) 

COAL GASIFICATION PLANTS/CORROSION 

Program on materials for the gasification of coal, 4:28691 (CONF- 
781018-) 

COAL GASIFICATION PLANTS/CORROSION PROTECTION 

Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 

COAL GASIFICATION PLANTS/CORROSION RESISTANT 

ALLOYS 

Corrosion chemistry in low oxygen activity atmospheres, 4:28698 
(CONF-781018-) 

COAL GASIFICATION PLANTS/COST 

Conceptual design of Power-Oil-Gas-Other Products (POGO) 

processing plant capital cost validation, 4:28731 (FE-1759-7) 
COAL GASIFICATION PLANTS/DESIGN 

Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 

Development of a fast fluid bed gasifier. Phase I, Task II. 
Quarterly progress report, January-March 1977, 4:28735 (FE- 
2361-11) 

COAL GASIFICATION PLANTS/ENVIRONMENTAL 

IMPACTS 

ERDA’s Environmental Assessment Program: a status report. 
Fifth quarterly report, 4:28741 (FE-2496-20) 

COAL GASIFICATION PLANTS/EROSION 

Design of materials for use under erosion/corrosion conditions at 
high temperatures in coal gasification and coal combustion 
systems, 4:28692 (CONF-781018-) 

Erosion studies in coal conversion systems, 4:28694 (CONF- 
781018-) 

COAL GASIFICATION PLANTS/FAILURE MODE 

ANALYSIS 

Component performance and failure analysis, 4:28688 (CONF- 
781018-) 

Materials research for the clean utilization of coal. Task 4: failure 
prevention, 4:28687 (CONF-781018-) 

Physical properties of alloys in high-temperature gasification 
environments, 4:28686 (CONF-781018-) 

COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 

Apparatus for the gasification under pressure of bituminous coal, 
especially of fine coal in a generator (Patent), 4:28768 

COAL GASIFICATION PLANTS/MATERIALS 

Alloy design for several critical components in fossil fuel energy 
conversion systems (52 references), 4:28785 (CONF-781018-) 

Correlation of the high-temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys of the corrosive environments, 4:28695 (CONF-781018-) 

Corrosion behavior of materials in coal-conversion processes, 
4:28693 (CONF-781018-) 

Corrosion chemistry in low oxygen activity atmospheres, 4:28698 
(CONF-781018-) 

Corrosion chemistry in low-oxygen activity atmospheres 
characteristic of gasified or incompletely combusted coal, 
4:28699 (CONF-781018-) 

Design of materials for use under erosion/corrosion conditions at 
high temperatures in coal gasification and coal combustion 
systems, 4:28692 (CONF-781018-) 

Design properties of steels for coal conversion vessels, 4:28706 
(CONF-781018-) 

Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels, 4:28704 
(CONF-781018-) 

Erosion studies in coal conversion systems, 4:28694 (CONF- 
781018-) 

Fracture mechanics and surface chemistry studies of steels for coal 
gasification systems, 4:28707 (CONF-781018-) 

High temperature corrosion of metals and alloys in coal 
conversion atmospheres, 4:28685 (CONF-781018-) 
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Low alloy steels for thick wall pressure vessels, 4:28709 (CONF- 
781018-) 

Materials for coal liquefaction and low-temperature gasifiers 
applications (61 references), 4:28784 (CONF-781018-) 

Materials research for the clean utilization of coal. Task 4: failure 
prevention, 4:28687 (CONF-781018-) 

Materials for the clean utilization of coal. Task 1: metal corrosion, 
4:28708 (CONF-781018-) 

Materials research for the clean utilization of coal. Task 2: ceramic 
deformation, fracture and erosion, 4:28712 (CONF-781018-) 

Physical properties of alloys in high-temperature gasification 
environments, 4:28686 (CONF-781018-) 

Sulfidation resistant alloy for coal gasification service, 4:28697 
(CONF-781018-) 

Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 

Weld overlay for corrosion resistance in coal gasification systems, 
4:28701 (CONF-781018-) 

COAL GASIFICATION PLANTS/MATERIALS TESTING 

Biaxial creep and fatigue of coal gasification materials, 4:28696 
(CONF-781018-) 

Correlation of the high-temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys of the corrosive environments, 4:28695 (CONF-781018-) 

Design of materials for use under erosion-hot corrosion conditions 
in coal gasification and coal combustion systems, 4:28727 
(CONF-781018-) 

Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels, 4:28705 
(CONF-781018-) 

Formation of protective layers on alloys in coal gasification 
environments, 4:28700 (CONF-781018-) 

Program on materials for the gasification of coal, 4:28691 (CONF- 
781018-) 

Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 

Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 

COAL GASIFICATION PLANTS/MEASURING 

INSTRUMENTS 

Instrumentation and process control for coal conversion, 4:28680 
(ANL/FE-49622-18) 

COAL GASIFICATION PLANTS/NONDESTRUCTIVE 

TESTING 

Development and application of nondestructive test methods for 
coal conversion and utiliZation systems, 4:28689 (CONF- 
781018-) 

COAL GASIFICATION PLANTS/NOZZLES 

Wear-resistant materials for coal conversion, 4:30853 (CONF- 
781018-) 

COAL GASIFICATION PLANTS/PLANNING 

United States Energy Program: opportunities and constraints, 
4:30483 

COAL GASIFICATION PLANTS/PRESSURE VESSELS 

Development of automated welding processes for field fabrication 
of thick-walled pressure vessels: electron beam method, 4:28711 
(CONF-781018-) 

Evaluation of the fracture toughness of candidate steels for 
pressure vessels for coal conversion systems, 4:28710 (CONF- 
781018-) 

Low alloy steels for thick wall pressure vessels, 4:28709 (CONF- 
781018-) 

COAL GASIFICATION PLANTS/REFRACTORIES 

Chemical and physical stability of refractories for use in coal 
gasification, 4:28715 (CONF-781018-) 

Creep behavior of monolithic refractory materials, 4:28726 
(CONF-781018-) 

Design of refractories for resistance to high-temperature erosion/ 
corrosion, 4:28725 (CONF-781018-) 

Fracture of refractory concretes, 4:28722 (CONF-781018-) 

Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels, 4:28719 
(CONF-781018-) 

Investigation of CO disintegration of refractories in coal gasifiers, 
4:28717 (CONF-781018-) 

Materials research for the clean utilization of coal. Task 3: 
chemical degradation, 4:28713 (CONF-781018-) 

Model for heat flow through refractory linings, 4:28720 (CONF- 
781018-) 

Numerical thermomechanical model for refractory liner-anchor 
interactions, 4:28721 (CONF-781018-) 

Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 

Selection of refractories for slagging gasifiers, 4:28716 (CONF- 
781018-) 


COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 


Stability of SiC, Sis Na, SizN2O and sialon in coal gasification 
environments, 4:28724 (CONF-781018-) 

Testing and development of refractory linings for coal gasification 
process equipment, 4:28714 (CONF-781018-) 

COAL GASIFICATION PLANTS/VALVES 

Wear-resistant materials for coal conversion, 4:30853 (CONF- 
781018-) 

COAL GASIFICATION PLANTS/WASTE WATER 

Analysis of coal wastewater analytical methods: a case study of 
the Hygas pilot plant, 4:28737 (FE-2496-3) 

Manual of methods: preservation and analysis of coal gasification 
wastewaters, 4:28740 (FE-2496-16) 

Wastewater analysis in the ERDA Coal Gasification 
Environmental Assessment Program. Third quarterly report, 
4:28739 (FE-2496-11) 

COAL INDUSTRY 
See also MINERAL INDUSTRY 
COAL INDUSTRY/AUTOMATION 
Automation and automated control systems in the coal industry 
(Book in Russian), 4:28953 
COAL INDUSTRY/COMPETITION 
Energy pricing task force report, 4:29004 
COAL INDUSTRY/CONTROL SYSTEMS 

Automation and automated control systems in the coal industry 

(Book in Russian), 4:28953 
COAL INDUSTRY/DATA PROCESSING 

Planning and control in the data processing production of the data 

centre of the Rheinische Braunkohlenwerke AG, 4:28917 
COAL INDUSTRY/ECONOMIC ANALYSIS 
Engineering-economic calculations during planning and analysis in 
the coal industry (Book in Russian), 4:29008 

COAL INDUSTRY/ECONOMICS 

Energy pricing task force report, 4:29004 
COAL INDUSTRY/FORECASTING 

Future of coal, 4:30482 
COAL INDUSTRY/LABOR RELATIONS 

Coal. Part I. Social, economic, and environmental aspects, 4:28873 
COAL INDUSTRY/PLANNING 

APCOM 77: 15. international symposium on the application of 
computers and operations research in the mineral industries, 
4:28944 

Coal. Part I. Social, economic, and environmental aspects, 4:28873 

Coal into the 21st century, 4:29007 

Engineering-economic calculations during planning and analysis in 
the coal industry (Book in Russian), 4:29008 

COAL INDUSTRY/REAL TIME SYSTEMS 
Application of automatic data processing for the delivery of 
brown coal products, 4:28916 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Coal. Part I. Social, economic, and environmental aspects, 4:28873 
COAL INDUSTRY/WATER POLLUTION CONTROL 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
COAL LIQUEFACTION 
See also COSTEAM PROCESS 
CSF PROCESS 
H-COAL PROCESS 
SASOL PROCESS 
SRC-II PROCESS 

Coal liquefaction process employing carbon monoxide (Patent), 
4:28807 

Conversion of coal into liquid fuels (Patent), 4:28813 

Liquid products from coal, 4:28823 

Process and apparatus for converting coal into oil and other coal 
derivatives (Patent), 4:28812 

Process for liquefying coal (Patent), 4:28809 

Staged hydrogenation of low rank coal (Patent), 4:28810 

Staged hydroconversion of an oil-coal mixture (Patent), 4:28811 

COAL LIQUEFACTION/CATALYST SUPPORTS 

Method to liquefy coal, 4:28822 

COAL LIQUEFACTION/CATALYSTS 

Chemistry of coal model compounds: cleavage of aliphatic bridges 
between aromatic nuclei catalyzed by Lewis acids (M.S. thesis), 
4:31006 (LBL-7807) 

COAL LIQUEFACTION/CHEMICAL REACTIONS 

Optimization studies of various coal-conversion systems: rates of 
hydrogen absorption and asphaltene formation in coal 
liquefaction. Interim report, April-December 1977, 4:28793 (FE- 
2274-5) 

COAL LIQUEFACTION/CHEMISTRY 
Chemistry of coal liquefaction (Book chapter), 4:28819 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 

Optimization studies of various coal-conversion systems: rates of 
hydrogen absorption and asphaltene formation in coal 
liquefaction. Interim report, April-December 1977, 4:28793 (FE- 
2274-5) 





COAL LIQUEFACTION/ECONOMICS 


COAL LIQUEFACTION/ECONOMICS 

Conversion of Western coals to alternative energy products, 
4:28776 

Fossil fuel economics, 4:28756 

COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 

Toxicological evaluations of coal conversion technologies, 4:28867 
(ANL-78-90) 

COAL LIQUEFACTION/FEASIBILITY STUDIES 

Conversion of Western coals to alternative energy products, 
4:28776 

COAL LIQUEFACTION/FLOWSHEETS 

Optimization studies of various coal-conversion systems: rates of 
hydrogen absorption and asphaltene formation in coal 
liquefaction. Interim report, April-December 1977, 4:28793 (FE- 
2274-5) 

COAL LIQUEFACTION/FORECASTING 
Future of coal, 4:30482 
COAL LIQUEFACTION/HYDROGEN TRANSFER 

Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Quarterly 
report, June 16, 1978-September 15, 1978, 4:28791 (FE-2202-36) 

COAL LIQUEFACTION/MEETINGS 

Economics of coal conversion processing. Advances in coal 
gasification: support research. Advances in coal gasification: 
process development and analysis, 4:28775 

Organic Chemistry of coal (Book), 4:28817 

COAL LIQUEFACTION/OPTIMIZATION 

Optimization studies of various coal-conversion systems: rates of 
hydrogen absorption and asphaltene formation in coal 
liquefaction. Interim report, April-December 1977, 4:28793 (FE- 
2274-5) 

COAL LIQUEFACTION/TEMPERATURE DEPENDENCE 

Engineering kinetics of short residence time coal liquefaction 
processes, 4:28806 (SAND-78-2154C) 

Temperature effects on coal liquefaction: rates of 
depolymerization and product quality as determined by gel 
permeation chromatography (Book chapter), 4:28821 

COAL LIQUEFACTION PLANTS 
Project POGO:a coal refinery, 4:28816 
COAL LIQUEFACTION PLANTS/COATINGS 

Inspection techniques for wear- and process-resistant coatings, 
4:28690 (CONF-781018-) 

COAL LIQUEFACTION PLANTS/COST 

Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 

COAL LIQUEFACTION PLANTS/DESIGN 
Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 
COAL LIQUEFACTION PLANTS/ECONOMICS 
Economics of advanced coal liquefaction, 4:28815 
COAL LIQUEFACTION PLANTS/FAILURE MODE 

ANALYSIS 

Component performance and failure analysis, 4:28688 (CONF- 
781018-) 

Failure prevention and analysis in coal liquefaction systems, 
4:28786 (CONF-781018-) 

Materials research for the clean utilization of coal. Task 4: failure 
prevention, 4:28687 (CONF-781018-) 

COAL LIQUEFACTION PLANTS/MATERIALS 

Alloy design for several critical components in fossil fuel energy 
conversion systems (52 references), 4:28785 (CONF-781018-) 

Alloy evaluation for fossil fuel process plants (liquefaction), 
4:28798 (1S-4587) 

Alloy evaluation for fossil fuel process plants (liquefaction), 
4:28787 (CONF-781018-) 

Materials for coal liquefaction and low-temperature gasifiers 
applications (61 references), 4:28784 (CONF-781018-) 

Materials research for the clean utilization of coal. Task 4: failure 
prevention, 4:28687 (CONF-781018-) 

Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 

COAL LIQUEFACTION PLANTS/MATERIALS TESTING 

Alloy evaluation for fossil fuel process plants (liquefaction). 
Quarterly report, 1 October 1978-31 December 1978, 4:28799 
(I1S-4619) 

Alloy evaluation for fossil fuel process plants (liquefaction), 
4:28798 (IS-4587) 

Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 

COAL LIQUEFACTION PLANTS/MEASURING 

INSTRUMENTS 

Instrumentation and process control for coal conversion, 4:28680 
(ANL/FE-49622-18) 
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COAL LIQUEFACTION PLANTS/NONDESTRUCTIVE 
TESTING 
Development and application of nondestructive test methods for 
coal conversion and utiliZation systems, 4:28689 (CONF- 
781018-) 
COAL LIQUEFACTION PLANTS/PLANNING 
United States Energy Program: opportunities and constraints, 
4:30483 
COAL LIQUEFACTION PLANTS/VALVES 
Erosion evaluation of materials for application in coal liquefaction 
letdown valves, 4:28788 (CONF-781018-) 
Wear-resistant TiB2 coatings for coal conversion systems, 4:28789 
(CONF-781018-) 
COAL LIQUIDS/CATALYTIC CRACKING 
Conversion of coal into liquid fuels (Patent), 4:28813 
COAL LIQUIDS/CENTRIFUGATION 
Process and apparatus for converting coal into oil and other coal 
derivatives (Patent), 4:28812 
Solvent refined coal (SRC) process. Operation of solvent refined 
coal pilot plant at Wilsonville, Alabama. Annual report, 
January-December 1977, 4:28792 (FE-2270-31) 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Characterization of liquids and gases obtained by hydrogenating 
lumps of Texas lignite (Book chapter), 4:28847 
COAL LIQUIDS/CHEMICAL COMPOSITION 
Engineering kinetics of short residence time coal liquefaction 
processes, 4:28806 (SAND-78-2154C) 
COAL LIQUIDS/COMBUSTION PRODUCTS 
Fireside corrosion Task I: evaluation of gas turbine materials in 
the combustion products of coal-derived fuels, 4:28993 (CONF- 
781018-) 
COAL LIQUIDS/COST 
Fossil fuel economics, 4:28756 
COAL LIQUIDS/DENITRIFICATION 
Denitrification of carbonaceous feedstocks (Patent), 4:29140 
COAL LIQUIDS/DISTILLATION 
Process and apparatus for converting coal into oil and other coal 
derivatives (Patent), 4:28812 
Process for liquefying coal (Patent), 4:28809 
COAL LIQUIDS/FILTRATION 
Solvent refined coal (SRC) process. Operation of solvent refined 
coal pilot plant at Wilsonville, Alabama. Annual report, 
January-December 1977, 4:28792 (FE-2270-31) 
COAL LIQUIDS/FORECASTING 
Alternate fuels, 4:30481 
COAL LIQUIDS/FRACTIONATION 
Characterization of coal products by mass spectrometry (Book 
chapter), 4:28845 
Conversion of coal into liquid fuels (Patent), 4:28813 
Heteroatom species in coal liquefaction products (Book chapter), 
4:28846 
COAL LIQUIDS/HYDROCRACKING 
Hydrocracking of anthracene and phenanthrene over molten zinc 
chloride catalyst, 4:28824 
Method for producing hydrocarbon fuels from heavy polynuclear 
hydrocarbons by use of molten metal halide catalyst (Patent; 
hydrocracking of heavy hydrocarbons entrained on zinc halide 
catalyst), 4:29536 
COAL LIQUIDS/HYDROGENATION 
Deactivation of hydrotreating catalysts by coal-derived 
organometallics, 4:28800 (METC/RI-79/1) 
Homogeneous catalytic hydrogenations of complex carbonaceous 
substrates (Book chapter), 4:28674 
Process for liquefying coal (Patent), 4:28809 
COAL LIQUIDS/MASS SPECTROSCOPY 
Characterization of coal products by mass spectrometry (Book 
chapter), 4:28845 
Field ionization and field desorption mass spectrometry applied to 
coal research (Book chapter), 4:28849 
Heteroatom species in coal liquefaction products (Book chapter), 
4:28846 
COAL LIQUIDS/PRODUCTION 
Alternate fuels, 4:30481 
COAL LIQUIDS/RECYCLING 
Process for liquefying coal (Patent), 4:28809 
Staged hydrogenation of low rank coal (Patent), 4:28810 
COAL LIQUIDS/REFINING 
Refining and upgrading of synfuels from coal and oil shales by 
advanced catalytic processes. Quarterly report, April-June 1978, 
4:28794 (FE-2315-28) 
COAL LIQUIDS/SPECIFICATIONS 
Materials for turbine applications with coal derived fuels, 4:29896 
(CONF-781018-) 
COAL LIQUIDS/STORAGE 
Optimization studies of various coal-conversion systems: rates of 
hydrogen absorption and asphaltene formation in coal 
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liquefaction. Interim report, April-December 1977, 4:28793 (FE- 
2274-5) 
COAL LIQUIDS/STRUCTURAL MODELS 
Hydrocracking of anthracene and phenanthrene over molten zinc 
chloride catalyst, 4:28824 
COAL LIQUIDS/TRANSPORT 
Optimization studies of various coal-conversion systems: rates of 
hydrogen absorption and asphaltene formation in coal 
liquefaction. Interim report, April-December 1977, 4:28793 (FE- 
2274-5) 
COAL MINERS/EDUCATION 
Mine safety and health system and challenges in rock mechanics, 
4:29009 
COAL MINERS/INDUSTRIAL MEDICINE 
Safety techniques in coal mines (Book in Russian), 4:28952 
COAL MINERS/ORGANIZING 
Coal. Part I. Social, economic, and environmental aspects, 4:28873 
COAL MINERS/WORKING CONDITIONS 
Coal. Part I. Social, economic, and environmental aspects, 4:28873 
COAL MINES/CAPITAL 
Basic estimated capital investment and operating costs for 
underground bituminous coal mines utilizing a continuous 
mining system (Effect of mine size and DCF), 4:29002 (FE/ 
EES-79/1) 
COAL MINES/MANAGEMENT 
APCOM 77: 15. international symposium on the application of 
computers and operations research in the mineral industries, 
4:28944 
Improvement of the organized management structure system for 
coal mines, 4:28945 
COAL MINES/MEETINGS 
Thick seam mining by underground methods, 4:28954 
COAL MINES/METHANE 
Computer use in the operation of a remote-controlled methane 
detecting unit, 4:28904 
COAL MINES/MINE HAULAGE 
Simulation of conveyor belt networks in coal mines, 4:28946 
COAL MINES/MINE ROADWAYS 
Plate bearing tests on coal underclay (Floor heave), 4:28924 
COAL MINES/PLANNING 
Aspects of the development and use of a minicomputer-based coal 
mine planning system, 4:28947 
COAL MINES/ROCK MECHANICS 
Comparison of static and dynamic properties of Singrauli rocks 
(Compressional wave velocity.), 4:28878 
COAL MINES/SHAFT EXCAVATIONS 
Technological problems of shaft sinking in Polish mining 
construction, 4:28911 
COAL MINES/STRESS ANALYSIS 
Applications of bumines three-dimensional finite element 
computer code to large mine structural problems, 4:28930 
COAL MINES/TRANSPORTATION SYSTEMS 
Manufacture of linear motors actuating a rolling-trough coal 
transportation system, 4:28969 
COAL MINES/VENTILATION 
Dynamics of the methane concentration changes in the air of mine 
ventilation currents, 4:28918 
COAL MINES/WASTE HEAT 
Method of waste heat transportation (Patent), 4:29936 
COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/CONVEYORS 
Underspoil coal haulage, 4:28919 
COAL MINING/EXPLOSIVE FRACTURING 
Influence of stress waves on explosive induced fragementation: 
borehole crack network, 4:28920 
COAL MINING/HEALTH HAZARDS 
Coal. Part I. Social, economic, and environmental aspects, 4:28873 
COAL MINING/INFORMATION SYSTEMS 
Mining Technology Clearing House of IEA Coal Research and its 
activities related to tunneling and strata control, 4:28927 
COAL MINING/INTERNATIONAL COOPERATION 
Mining Technology Clearing House of IEA Coal Research and its 
activities related to tunneling and strata control, 4:28927 
COAL MINING/LAND RECLAMATION 
Open cast at Meadowgaie, 4:28869 
COAL MINING/MEETINGS 
Rocky Mountain Coal Mining Institute 74th regular meeting, 
4:28932 
COAL MINING/MINE ROADWAYS 
Technology of the organization and economics of underground 
transport (Book in Russian), 4:28950 
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COAL MINING/PLANNING 
Example of the application of a computer for the planning work of 
a West German hard coal mining company, 4:28948 
COAL MINING/PNEUMOCONIOSES 
Coal. Part I. Social, economic, and environmental aspects, 4:28873 
COAL MINING/PRODUCTIVITY 
Coal mining activity in Colorado (1977), 4:28940 
COAL MINING/RESEARCH PROGRAMS 
Coal mining research and development in fiscal year 1979. 
Information circular, 4:28882 (DOE/ET-0033/1(79)) 
COAL MINING/ROCK BURSTS 
Research and development projects from member companies on 
rockburst prevention, 4:28895 
Safety and rockburst prevention, 4:28894 
COAL MINING/SOCIO-ECONOMIC FACTORS 
Local socioeconomic changes and public fiscal implications of 
coal development in Wayne County, West Virginia, 4:29012 
(ANL/EES-TM-26) 
COAL MINING/STATISTICS 
Statistics of the economy - figures of the coal mining industry 
from January to June 1978, 4:28901 
COAL PREPARATION/JIGS 
One class of mathematical models of coal jigging, 4:28983 
COAL PREPARATION PLANTS/CONTROL SYSTEMS 
Use of computers to study the planning and control of coal 
preparation systems, 4:28985 
COAL PREPARATION PLANTS/MINERAL WASTES 
Characteristics of expanded shales from the Houilleres du Bassin 
du Nord et du Pas-deCalais, 4:28866 
COAL PREPARATION PLANTS/OPTIMIZATION 
Use of computers to study the planning and control of coal 
preparation systems, 4:28985 
COAL PREPARATION PLANTS/SIMULATION 
Computer simulation of coal preparation plants, 4:28959 (FE-9000- 
1 


) 
COAL PREPARATION PLANTS/WASTE WATER 
Characterization of solid constituents in blackwater effluents from 
coal preparation plants, 4:28960 (FE-9002-1) 
COAL RANK 
Development of investigation in the field of coal petrology, 
4:28857 
Rational parameters of a genetic and industrial classification of 
coals, 4:28856 
COAL SEAMS/HYDRAULIC FRACTURING 
First experiments on hydraulic fracture of a coal seam at the 
Moscow Podzemgaz Station, 4:28783 (UCRL-Trans-11442) 
COAL SEAMS/THICKNESS 
Character and variability of coal bed thickness, 4:28875 
Ground-probing radar for delineation of rock features, 4:31561 
COAL TAR/CHEMICAL REACTION YIELD 
Method and equipment for the continuous coking of coal (Patent), 
4:28661 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/AIR HEATERS 
Technical support for open-cycle MHD program, 4:30552 (ANL/ 
MHD-78-8) 
COAL-FIRED MHD GENERATORS/AUXILIARY SYSTEMS 
MHD Balance of Plant Technology Project. Second quarterly 
report, 1 April-30 June 1978, 4:30553 (ANL/MHD-78-7) 
COAL-FIRED MHD GENERATORS/COMBUSTORS 
Technical support for open-cycle MHD program, 4:30552 (ANL/ 
MHD.-78-8) 
COAL-FIRED MHD GENERATORS/DESIGN 
MHD Balance of Plant Technology Project. Second quarterly 
report, 1 April-30 June 1978, 4:30553 (ANL/MHD-78-7) 
Technical support for open-cycle MHD program, 4:30552 (ANL/ 
MHD.-78-8) 
COAL-FIRED MHD GENERATORS/ELECTRICAL 
INSULATORS 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report, March 1978, 4:30560 (PNL- 
2004-8) 
COAL-FIRED MHD GENERATORS/ELECTRODES 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report, March 1978, 4:30560 (PNL- 
2004-8) 
COAL-FIRED MHD GENERATORS/MATERIALS TESTING 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report, March 1978, 4:30560 (PNL- 
2004-8) 
Testing and evaluation of MHD materials and substructures. 
Quarterly technical progress report, January, February, March 
1978 , 4:30559 (FE-2246-7) 
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COAL-FIRED MHD GENERATORS/MATHEMATICAL 
MODELS 
Technical support for open-cycle MHD program, 4:30552 (ANL/ 
MHD.-78-8) 
COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 
Chemical Engineering Division research highlights, 1977, 4:30285 
(ANL-78-70) 
Magnetohydrodynamics technology, 4:30551 (ANL-78-70) 
COAL-FIRED MHD GENERATORS/SEED RECOVERY 
MHD Balance of Plant Technology Project. Second quarterly 
report, 1 April-30 June 1978, 4:30553 (ANL/MHD-78-7) 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 
Testing and evaluation of MHD materials and substructures. 
Quarterly technical progress report, January, February, March 
1978 , 4:30559 (FE-2246-7) 
COASTAL WATERS/WATER POLLUTION 
Chemical models for metals in coastal environments (Equilibrium 
models for metals in marine sewage outfalls), 4:31417 
Model for trace metals from marine outfalls, 4:31418 
COATED FUEL PARTICLES/FABRICATION 
Effect of deposition conditions on the properties of pyrolytic SiC 
coatings for HTGR fuel particles, 4:30040 
COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 
Effect of deposition conditions on the properties of pyrolytic SiC 
coatings for HTGR fuel particles, 4:30040 
COATINGS 
See also ELECTRODEPOSITED COATINGS 
PROTECTIVE COATINGS 
VAPOR DEPOSITED COATINGS 
COATINGS/ADHESION 
Effect of sputtered surface structure on adherence of thermal 
barrier coatings, 4:30886 (CONF-781018-) 
COATINGS/CHEMICAL RADIATION EFFECTS 
Radiation polymerizable compositions (Patent), 4:31036 
COATINGS/MATERIALS TESTING 
Material surface modification for first wall protection, 4:31962 
(SAND-78-1499C) 
COAXIAL CABLES/POWER TRANSMISSION 
Coaxial phase stranded cable plant for MV networks, 4:29966 
COBALT/ACTIVATION ANALYSIS 
Analysis of impurities in steel by activation with a *5*Cf source, 
4:30959 (CONF-760436-P2) 
COBALT/CATALYTIC EFFECTS 
Process for hydrocracking hydrocarbons (Patent), 4:29138 
COBALT/CHEMICAL REACTIONS 
Chemical models for metals in coastal environments (Equilibrium 
models for metals in marine sewage outfalls), 4:31417 
COBALT/EMISSION SPECTROSCOPY 
Analysis of natural waters with an automated inductively-coupled 
plasma spectrometer system, 4:30970 (UCRL-81043) 
COBALT 57/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
COBALT 58/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
COBALT 58/RADIOECOLOGICAL CONCENTRATION 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
COBALT 60/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
COBALT 60/RADIOECOLOGICAL CONCENTRATION 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
COBALT ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
COBALT ALLOYS/INSPECTION 
Inspection techniques for wear- and process-resistant coatings, 
4:28690 (CONF-781018-) 
COBALT ALLOYS/LATTICE PARAMETERS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
COBALT ALLOYS/MECHANICAL PROPERTIES 
Development of ductile long-range ordered alloys for fusion 
reactor systems, 4:31952 (CONF-790125-20) 
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COBALT ALLOYS/SURFACE COATING 
Flyer plate techniques for quantitatively measuring the adhesion 
of plated coatings under dynamic conditions, 4:30801 
COBALT ALLOYS/TRANSITION TEMPERATURE 
Variants of ZrsCo and their superconducting critical temperatures, 
4:31819 
COBALT BASE ALLOYS 
See also HAYNES STELLITE 6B 
COBALT BASE ALLOYS/CORROSION 
Corrosion chemistry in low oxygen activity atmospheres, 4:28698 
(CONF-781018-) 
High temperature corrosion of metals and alloys in coal 
conversion atmospheres, 4:28685 (CONF-781018-) 
COBALT BASE ALLOYS/CORROSION RESISTANCE 
Task 3: gas turbine technology of the coal-fired combined cycle 
development program, 4:29899 (CONF-781018-) 
COBALT BASE ALLOYS/FABRICATION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
COBALT BASE ALLOYS/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 
COBALT BASE ALLOYS/MECHANICAL PROPERTIES 
Task 3: gas turbine technology of the coal-fired combined cycle 
development program, 4:29899 (CONF-781018-) 
COBALT BASE ALLOYS/MICROSTRUCTURE 
Microstructural effects in abrasive wear, 4:30852 (CONF-781018-) 
COBALT BASE ALLOYS/PERFORMANCE TESTING 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
COBALT BASE ALLOYS/WEAR RESISTANCE 
Microstructural effects in abrasive wear, 4:30852 (CONF-781018-) 
COBALT COMPLEXES/CHEMICAL REACTION YIELD 
Kinetics and mechanism of oxidation of cobalt (II) macrocycles by 
iodine, bromine, and hydrogen peroxide, 4:30991 
COBALT COMPLEXES/OXIDATION 
Electron transfer reactions of macrocyclic compounds of cobalt. 
Part I. The halogen and hydrogen peroxide oxidations of 
macrocyclic compounds of cobalt (II). Part I]. The 
chromium(I]) reduction of substituted methylcobaloximes and 
diamminecobaloxime, 4:31003 
Kinetics and mechanism of oxidation of cobalt (II) macrocycles by 
iodine, bromine, and hydrogen peroxide, 4:30991 
COBALT COMPLEXES/REDUCTION 
Electron transfer reactions of macrocyclic compounds of cobalt. 
Part I. The halogen and hydrogen peroxide oxidations of 
macrocyclic compounds of cobalt (II). Part Il. The 
chromium(II) reduction of substituted methylcobaloximes and 
diamminecobaloxime, 4:31003 
COCKCROFT-WALTON ACCELERATORS/PERFORMANCE 
Intense neutron source target test facility: a 200 mA dc, deuterium 
ion accelerator, 4:31295 (SAND-78-2122C) 
CO-GENERATION/BIBLIOGRAPHIES 
Cogeneration: a bibliography (References with abstracts), 4:29937 
CO-GENERATION/BOTTOMING CYCLES 
Bottoming cycle split system cogneration, 4:29893 (CONF- 
790107-6) 
CO-GENERATION/ECONOMICS 
Comparative evaluation of recent reports on the energy 
conservation potential from cogeneration, 4:30417 (ORNL/TM- 
6602) 
CO-GENERATION/ENERGY CONSERVATION 
Cogeneration, 4:30420 
Comparative evaluation of recent reports on the energy 
conservation potential from cogeneration, 4:30417 (ORNL/TM- 
6602) 
CO-GENERATION/FEASIBILITY STUDIES 
Comparative evaluation of recent reports on the energy 
conservation potential from cogeneration, 4:30417 (ORNL/TM- 
6602) 
CO-GENERATION/OPTIMIZATION 
Optimization of electric and thermal cogeneration in an integrated 
community energy system (Burlington-Boston), 4:30414 
(CONF-790107-8) 
COKE 
Role of sorption in processes of the sintering of carbonaceous 
materials, 4:28957 
COKE/COMBUSTION 
Coke, gas, and oil: an economic solution to the founder's needs, 
4:28997 
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COKE/COMPACTING 

Enriched fuel making and sewage treating process (Patent; 
devolatilization of coke-sewage slurry, followed by compacting 
and hydrogenation), 4:29556 

COKE/DEVOLATILIZATION 

Enriched fuel making and sewage treating process (Patent; 
devolatilization of coke-sewage slurry, followed by compacting 
and hydrogenation), 4:29556 

COKE/HYDROGENATION 

Enriched fuel making and sewage treating process (Patent; 
devolatilization of coke-sewage slurry, followed by compacting 
and hydrogenation), 4:29556 

COKE/MICROSTRUCTURE 

Theory of coking, 4:28662 

COKE/PRODUCTION 

Coke production (Patent), 4:28658 

Coking coals and the efficiency of their use (Book in Russian), 
4:28667 

Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 

Method and equipment for the continuous coking of coal (Patent), 
4:28661 

Process for the production of petroleum coke (Patent), 4:29141 

Results of an investigation of processes of obtaining shaped blast- 
furnace fuel by a method developed in the USSR, 4:28663 

Ways of improving the method of producing shaped coke, 4:28665 

COKE/QUANTITATIVE CHEMICAL ANALYSIS 
Analyses of coal and coke and their ashes, 4:28860 
COKE/SAMPLE PREPARATION 

Analyses of coal and coke and their ashes, 4:28860 
COKE OVENS/CAPACITY 

Foundry coke: the future, 4:28659 
COKE OVENS/CONTROL 

Heat engineering and hydraulics of coke ovens (Book in Russian), 
4:28666 

COKE OVENS/OPERATION 

Heat engineering and hydraulics of coke ovens (Book in Russian), 
4:28666 

Method and equipment for the continuous coking of coal (Patent), 
4:28661 

COKE OVENS/OPTIMIZATION 

Results of an investigation of processes of obtaining shaped blast- 

furnace fuel by a method developed in the USSR, 4:28663 
COKE OVENS/REFRACTORIES 
High efficiency coke oven regenerator checker brick (Patent), 
4:28656 
COKE-OVEN GAS 
See COAL GAS 
COLLECTIVE ACCELERATORS/BEAM TRANSPORT 

Power balance limit in collective ion acceleration, 4:31300 
(SAND-78-0605C) 

COLLECTIVE ACCELERATORS/WAVEGUIDES 

Comparison of Austin Research Associates and Los Alamos 
Scientific Laboratory loop-drive boundary conditions. Informal 
report, 4:31299 (LA-7599-MS) 

COLLECTIVE MODEL/HYDRODYNAMIC MODEL 
Quantum hydrodynamic description of collective nuclear states, 
4:31794 
COLLIDING BEAMS/ELECTRON COOLING 
Magnetization effects in electron cooling, 4:31302 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA/KINETIC EQUATIONS 
Kinetic coefficients of a hydrogen plasma, 4:31877 
COLLISIONLESS PLASMA/PLASMA INSTABILITY 
Disruptive instability of a current sheet in a collisionless plasma, 
4:31885 
COLON 
See LARGE INTESTINE 
COLOR MODEL/INFRARED DIVERGENCES 

Asymptotic infrared quark form factors in quantum 

chromodynamics, 4:31731 
COLORADO/GEOCHEMICAL SURVEYS 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Durango NTMS quadrangle, Colorado, 4:29323 (GJBX- 
10(79)) 

COLORADO/MAGNETIC SURVEYS 

Aerial gamma ray and magnetic survey: Rock Springs, Rawlins, 
and Cheyenne quadrangles, Wyoming and the Greeley 
quadrangle, Colorado. Final report, 4:29324 (GJBX- 
11(79)(Vol.1)) 

Aerial gamma ray and magnetic survey: Rockies/Laramie Range 
Project, Greeley Quadrangle, Colorado. Final report (NURE 
program), 4:29330 (GJBX-17(79)(Vol.2)(Greeley)) 

COLORADO/OIL SHALE DEPOSITS 

Key to unlocking a new resource, 4:29290 


COMBUSTION/SHOCK WAVES 


Office of naval petroleum and oil shale reserve. Annual report of 

operations, October 1, 1978, 4:29062 (DOE/RA-0011) 
COLORADO/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic survey: Rock Springs, Rawlins, 
and Cheyenne quadrangles, Wyoming and the Greeley 
quadrangle, Colorado. Final report, 4:29324 (GJBX- 
11(79)(Vol.1)) 

Aerial gamma ray and magnetic survey: Rockies/Laramie Range 
Project, Greeley Quadrangle, Colorado. Final report (NURE 
program), 4:29330 (GJBX-17(79)(Vol.2)(Greeley)) 

COLORADO/RESOURCE POTENTIAL 

Modes of uranium occurrences in Colorado Front Range, 4:29326 

(GJBX-15(79)) 
COLORADO/URANIUM DEPOSITS 

Modes of uranium occurrences in Colorado Front Range, 4:29326 
(GJBX-15(79)) 

COLORADO RIVER BASIN/ENERGY SOURCE 

DEVELOPMENT 

Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 

COLORADO RIVER BASIN/POWER PLANTS 

Water supply/demand alternatives for electric generation in the 

Colorado Basin, 4:29884 (LA-7662-MS) 
COLORADO RIVER BASIN/WATER QUALITY 

Energy development vs water quality in the Upper Colorado and 

Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
COLORADO RIVER BASIN/WATER RESOURCES 
Water supply/demand alternatives for electric generation in the 
Colorado Basin, 4:29884 (LA-7662-MS) 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS/DESIGN 
Solar energy collector (Patent), 4:29611 
COMBINED COLLECTORS/PERFORMANCE 
Photovoltaic/thermal collectors and heat pumps, 4:29656 (COO- 
4577-2) 
COMBINED-CYCLE POWER PLANTS 
Project POGO:a coal refinery, 4:28816 
COMBINED-CYCLE POWER PLANTS/COST 

Gas-steam turbine combined cycle power plants, 4:29892 (ANL/ 
CES/TE-78-4) 

COMBINED-CYCLE POWER PLANTS/DESIGN 

Coal fired combined power station unit with fluidized-bed 
combustion, 4:29876 

Steam power plant operating according to the binary-fluid method 
(Patent), 4:29894 

COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Gas-steam turbine combined cycle power plants, 4:29892 (ANL/ 
CES/TE-78-4) 

COMBINED-CYCLE POWER PLANTS/EVALUATION 

Economic study of the ToscoDyne gasification combined cycle 
system for electric power generation. Final report, October 
1978, 4:28730 (EPRI-AF-930) 

COMBINED-CYCLE POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Coal fired combined power station unit with fluidized-bed 
combustion, 4:29876 

COMBINED-CYCLE POWER PLANTS/GAS TURBINES 

Ceramic Technology Readiness (CRT) Program. Executive 
summary of interim report on HiCAT conceptual design study, 
4:29910 (FE-2664-T1) 

Combined cycle research program. Quarterly technical progress 
report (No. 6), October 1-December 31, 1977, 4:29911 (MIT- 
229518-6) 

High temperature turbine technology, 4:29901 (CONF-781018-) 

COMBINED-CYCLE POWER PLANTS/PERFORMANCE 

Gas-steam turbine combined cycle power plants, 4:29892 (ANL/ 
CES/TE-78-4) 

COMBINED-CYCLE POWER PLANTS/REFRACTORIES 

Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 

COMBINED-CYCLE POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
Survey on new power plant technologies, 4:29883 
COMBINED-CYCLE POWER PLANTS/THERMAL 

EFFICIENCY 

Survey on new power plant technologies, 4:29883 
COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 
REVERSE COMBUSTION 

COMBUSTION/POLLUTION CONTROL EQUIPMENT 

Directions for catalytic afterburning, 4:31287 
COMBUSTION/SHOCK WAVES 

Thermal and heat exchange in a turbulent boundary layer with 
combustion behind the shock wave sliding along the film 
surface of a liquid fuel, 4:31049 





COMBUSTION CHAMBERS 


COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/AERODYNAMICS 
Aerodynamic characteristics of fire chambers with different 
layouts of swirl burners, 4:31251 
COMBUSTION CHAMBERS/DESIGN 
Evaluating full resistance and distribution of air when designing 
highly forced combustion chambers of gas turbine plants, 
4:29916 
COMBUSTION CHAMBERS/PERFORMANCE TESTING 
Evaluating full resistance and distribution of air when designing 
highly forced combustion chambers of gas turbine plants, 
4:29916 
COMBUSTION PRODUCTS/BIOLOGICAL EFFECTS 
Toxicological evaluations of coal conversion technologies, 4:28867 
(ANL-78-90) 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
Fireside corrosion Task I: evaluation of gas turbine materials in 
the combustion products of coal-derived fuels, 4:28993 (CONF- 
781018-) 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
IGNITION SYSTEMS 
COMBUSTORS/DESIGN 
Double walled impingement cooled combustor (Patent), 4:31244 
Technical support for open-cycle MHD program, 4:30552 (ANL/ 
MHD-78-8) 
COMMERCIAL BUILDINGS 
See also RESTAURANTS 
COMMERCIAL BUILDINGS/RADIOACTIVITY 
Progress report on the Grand Junction uranium mill tailings 
remedial action program (Program to reduce humane exposure 
from buildings involving the use of mill tailings in their 
construction), 4:31497 (DOE/EV-0033) 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 
Hotel building with solar heating, 4:29674 
National bank of Austria erects solar hotel at Weissenbach. ‘Post’ 
hotel at Weissenbach Attersee equipped with 188 qm collectors, 
4:29670 
COMMERCIAL BUILDINGS/SOLAR WATER HEATING 
Hotel building with solar heating, 4:29674 
National bank of Austria erects solar hotel at Weissenbach. ‘Post’ 
hotel at Weissenbach Attersee equipped with 188 qm collectors, 
4:29670 
COMMERCIAL BUILDINGS/SOLAR-ASSISTED HEAT 
PUMPS 
Hotel building with solar heating, 4:29674 
COMMERCIAL BUILDINGS/SPACE HEATING 
Heat pump with gas motor for heat production and refrigeration 
in store (In German), 4:30639 (AEC-CONF-78-268-001) 
COMMERCIAL SECTOR/ENERGY CONSERVATION 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 6. End-use energy conservation data base 
and scenarios, 4:30518 (LBL-7896(Pt.6)) 
Illinois energy conservation feasibility report, 4:30427 (NP-23542) 
COMMERCIAL SECTOR/ENERGY CONSUMPTION 
Analysis of demand development in business, trade and industry, 
4:30459 
Heat supply in the Federal Republic of Germany, 4:30389 
COMMERCIAL SECTOR/ENERGY DEMAND 
Estimations of commercial energy requirements in various sectors 
- results gained from analyses and projections, 4:30390 
COMMERCIAL SECTOR/LIGHTING SYSTEMS 
Standby Conservation Plan No. 3: Emergency advertising lighting 
restrictions. Economic analysis, 4:30425 (DOE/ERA-0050) 
COMMON MARKET/ENERGY CONSUMPTION 
Recent energy consumption trends in European economic 
community countries, 4:30517 (DOE/EIA-0103/16) 
COMMUNITIES/ENERGY CONSERVATION 
Heat pump centered integrated community energy systems, 
4:30707 (CONF-790107-7) 
COMMUNITIES/ENERGY CONSUMPTION 
Proceedings of the workshop on community energy conservation: 
United States and Sweden, 4:30702 (CONF-780466-) 
COMMUNITIES/GARDENING 
Organizing community gardens: bibliography, 4:31472 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE/AQUIFERS 
Analysis of underground porous reservoirs for compressed air 
energy storage, 4:30252 (CONF-780599-P1) 
Environmental concerns for compressed air energy storage in 
porous media systems, 4:30261 (CONF-780599-P2) 
Evaluation of cap rock for underground compressed air energy 
storage, 4:30251 (CONF-780599-P1) 
Fabric analysis of ventilated rocks, 4:30273 (CONF-780599-P1) 
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Numerical analysis of temperature and flow effects in a dry, one- 
dimensional aquifer used for compressed air energy storage, 
4:30270 (PNL-2546) 

Stability criteria for compressed air energy storage in a porous 
rock reservoir, 4:30250 (CONF-780599-P1) 

COMPRESSED AIR ENERGY STORAGE/ENVIRONMENTAL 

EFFECTS 


Environmental concerns for compressed air energy storage in 

porous media systems, 4:30261 (CONF-780599-P2) 
COMPRESSED AIR ENERGY STORAGE/MEETINGS 

1978 compressed air energy storage symposium proceedings, 
4:30242 (CONF-780599-P1) 

1978 compressed air energy storage symposium proceedings, 
4:30256 (CONF-780599-P2) 

COMPRESSED AIR ENERGY STORAGE/PERFORMANCE 

Analysis of hybrid CAES systems using thermal storage, 4:30263 
(CONF-780599-P2) 

COMPRESSED AIR ENERGY STORAGE/ROCK CAVERNS 

Champagne effect in hydraulically compensated compressed air 
energy storage systems, 4:30260 (CONF-780599-P2) 

Parametric cyclic thermal and pressure analysis of underground 
openings in crystalline rock, 4:30259 (CONF-780599-P2) 

Scandinavian and American experience with cost and scheduling 
of large caverns in hard rock, 4:30257 (CONF-780599-P2) 

Water compensated CAES cavern design, 4:30258 (CONF- 
780599-P2) 

COMPRESSED AIR ENERGY STORAGE/SALT CAVERNS 

Long-term stability criteria for compressed air energy storage 
caverns in salt domes, 4:30253 (CONF-780599-P1) 

Rock mechanics problems in the design of solution cavities and 
use of abandoned salt mines for storage of compressed air 
energy, 4:30254 (CONF-780599-P1) 

Salt dome selection for compressed air storage, 4:30245 (CONF- 
780599-P 1) 

COMPRESSED AIR ENERGY STORAGE/TECHNOLOGY 

ASSESSMENT 

Advanced compressed air storage: an appraisal (In conjunction 
with thermal energy storage), 4:30262 (CONF-780599-P2) 

Analysis of hybrid CAES systems using thermal storage, 4:30263 
(CONF-780599-P2) 

COMPRESSED AIR ENERGY STORAGE/UNDERGROUND 

STORAGE 

Storage of compressed air in porous, permeable rocks, 4:30272 

<a AIR ENERGY STORAGE EQUIPMENT/ 

DESIGN 

Combined solar thermal and compressed air storage, 4:30264 
(CONF-780599-P2) 

Packed beds for thermal energy storage in an underground 
compressed air energy storage system, 4:30265 (CONF-780599- 


P2) 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/ 
ECONOMICS 
Combined solar thermal and compressed air storage, 4:30264 
(CONF-780599-P2) 
Packed beds for thermal energy storage in an underground 
compressed air energy storage system, 4:30265 (CONF-780599- 


P2) 
COMPRESSED AIR STORAGE POWER PLANTS/AQUIFERS 

Feasibility of CAES in California, 4:30249 (CONF-780599-P1) 

COMPRESSED AIR STORAGE POWER PLANTS/ 

CONSTRUCTION 

Huntorf 290 MW air storage system energy transfer (ASSET) 
plant design, construction and commissioning, 4:30243 (CONF- 
780599-P 1) 

Huntorf 290-MW CAES power plant: design, construction, and 
commissioning of underground facilities, 4:30244 (CONF- 
780599-P 1) 

COMPRESSED AIR STORAGE POWER PLANTS/DESIGN 

Coal gas-fired compressed air energy storage, 4:30267 (CONF- 
780599-P2) 

Huntorf 290 MW air storage system energy transfer (ASSET) 
plant design, construction and commissioning, 4:30243 (CONF- 
780599-P 1) 

Huntorf 290-MW CAES power plant: design, construction, and 
commissioning of underground facilities, 4:30244 (CONF- 
780599-P 1) 

COMPRESSED AIR STORAGE POWER PLANTS/ 

ECONOMICS 

CAES: a utility point of view, 4:30247 (CONF-780599-P 1) 

COMPRESSED AIR STORAGE POWER PLANTS/ 

EFFICIENCY 

Compressed air energy storage efficiency, 4:30269 (CONF- 
780599-P2) 

COMPRESSED AIR STORAGE POWER PLANTS/ 

EVALUATION 

Preliminary evaluation of coal-fired fluid bed compressed air 
energy storage power plants, 4:30266 (CONF-780599-P2) 
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COMPRESSED AIR STORAGE POWER PLANTS/ 
OPERATION 
Assessment of compressed air energy storage (CAES) for the 
Kansas Utility System, 4:30248 (CONF-780599-P1) 
CAES: a utility point of view, 4:30247 (CONF-780599-P 1) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
PERFORMANCE 
Coal gas-fired compressed air energy storage, 4:30267 (CONF- 
780599-P2) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
PLANNING 
Assessment of compressed air energy storage (CAES) for the 
Kansas Utility System, 4:30248 (CONF-780599-P 1) 
COMPRESSED AIR STORAGE POWER PLANTS/ROCK 
CAVERNS 
Feasibility of CAES in California, 4:30249 (CONF-780599-P1) 
PEPCO/DOE/EPRI hard rock caverns CAES Project status 
report, 4:30246 (CONF-780599-P 1) 
COMPRESSED AIR STORAGE POWER PLANTS/SITE 
SELECTION 
PEPCO/DOE/EPRI hard rock caverns CAES Project status 
report, 4:30246 (CONF-780599-P1) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
TECHNOLOGY ASSESSMENT 
Assessment of compressed air energy storage (CAES) for the 
Kansas Utility System, 4:30248 (CONF-780599-P 1) 
Review of alternative CAES concepts for the future, 4:30268 
(CONF-780599-P2) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
THERMODYNAMIC CYCLES 
Turbo machinery systems for compressed air energy storage, 
4:30255 (CONF-780599-P 1) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
TURBOMACHINERY 
Turbo machinery systems for compressed air energy storage, 
4:30255 (CONF-780599-P 1) 
COMPRESSOR BLADES/DESIGN 
Influences of manufacturing tolerances and surface roughness on 
the aerodynamic behaviour of compressor blades, 4:31081 
COMPRESSOR BLADES/MANUFACTURING 
Influences of manufacturing tolerances and surface roughness on 
the aerodynamic behaviour of compressor blades, 4:31081 
COMPRESSOR BLADES/PERFORMANCE TESTING 
Influences of manufacturing tolerances and surface roughness on 
the aerodynamic behaviour of compressor blades, 4:31081 
COMPRESSORS 
See also GAS COMPRESSORS 
TURBOMACHINERY 
COMPRESSORS/ALIGNMENT 
Optical alignment as applied to rotating and reciprocating 
machinery, 4:31133 
COMPRESSORS/DESIGN 
High speed centrifugal pumps and compressors, 4:31130 
Influence of the requirements of heat pumps on the design of open 
type reciprocating compressors (In German), 4:30592 (AED- 
CONF-77-263-011) 
Overall performance of multistage axial flow compressors with 
radial and stage, 4:31082 ° 
COMPRESSORS/ENERGY LOSSES 
Influence of the requirements of heat pumps on the design of open 
type reciprocating compressors (In German), 4:30592 (AED- 
CONF-77-263-011) 
COMPRESSORS/GAS TURBINES 
Offshore turbine package specification, 4:31134 
COMPRESSORS/MEETINGS 
Pumps and compressors for offshore oil and gas, 4:29125 
COMPRESSORS/PERFORMANCE 
Overall performance of multistage axial flow compressors with 
radial and stage, 4:31082 
COMPRESSORS/SPEED REGULATORS 
Speed control of pumps and compressors by variable filling fluid 
couplings, 4:31129 
COMPTON DIODE DETECTORS/DESIGN 
Compton effect thermally activated depolarization dosimeter 
(Patent), 4:31329 
COMPUTER CALCULATIONS/MEETINGS 
APCOM 77: 15. international symposium on the application of 
computers and operations research in the mineral industries, 
4:28944 
COMPUTER CODES 
Computerized techniques for digital filtering and spectral 
decomposition with applications to nuclear magnetic resonance 
(Five peak spectrum fitting), 4:30941 (IS-4620) 
System 2000 data base for MAGEN data and its associated 
Fortran programs, 4:30351 (BNL-25680) 


111S COMPUTER CODES/! CODES 


COMPUTER CODES/A CODES 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 

Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 

COMPUTER CODES/B CODES 

Analysis of a nuclear backscattering and reaction data by the 
method of convolution integrals (BASS, in FORTRAN for 
IBM 360), 4:30963 (ORNL/TM-6697) 

COMPUTER CODES/C CODES 

Analysis of steam chugging phenomena. Volume 2: user’s manual 
for the CHUG1 computer program (BWR), 4:30194 (EPRI-NP- 
962(Vol.2)) 

Analysis of shading and blocking by heliostats in radial-stagger 
configurations; modifications to program CONCEN, 4:29641 
(SAN-1101/PA2-12) 

CSQII: an Eulerian finite difference program for two-dimensional 
material response. Part 1. Material sections (In FORTRAN for 
CDC6600, CDC7600, CRAY-1), 4:31640 (SAND-77-1339) 

CSTRES. A computer program for evaluating the thermally 
induced interaction between helical tube bundles and their 
support plates. User’s manual (HTGR), 4:30037 (GA-A-15162) 

Design and testing for a system to monitor temperature in 
underground electric power transmission cables (CMARS), 
4:29971 (HCP/T-2079) 

Embrittlement of zircaloy cladding due to oxygen uptake 
(CBRTTL) (BWR; PWR), 4:30190 (CDAP-TR-052) 

COMPUTER CODES/D CODES 

Analysis and computerized fitting of the lineshape of the NMR 
powder pattern (General powder pattern fitting, powder pattern 
fitting (two tensors), and draw a powder pattern (shift tensor), 
in FORTRAN IV), 4:31808 (IS-4516(Rev.)) 

Development of a mid-head radiation dose response function 
(Phantom determinations of neutron and y absorbed doses in 
mid-brain for military applications), 4:31807 (ORNL/TM-6634) 

Dose-rate conversion factors for external exposure to photon and 
electron radiation from radionuclides occurring in routine 
releases from nuclear fuel cycle facilities (Conversion factors 
are given for dose rates to 21 organs from 240 different 
radionuclides for 3 different modes of exposure), 4:31498 
(NUREG/CR-0494) 

Three-dimensional hexagonal-z difference scheme for discrete- 
ordinates codes, 4:30128 (LA-UR-79-49) 

COMPUTER CODES/E CODES 

Collection of software for ordinary differential equations (Status 
of GEAR and EPISODE packages), 4:31989 (UCRL-82091) 

ECHO: a simple procedure to ECHO input data from any existing 
FORTRAN code (In FORTRAN for IBM 360), 4:31975 (K/ 
CSD/TM-27) 

Electric/Hybrid Vehicle Simulation Program (ELVEC) User's 
Manual, 4:30753 (HCP/M-4209) 

COMPUTER CODES/ERRORS 

ECHO: a simple procedure to ECHO input data from any existing 
FORTRAN code (In FORTRAN for IBM 360), 4:31975 (K/ 
CSD/TM-27) 

COMPUTER CODES/F CODES 

Constrained least squares curve fitting to discrete data using B- 

splines: a user's guide (FC for CDC 6600), 4:31978 (SAND-78- 
1291) 

Fuel thermal conductivity (FTHCON). Status report (PWR; 

BWR), 4:29999 (CDAP-TR-049) 
COMPUTER CODES/G CODES 

Analysis and computerized fitting of the lineshape of the NMR 
powder pattern (General powder pattern fitting, powder pattern 
fitting (two tensors), and draw a powder pattern (shift tensor), 
in FORTRAN IV), 4:31808 (IS-4516(Rev.)) 

Collection of software for ordinary differential equations (Status 
of GEAR and EPISODE packages), 4:31989 (UCRL-82091) 

LASL/EG and G General Purpose IEEE-488 Bus Device Driver 
(GPDRV), 4:31974 (EGG-1183-1733) 

COMPUTER CODES/I CODES 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

Multiple precision integer operation package for CDC 6600 and 
7600, 4:31983 (SAND-79-0069) 





COMPUTER CODES/L CODES 


COMPUTER CODES/L CODES 

Coordinate transformations used in data reduction at Tonopah test 
range (LLH, ROTAT1, ROTAT2, XYZ, in FORTRAN), 
4:31981 (SAND-78-2233) 

COMPUTER CODES/M CODES 

MACK.-IV, a new version of MACK: a program to calculate 
nuclear response functions from data in ENDF/B format, 
4:31950 (ANL/FPP-77-5) 

Multiple precision integer operation package for CDC 6600 and 
7600, 4:31983 (SAND-79-0069) 

COMPUTER CODES/N CODES 

NESTBDF: nonequilibrium streamtube flow calculations with 
backward differentiation formula integration algorithm (On 
LRLTRAN for CDC > 600), 4:31641 (UCRL-52564) 

NUFACTS-Nuclear Fuel Cycle Activity Simulator: reference 
manual. Final report, 4:30113 (TID-29052) 

COMPUTER CODES/O CODES 

Updated decay and photon libraries for the ORIGEN code, 

4:31763 (ORNL/TM-6055) 
COMPUTER CODES/P CODES 

Analysis and computerized fitting of the lineshape of the NUR 
powder pattern (General powder pattern fitting, powder pattern 
fitting (two tensors), and draw a powder pattern (shift tensor), 
in FORTRAN IV), 4:31808 (1S-4516(Rev.)) 

PSEPLOT: a controller for plotting data from the Mark I Boiling 
Water Reactor Pressure Suppression Experiment, 4:30234 
(UCRL-52501) 

COMPUTER CODES/R CODES 

Coordinate transformations used in data reduction at Tonopah test 
range (LLH, ROTAT1, ROTAT2, XYZ, in FORTRAN), 
4:31981 (SAND-78-2233) 

COMPUTER CODES/S CODES 

Analysis of steam chugging phenomena. Volume 3: SAMPAC 
hydrodynamic pool response code (BWR), 4:30195 (EPRI-NP- 
962(Vol.3)) 

Manual for the Solar Total Energy System Evaluation Program, 
4:29643 (SAND-78-7045) 

Modified version of SAMPO for TSO graphics analysis of nuclear 
spectroscopic data (In Fortran for IBM 3033), 4:31331 (ORO- 
4935-26) 

SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 

SPKSAM: a collection of SPEAKEASY linkules for TSO 
graphics analysis of nuclear spectroscopic data (For IBM 3033), 
4:31330 (ORO-4935-25) 

COMPUTER CODES/T CODES 

Development of a quasi three-dimensional groundwater model for 
a portion of the Nevada Test Site (THESIS, in FORTRAN for 
CDC 6400), 4:31523 (NVO-1253-14) 

TACO: a finite element heat transfer code, 4:31195 (UCID-17980) 

TRAP-MELT users manual (BWR; PWR), 4:30223 (NUREG/ 
CR-0632) 

COMPUTER CODES/X CODES 

Coordinate transformations used in data reduction at Tonopah test 
range (LLH, ROTAT1, ROTAT2, XYZ, in FORTRAN), 
4:31981 (SAND-78-2233) 

COMPUTER GRAPHICS/PROGRAMMING 

Design considerations and philosophy of a device-independent 

publications/graphics system, 4:31991 (BNL-NCS-25551) 
COMPUTER LANGUAGES 

See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS/COMMUNICATIONS 

Computer network data communication controller for the 

Plutonium Protection System (PPS), 4:29480 (SAND-78-0612) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTERS 
See also CDC COMPUTERS 
PDP COMPUTERS 

Introduction to computers CIC report K 1-002, 4:31987 (UCID- 

15664) 


Support facilities, 4:31424 (ANL-78-90) 
COMPUTERS/DESIGN 
Structure of the PUMA computer system: overview and the 
central processor, 4:31973 (COO-3077-157) 
COMPUTERS/M CODES 
MATLIB: a computer library of material properties user's manual, 
4:30783 (WARD-SD-3045-15) 
CONCENTRATING COLLECTORS 
See also PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/DESIGN 
Radiation focussing method (Patent), 4:29728 
Solar cells (Patent), 4:29735 
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Solar energy collecting and concentrating apparatus (Patent), 
4:29712 
CONCENTRATING COLLECTORS/FRESNEL LENS 
Radiation focussing method (Patent), 4:29728 
CONCRETE-PLASTIC COMPOSITES/MATERIALS TESTING 
Organosiloxane polymer concrete for geothermal environments, 
4:29825 (BNL-25657) 
CONCRETES 
High-temperature materials for MHD installations (Book), 4:30562 
CONCRETES/COMPRESSION STRENGTH 

Strength properties of concrete at elevated temperatures, 4:30925 

(CONF-790408-3) 
CONCRETES/DECOMPOSITION 

Influence of gas generation on high-temperature melt/concrete 
interactions, 4:30228 (SAND-78-0939C) 

Light Water Reactor Safety Research Program. Volume 8. 
Quarterly report, April-June 1978 (Corium-concrete 
interactions; vapor explosions), 4:30216 (NUREG/CR-0422) 

CONCRETES/ELASTICITY 

Strength properties of concrete at elevated temperatures, 4:30925 

(CONF-790408-3) 
CONCRETES/SEISMIC EFFECTS 

Rocking and overturning response of rigid bodies to earthquake 
motions: a report of an analytical and experimental study on the 
rocking and overturning response of rigid blocks to 
simultaneous horizontal and vertical accelerations, 4:31312 
(LBL-7539) 

CONDENSATES/MINERALIZATION 
Estimation of aqueous condensate mineralization, 4:29245 
CONDENSED AROMATICS 
See also ANTHRACENE 
PHENANTHRENE 
CONDENSED AROMATICS/ELECTRONIC STRUCTURE 

Ab initio quantum mechanical characterization of the 78, 8a, 9a- 
trihydroxy-7, 8, 9-trihydrobenzo[a]pyrene carbonium ion, 
4:31009 (CONF-78 1039-2) 

CONFIGURATION INTERACTION/TEMPERATURE 

DEPENDENCE 

Structural and energetic considerations of wave propagation in 
DNA, 4:31443 (UR-3490-1472) 

CONNECTICUT/SOLAR ENERGY 

Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 

CONSUMER PRODUCTS/ENERGY CONSERVATION 

Energy Policy and Conservation Act (Public Law 94-163) as 
amended by the National Energy Conservation Policy Act 
(Public Law 95-619). Title 10. Energy. Chapter II. Department 
of Energy. Subchapter D. Energy conservation. Part 430. 
Energy conservation program for Consumer Products, 4:30423 
(DOE/CS-0056) 

CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
TANKS 
CONTAINERS/STANDARDIZATION 

Alternative to stop the proliferation of low-level TRU waste 

containers, 4:29450 (MLM-2591(OP)) 
CONTAINMENT 
(Means and methods for preventing the escape of fission products to 
the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 
Containment for nuclear power and heat plants, 4:30202 (INIS-mf- 


4055) 
CONTAINMENT BUILDINGS/PRESSURE GRADIENTS 
Effect of air content and mass inflow on the pressure rise in a 
containment during blowdown, 4:30207 (INIS-mf-4200) 
CONTAINMENT SPRAY SYSTEMS/PERFORMANCE 
Size distribution of drops from containment spray nozzles (PWR), 
4:30027 (NUREG/CR-0608) 
CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 
CONTAINMENT SYSTEMS/HYDRODYNAMICS 
Analysis of steam chugging phenomena. Volume 3: SAMPAC 
hydrodynamic pool response code (BWR), 4:30195 (EPRI-NP- 
962(Vol.3)) 
CONTAINMENT SYSTEMS/PRESSURE GRADIENTS 
Analysis of steam chugging phenomena. Volume |: a fundamental 
thermalhydraulic model to predict steam chugging phenomena 
(BWR), 4:30193 (EPRI-NP-962(Vol.1)) 
Analysis of steam chugging phenomena. Volume 2: user’s manual 
for the CHUG1 computer program (BWR), 4:30194 (EPRI-NP- 
962(Vol.2)) 
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Analysis of steam chugging phenomena. Volume 3: SAMPAC 
hydrodynamic pool response code (BWR), 4:30195 (EPRI-NP- 
962(Vol.3)) 

CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL SHELF/LEGAL ASPECTS 
A legal-institutional framework for the continental shelf, 4:30478 
CONTINENTAL SHELF/RESOURCE ASSESSMENT 
Assessment of the offshore commercial sand and gravel potential 
on the central California continental shelf, 4:31578 (LBL-6877) 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also REACTOR CONTROL SYSTEMS 
Wind energy: heat generation. Paper H2, 4:29871 
CONTROL SYSTEMS/AUTOMATION 

Design and operation of automated control systems for petroleum 

refining and petrochemical plants (Book in Russin), 4:29149 
CONTROL SYSTEMS/DESIGN 

Design and operation of automated control systems for petroleum 
refining and petrochemical plants (Book in Russin), 4:29149 

Mead photovoltaic system controller, 4:29592 (COO-4094-27) 

CONTROL SYSTEMS/OPERATION 

Design and operation of automated control systems for petroleum 
refining and petrochemical plants (Book in Russin), 4:29149 

Mead photovoltaic system controller, 4:29592 (COO-4094-27) 

CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 
CONTROLLED TERMINOLOGY 

See STANDARDIZED TERMINOLOGY 
CONVEYORS/DESIGN 

Low headroom transfer chute for underground belt conveyors: 
analysis of coal flow through ninety degree transfer point and 
preliminary design. Final technical report, July 1976-April 1977, 
4:28883 (FE-2415-1) 

Overburden conveyor system at the Yallourn open-cast mine of 


the State Electricity Commission of Victoria (SECV), Australia, 


4:28905 
CONVEYORS/SIMULATION 
Simulation of conveyor belt networks in coal mines (Including 
strategic bunker storage), 4:28946 
COOLANTS 
(See also specific coolant materials.) 
COOLANTS/DECONTAMINATION 
Apparatus for decontaminating a radioactively contaminated 
coolant (Patent), 4:31043 
Method of purifying ion exchanger resins spent in the operation of 
a nuclear reactor (Patent), 4:31044 
COOLANTS/STANDARDS 
Methods for the analysis of sodium and cover gas, 4:30084 (RDT- 
F-3-40T) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
Seé also REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/EVALUATION 
Cooling systems addendum: capital and total generating cost 
studies, 4:30498 (NUREG-0247) 
COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/CONSTRUCTION 
Cooling tower, especially for thermal power plants (Patent), 
4:29890 
COOLING TOWERS/COST 
Comparison of cooling —— for dry cooling towers, 4:29889 
COOLING TOWERS/DESI 
Cooling tower, especially s —_ power plants (Patent), 
4:29890 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 
Fog formation at evaporation cooling, 4:29941 
COOLING TOWERS/FOG 
Fog formation at evaporation cooling, 4:29941 
COOLING TOWERS/PERFORMANCE 
Comparison of cooling systems for dry cooling towers, 4:29889 
heat rejection system (Patent), 4:29891 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COORDINATES/ORTHOGONAL TRANSFORMATIONS 
Coordinate transformations used in data reduction at Tonopah test 
range, 4:31981 (SAND-78-2233) 
COPPER/ACTIVATION ANALYSIS 
Analysis of coins by neutron activation using californium-252: 
application to numismatic studies, 4:30950 (CONF-760436-P2) 
Analysis of geological material and especially ores by means of a 
252Cf source, 4:30956 (CONF-760436-P2) 


CORIUM 


Analysis of impurities in steel by activation with a *5*Cf source, 
4:30959 (CONF-760436-P2) 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:30965 

COPPER/ARGON 40 REACTIONS 

Light fragment production and associated multiplicities from 
collisions of 1.85 GeV/nucleon “Ar (Differential cross sections, 
reaction mechanisms), 4:31752 (LBL-7766) 

COPPER/CHEMICAL REACTIONS 

Chemical models for metals in coastal environments (Equilibrium 

models for metals in marine sewage outfalls), 4:31417 
COPPER/DEFORMATION 

Experimental and computer-simulation study of high-velocity 
impact deformation in preheated materials, 4:30823 (UCRL- 
52621) 

COPPER/EMISSION SPECTROSCOPY 

Analysis of natural waters with an automated inductively-coupled 

plasma spectrometer system, 4:30970 (UCRL-81043) 
COPPER/HEAVY ION REACTIONS 

Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 

COPPER/METABOLISM 
Metabolic model and dosimetric data for copper, 4:31503 
COPPER/NEUTRON REACTIONS 
Differential neutron cross section for free interstitial production in 
copper, 4:31955 (LA-UR-79-23) 
COPPER/PHOTONUCLEAR REACTIONS 
Isomeric ratios of yields in photonuclear reactions, 4:31759 
COPPER/PHYSICAL RADIATION EFFECTS 

Frequency factors for the annealing of the electrical resistance 

changes in deuteron-bombarded copper, 4:30872 
COPPER/RADIATION ABSORPTION ANALYSIS 

252 Cf applications at the Engineering Faculty, Rome, 4:30949 

(CONF-760436-P2) 
COPPER/SURFACE COATING 

Flyer plate techniques for quantitatively measuring the adhesion 

of plated coatings under dynamic conditions, 4:30801 
COPPER ALLOYS/CORROSION PROTECTION 

Effect of some factors on the efficacy of inhibiting copper-nickel 

alloys by ferriferrous sulfate, 4:30864 
COPPER ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 

Elastic energy and metastable phase equilibria for coherent 

mixtures in cubic systems, 4:30803 (ORNL-5509) 
COPPER ALLOYS/ELECTRONIC STRUCTURE 

Aspects of the numerical solution of the KKR-CPA equations, 
4:30839 (TID-29445) 

Electronic states in disordered alloys. II. Results for real solids, 
4:30811 

COPPER ALLOYS/EQUATIONS OF STATE 

Equation of state and transport measurements on expanded liquid 

metals up to 8000°K and 0.4 GPa, 4:30850 
COPPER ALLOYS/LATTICE PARAMETERS 

Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 

COPPER ALLOYS/ORDER-DISORDER TRANSFORMATIONS 

Electronic states in disordered alloys. II. Results for real solids, 
4:30811 

COPPER ALLOYS/TRANSITION TEMPERATURE 

Variants of ZrsCo and their superconducting critical temperatures, 

4:31819 
COPPER ALLOYS/TRANSPORT 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
COPPER CHLORIDES/CATALYTIC EFFECTS 
Novel synthesis of 2-selenienylalanine, 4:31011 
COPPER COMPLEXES/STRUCTURAL CHEMICAL ANALYSIS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
COPPER ORES/TRANSPORT 
Problems of operating a 69-mile pipeline, 4:31111 
COPPER OXIDES/CHEMICAL REACTIONS 

Removal of sulfur dioxide in reaction of copper oxide in fluidized 

bed, 4:31393 
COPPER SULFATES/MUTAGEN SCREENING 

Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 

COPPER SULFIDES/CRYSTAL GROWTH 

Sixth quarterly report of research on Cu/sub x/S-(Cd,Zn)S 

photovoltaic solar energy converters, 4:29601 (LBL-8666) 
CORIUM 

Interaction of a core melt with concrete, 4:30180 (AED-Conf-77- 

403-001) 





CORRELATED-PARTICLE MODELS/MULTIPLE 


CORRELATED-PARTICLE MODELS/MULTIPLE 
PRODUCTION 
Clusters in hadron multiple production processes, 4:31706 
CORROSION PRODUCTS/DEPOSITION 
Corrosion product deposition and release at nuclear fuel sheaths in 
boiling water, 4:30860 
CORROSION PRODUCTS/SPALLATION 
Corrosion product deposition and release at nuclear fuel sheaths in 
boiling water, 4:30860 
CORROSION RESISTANT ALLOYS/CHEMICAL REACTION 
KINETICS 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 


CORTEX (ADRENAL) 
See ADRENAL GLANDS 
COSMIC RAY SOURCES/REVIEWS 
Origin of cosmic rays (past, present, future), 4:31585 
COSTEAM PROCESS/TEMPERATURE DEPENDENCE 

Temperature effects on coal liquefaction: rates of 
depolymerization and product quality as determined by gel 
permeation chromatography (Book chapter), 4:28821 

COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COVER GAS 
(Nonreactive gas covering the sodium coolant in a reactor vessel.) 
COVER GAS/STANDARDS 

Methods for the analysis of sodium and cover gas, 4:30084 (RDT- 

F-3-40T) 
COVERINGS/ABSORPTIVITY 

Coatings and cover plates for efficient solar energy collection, 

4:29724 
CRACKS 

See also GEOLOGIC FISSURES 
CRACKS/SEISMIC SURVEYS 

Theoretical studies of point-source signal diffraction, 4:29854 (LA- 
7470-C) 

CRACKS/STRESS ANALYSIS 
Stress intensity distributions in nozzle corner cracks of complex 
geometry, 4:30003 (NUREG/CR-0640) 
CRANES/DESIGN 
Under water crane (Patent), 4:31117 
CRATERING EXPLOSIONS/PERFORMANCE TESTING 

Single-charge craters excavated during subsurface high-explosive 
— at Big Black Test Site, Mississippi, 4:31376 (UCRL- 
52591) 

CRATERS/DIMENSIONS 
Single-charge craters excavated during subsurface high-explosive 
experiments at Big Black Test Site, Mississippi, 4:31376 (UCRL- 
52591) 
CRBR REACTOR 

See CLINCH RIVER BREEDER REACTOR 
CREEKS 

See RIVERS 
CRESOLS/DECOMPOSITION 

Studies of phenolic compound decomposition under synthane 
gasifier conditions. Quarterly technical progress report, July- 
September 1978, 4:28749 (TID-29055) 

Studies of phenolic compound decomposition under synthane 
gasifier conditions. Quarterly technical progress report, April- 
June 1978, 4:28750 (TID-29060) 

CRESYLIC ACID 
See CRESOLS 
CRIMEA/EARTHQUAKE FACI 

Tectonic position of earthquake foci and seismic regionalization of 

the Crimea, 4:31542 
CRIMEA/NATURAL GAS DEPOSITS 

Petroleum and gas prospects of the Hauterivian-Aptian 
sedimentary rocks in the northern part of the Crimean plain, 
4:29039 

CRIMEA/PETROLEUM DEPOSITS 

Petroleum and gas prospects of the Hauterivian-Aptian 
sedimentary rocks in the northern part of the Crimean plain, 
4:29039 

CRIMEA/SEISMICITY 

Tectonic position of earthquake foci and seismic regionalization of 

the Crimea, 4:31542 
CRITICAL FLOW/MATHEMATICAL MODELS 

Review of two-phase steam-water critical flow models with 
emphasis on thermal nonequilibrium, 4:30214 (NUREG/CR- 
0417) 

CRITICALITY/COMPUTER CALCULATIONS 

Role of computers in quality assurance in the LLL Criticality 

Safety Program, 4:31106 (UCRL-80711) 
CRITICALITY/SAFETY 

Role of computers in quality assurance in the LLL Criticality 

Safety Program, 4:31106 (UCRL-80711) 
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CROSS-LINKING/ELECTRON SOURCES 
Electron beam source with an electron exit window connected via 
a window flange (Patent), 4:29513 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC BUBBLE CHAMBERS/DESIGN 
Recent results on the drifting of electrons in liquid argon, 4:31339 
(COO-3004-013) 
CRYOGENIC CABLES/PERFORMANCE 
Structural aspects of cryogenic electric lines, 4:29988 
CRYOGENIC FLUIDS/LEVEL INDICATORS 
Level indicator and controller for cryogenic liquids, 4:31099 (LA- 
tr-79-1) 
CRYOGENICS/BUILDING MATERIALS 
Cryogenic structural support (Patent), 4:31102 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYSTAL GROWTH 
Proceedings of the conference on solid state devices, 9th, 1977, 


4:31231 
CRYSTALS/PHYSICAL RADIATION EFFECTS 
Equilibrium atomic structure of a crystal surface subjected to ion 
bombardment, 4:31813 
CRYSTALS/SPUTTERING 
Equilibrium atomic structure of a crystal surface subjected to ion 
bombardment, 4:31813 
CSF PROCESS 
Coal liquefaction advanced research digest, 4:28801 (ORNL/FE- 
2 


) 
CSF PROCESS/CATALYSTS 
Consol synthetic fuel process, 4:28803 (ORNL/FE-2) 
CSF PROCESS/CHEMICAL REACTIONS 
Consol synthetic fuel process, 4:28803 (ORNL/FE-2) 
CSF PROCESS/ECONOMICS 
Economics of advanced coal liquefaction, 4:28815 
CSF PROCESS/EVALUATION 
Consol synthetic fuel process, 4:28803 (ORNL/FE-2) 
CSF PROCESS/PILOT PLANTS 
Consol synthetic fuel process, 4:28803 (ORNL/FE-2) 
CUEX/COMPUTER CALCULATIONS 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
CURIUM 243/RETENTION 
Retention and distribution of 74% *4*Cm in CS57BL/Do mice, 
4:31502 
CURIUM 244/CARCINOGENESIS 
Inhalation carcinogenesis of high-fired *4*CmOz in rats, 4:31494 
CURIUM 244/INHALATION 
Inhalation carcinogenesis of high-fired ***CmO, in rats, 4:31494 
CURIUM 244/LUNG CLEARANCE 
Inhalation carcinogenesis of high-fired ***CmO, in rats, 4:31494 
CURIUM 244/RETENTION 
Inhalation carcinogenesis of high-fired ***CmO, in rats, 4:31494 
Retention and distribution of 7*° *44Cm in C57BL/Do mice, 
4:31502 
CUTTER LOADERS/CONTROL SYSTEMS 
Initial installation of the electronically controlled shearer loader 
EDW-150-2L, 4:28943 
CUTTER LOADERS/OPERATION 
Cutting extraction of coal (Book in Russian), 4:28938 
CUTTING TOOLS/DESIGN 
Consolidated Fuel Reprocessing Program. Conceptual study for a 
laser disassembly development unit (Fast reactors), 4:31105 
(ORNL/TM-6662) 
CUTTING TOOLS/PERFORMANCE TESTING 
Multi-wire slurry wafering demonstrations, 4:29595 (DOE/JPL/ 
1012-78/7) 
CUTTING TOOLS/POSITIONING 
Preset pivotal tool holder (Patent), 4:31079 
Tool holder for preparation and inspection of a radiused edge 
cutting tool (PAtent), 4:31078 
CYANAMIDES/RADIOLYSIS 
Radiation chemistry of aqueous solutions of dicyandiamide, 
4:31034 
CYANIDES/NEUTRON DIFFRACTION 
Neutron scattering studies of one-dimensional conductors, 4:31806 
CYBERNETICS 
Circadian cybernetics and chronotypic organismic sensitivity to 
environmental factors, 4:31512 (ANL-78-90) 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKANES/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
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CYCLOALKENES 
See also TTF-TCNQ 
CYCLOALKENES/RADIOLYSIS 
Effect of pH on oxygen (°P) atom formation in y-ray irradiated 
aqueous solutions, 4:31033 
CYCLOHEXANOL/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
CYCLOPHOSPHAMIDE 
See ENDOXAN 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOLOGICAL TECHNIQUES 
New trends and techniques in chromosome aberration analysis, 
4:31479 (BNL-25279) 
CYTOLOGICAL TECHNIQUES/COMPARATIVE 
EVALUATIONS 
Meiotic nondisjunction in the mouse: methodology for genetic 
testing and comparison with other methods, 4:31444 (CONF- 
781115-2) 
CYTOLOGICAL TECHNIQUES/MEASURING METHODS 
Laser flow cytophotometric light scatter and fluorescence time-of- 
flight sizing of mammalian cells (Use of pulse width or pulse rise 
time measurements), 4:31446 (LA-UR-78-1994) 
CZECHOSLOVAKIA/HEAT FLOW 
Radioactivity and heat production data from several boreholes in 
the Bohemian Massif, 4:29775 
CZECHOSLOVAKIA/NUCLEAR POWER PLANTS 
Effect of changes of nuclear power plants characteristics on 
nuclear power development in Czechoslovakia, 4:30019 (INIS- 
mf-4054) 
CZECHOSLOVAKIA/PROCESS HEAT REACTORS 
Concept of nuclear heat application in iron metallurgy, 4:30790 
(INIS-mf-4055) 


D 


D RESONANCES/HADRONIC PARTICLE DECAY 

e* e~ annihilation (Review), 4:31653 (SLAC-PUB-2224) 

Weak decays of new particles, 4:31697 (SLAC-PUB-2236) 
D RESONANCES/LEPTONIC DECAY 

Weak decays of new particles, 4:31697 (SLAC-PUB-2236) 
D RESONANCES/SEMILEPTONIC DECAY 

Weak decays of new particles, 4:31697 (SLAC-PUB-2236) 
DAILY VARIATIONS 

Circadian cybernetics and chronotypic organismic sensitivity to 

environmental factors, 4:31512 (ANL-78-90) 
DAMS/STABILITY 
Earth backing of masonry dams, 4:29569 
DARRIEUS ROTORS/TURBINE BLADES 

Session IV: wind energy, 4:29872 (CONF-7705119-) 

DATA ACQUISITION SYSTEMS/CHARGE-COUPLED 

DEVICES 

Fast event recorder utilizing a CCD analog shift register, 4:31311 
(CONF-78 1033-16) 

DATA ACQUISITION SYSTEMS/DESIGN 

Flight Path Recovery System (FPRS) design study, 4:29322 
(GJBX-9(79)) 

GA TNS Project. Volume III. Diagnostics, instrumentation, and 
control. Status report for FY-78, October 1, 1977-September 30, 
1978, 4:31847 (GA-A-15100(Vol.3)) 

DATA ACQUISITION SYSTEMS/TRIGGER CIRCUITS 

Data handling for the wide-angle hall jet experiment, 4:31337 
(BNL-25746) 

DATA BASE MANAGEMENT 
NRC/RSR Data Bank Program, 4:30192 (CONF-781218-1) 
DATA BASE MANAGEMENT/COMPUTER CODES 

System 2000 data base for MAGEN data and its associated 

Fortran programs, 4:30351 (BNL-25680) 
DATA PROCESSING 

See also SPECTRA UNFOLDING 
DATA PROCESSING/MEETINGS 

AESOP-SCIE symposium on advanced computing, 4:30352 

(CONF-781061-) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATING 
See AGE ESTIMATION 
DAUGHTER PRODUCTS/INHALATION 

Progress report on the Grand Junction uranium mill tailings 
remedial action program (Program to reduce humane exposure 
from buildings involving the use of mill tailings in their 
construction), 4:31497 (DOE/EV-0033) 


DESULFURIZATION 


DC TO DC CONVERTERS/THYRISTORS 
Light-triggered thyristors for electric power systems. Final report, 
4:29982 (EPRI-EL-932) 
DECALSO 
See ION EXCHANGE MATERIALS 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
DECONTAMINATION 
Experience with cleaning of sodium-wetted components and 
decontamination at Nuclear Research Centre Karlsruhe, 4:30061 
(IWGFR-23) 
DEEP WATER OIL TERMINALS 
Two mooring dolphin concept for exposed tanker terminals, 
4:31271 
DEEP WATER OIL TERMINALS/LEGAL ASPECTS 
International law and superport development, 4:29178 
DEFECTS 
(Not for CRYSTAL DEFECTS.) 
DEFECTS/ORIENTATION 
Anisotropic determination and correction for ultrasonic flaw 
detection by spectral analysis (Patent), 4:31212 
DEFECTS/SIZE 
Anisotropic determination and correction for ultrasonic flaw 
detection by spectral analysis (Patent), 4:31212 
DELAYED ALPHA PARTICLES/ENERGY SPECTRA 
Spectra of delayed protons and a particles from odd-odd neutron- 
deficient nuclei (62 < or = A < or = 206), 4:31793 
DELAYED NEUTRON ANALYSIS/QUALITY CONTROL 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report, February 1979, 4:29353 (IS-4654) 
DELAYED NEUTRON ANALYSIS/SENSITIVITY 
Statistical precision of delayed-neutron nondestructive assay 
techniques, 4:30962 (ORNL/TM-6569) 
DELAYED NEUTRONS/FISSION YIELD 
Nondestructive fissile isotopic measurement technique for 7*°U- 
°35UJ fuels using prompt and delayed fission-neutron counting, 
4:29387 (ORNL/TM-6686) 
DELAYED PROTONS/ENERGY SPECTRA 
Spectra of delayed protons and a particles from odd-odd neutron- 
deficient nuclei (62 < or = A < or = 206), 4:31793 
DELTA-1236 RESONANCES/PARTICLE PRODUCTION 
Study of A** production in 7~ p interactions at 100, 200, and 360 
GeV/c, 4:31672 
DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
DEMONSTRATION PLANTS/FINANCING 
High-Btu coal gasification, 4:28729 (DOE/TIC-10034) 
Industrial atmospheric fluidized bed combustion. Summary report, 
4:28994 (DOE/TIC-10027) 
DEMULSIFIERS 
Selection of demulsifier for water-in-oil (w/o) emulsion from 
"Kelebija” oil field, 4:29084 
DENMARK/ENERGY SOURCES 
Energy supplies for Denmark - the choice up until the year 2000, 
4:30373 (INIS-mf-4146) 
DENSIMETERS/NEUTRON SOURCES 
Applications of californium-252 neutron scattering gauges in 
petrochemical industry, 4:29512 (CONF-760436-P2) 
DENSITOMETERS/DESIGN 
Capacitance densitometer for flow regime identification (Patent), 
4:31344 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPOSITS 
Petroleum and natural gas reserves in the Federal Republic of 
Germany, 4:29021 
DEPOSITS/EXPLORATION 
Complex studies in exploration and exploitation of gas deposits in 
the North of the Tyumen province, 4:29057 
Exploration trends in British Columbia, 4:29358 
Nova Scotia: interest in uranium, base metals, industrial minerals 
and coal, 4:29359 
DEPTH DOSE DISTRIBUTIONS/MEASURING METHODS 
Imaging instrument for positron emitting heavy ion beam 
injection, 4:31796 (LBL-8138) 
DESALINATION PLANTS/HEAT EXCHANGERS 
Heat exchanger design for desalination plants, 4:31059 (ORNL/ 
TM-6734) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also CLAUS PROCESS 





DESULFURIZATION/CATALYSTS 


DESULFURIZATION/CATALYSTS 

Method for the hydrocracking and/or hydrodesulphurization of 

heavy hydrocarbon oils (Patent), 4:29146 
DETECTORS (RADIATION) 

See RADIATION DETECTORS 
DETONATION WAVES 

See SHOCK WAVES 
DEUTERIUM/CHEMICAL REACTIONS 

Franck-Condon factors in studies of dynamics of chemical 
reactions. V. Simple construction of quasiadiabatic potential 
energy surfaces and numerical evaluation of Franck-Condon 
integrals, 4:31005 

DEUTERIUM/COLLISIONS 

. Modulated molecular beam study of the mechanism of the H2-D2 
exchange reaction on Pt(111) and Pt(332) crystal surfaces, 
4:31598 

DEUTERIUM/DIFFUSION 

Diffusion of hydrogen and its isotopes in BCC metals, 4:30804 
(SAND-78-1427C) 

Electromigration of hydrogen and deuterium in vanadium, 
niobium and tantalum, 4:30851 

Permeation of hydrogen isotopes in nickel, 4:31004 

DEUTERIUM/ELECTRON-MOLECULE COLLISIONS 

Application of the Faddeev equations to calculations of 

dissociative attachment cross sections, 4:31629 
DEUTERIUM/ISOTOPE EFFECTS 

I. Interaction of ammonia with single crystal rhodium catalysts. IT. 
Hydrogen and nitrogen adsorption on a W(111) surface: a 
theoretical molecular orbital approach, 4:30987 (IS-T-849) 

Permeation of hydrogen isotopes in nickel, 4:31004 

DEUTERIUM/ISOTOPIC EXCHANGE 

Franck-Condon factors in studies of dynamics of chemical 
reactions. V. Simple construction of quasiadiabatic potential 
energy surfaces and numerical evaluation of Franck-Condon 
integrals, 4:31005 

DEUTERIUM/LASER ISOTOPE SEPARATION 

Deuterium enrichment by selective photo-induced dissociation of 

an organic carbonyl compound (Patent), 4:29497 
DEUTERIUM IONS/COLLISIONS 

Probe method for studying the sputtering of alloy components in a 

plasma (12Kh18N10T, PT-7M), 4:31601 
DEUTERIUM OXIDES 

See HEAVY WATER 
DEUTERIUM TARGET/DEUTERON REACTIONS 

Inclusive spectra of fast deuterons and protons from collision of 

6.3-GeV/c deuterons with H, D, C, Al, and Bi nuclei, 4:31748 
DEUTERIUM TARGET/NUCLEON REACTIONS 
Deuteron breakup induced by protons and neutrons, 4:31749 
DEUTERON REACTIONS 

Inclusive spectra of fast deuterons and protons from collision of 

6.3-GeV/c deuterons with H, D, C, Al, and Bi nuclei, 4:31748 
DEUTERON REACTIONS/BREAKUP REACTIONS 

Spin dependence of the deuteron-nucleus interaction as affected 
by breakup (13 to 45 MeV, differential cross sections, DWBA, 
Reid, and optical potentials), 4:31760 (COO-4444-2) 

DEUTERON REACTIONS/ELASTIC SCATTERING 

Spin dependence of the deuteron-nucleus interaction as affected 
by breakup (13 to 45 MeV, differential cross sections, DWBA, 
Reid, and optical potentials), 4:31760 (COO-4444-2) 

DEUTERON REACTIONS/STRIPPING 

Evidence for negative parity for the 7064-keV level in ?°*Pb, 

4:31770 
DEUTERONS/NUCLEAR REACTION YIELD 

Approach to equilibrium based on microscopic models of nuclear 
collisions (Yield ratios, differential cross sections), 4:31784 
(LBL-7766) 

Light fragment production and associated multiplicities from 
collisions of 1.85 GeV/nucleon “Ar (Differential cross sections, 
reaction mechanisms), 4:31752 (LBL-7766) 

Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 

DEVELOPING COUNTRIES/AGRICULTURAL WASTES 

Particular problems of solid waste reclamation in developing 
countries, 4:30700 

DEVELOPING COUNTRIES/ENERGY DEMAND 

Energy supply and demand balances and financing requirements in 
non-OPEC developing nations. Final report (Projections to 
1990 and 2020), 4:30449 (HCP/H-6407) 

DEVELOPING COUNTRIES/ENERGY SUPPLIES 

Energy supply and demand balances and financing requirements in 
non-OPEC developing nations. Final report (Projections to 
1990 and 2020), 4:30449 (HCP/H-6407) 

DEVELOPING COUNTRIES/INDUSTRIAL WASTES 

Particular problems of solid waste reclamation in developing 
countries, 4:30700 
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DEVELOPING COUNTRIES/MINERAL RESOURCES 
Contribution of research to securing the raw materials supply, 
4:30371 (AED-CONF-1977-167-004) 
DEVELOPING COUNTRIES/MUNICIPAL WASTES 
Particular problems of solid waste reclamation in developing 
countries, 4:30700 
DEVELOPING COUNTRIES/WASTE MANAGEMENT 
Particular problems of solid waste reclamation in developing 
countries, 4:30700 
DFR REACTOR/REACTOR COMPONENTS 
UK fast reactor components: sodium removal decontamination 
and requalification, 4:30067 (IWGFR-23) 
DFR REACTOR/REACTOR MAINTENANCE 
UK fast reactor components: sodium removal decontamination 
and requalification, 4:30067 (IWGFR-23) 
DIAL PAINTERS/RADIATION HAZARDS 
Dose-response relationships for female radium dial workers, 
4:31493 
DIAMINOBIPHENYL 
See BENZIDINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
1,4-DIAZINES 
See PYRAZINES 
DIELECTRIC MATERIALS 
See also FERROELECTRIC MATERIALS 
DIELECTRIC MATERIALS/BREAKDOWN 
dc breakdown strength of dielectric materials at cryogenic 
temperatures, 4:29987 (LA-UR-78-2403) 
DIELECTRIC MATERIALS/VISCOSITY 
Viscosity and volumetric ratio of two-component mixtures, fillers 
of immersible motors in the electric drive system of a dc electric 
drill, 4:29094 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES/COOLING SYSTEMS 
Experimental investigation of cyclone-foam air coolers with a 
plate-type moisture separator, 4:31083 
DIESEL ENGINES/HEAT EXCHANGERS 
Experimental investigation of cyclone-foam air coolers with a 
plate-type moisture separator, 4:31083 
DIESEL ENGINES/RESEARCH PROGRAMS 
Diesel engine research and development status and needs, 4:30742 
(SAN-2184-1) 
DIESEL ENGINES/SERVICE LIFE 
Calculation of distribution of service life of diesel engine parts, 
4:30743 
DIESEL FUELS/ADDITIVES 
Catalytic fuel additive for jet, gasoline, diesel, and bunker fuels 
(Patent), 4:29151 
Fuels for internal combustion engines (Patent), 4:30778 
DIESEL FUELS/COMBUSTION 
Certain features of drop combustion of water-fuel emulsions in 
diesels, 4:29204 
DIESEL FUELS/DESULFURIZATION 
Oxidation features of petroleum sulfides precipated by sulfuric 
acid used up in the alkylation process, 4:29145 
DIESEL FUELS/EMERGENCY PLAN 
Standby Conservation Plan No. 1: emergency weekend gasoline 
sales restrictions. Economic analysis, 4:30424 (DOE/ERA-0041) 
DIESEL FUELS/PRODUCTION 
Method of upgrading a Fische-Tropsch light oil (Patent), 4:29535 
DIETHYL ETHER 
See ETHYL ETHER 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also DIRAC EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Collection of software for ordinary differential equations (Status 
of GEAR and EPISODE packages), 4:31989 (UCRL-82091) 
Method-of-lines considerations in ODE software design (Large, 
stiff problems), 4:31990 (UCRL-82406) 
Simulation of continuous networks with MODEL, 4:31972 (COO- 
2383-0047) 
Variable order Runge-Kutta codes, 4:31980 (SAND-78-1652) 
DIGITAL FILTERS/RESPONSE FUNCTIONS 
Quadrantal symmetry calculations for nonsymmetric half-plane 
filters, 4:31988 (UCID-18062) 
3,4-DIHY DROXYPHENYLALANINE 
See DOPA 
DIMETHYLKETONE 
See ACETONE 
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2-2-DIMETHYLPROPANE/ELECTRON-MOLECULE 
COLLISIONS 
Electron impact spectra of methane, ethane, and neopentane, 
4:31624 
DIRAC EQUATION/WKB APPROXIMATION 
WKB method at Z> 137, 4:31636 
DIRECTIONAL DRILLING 
Determination of the lateral force on a bit in sinking inclined 
boreholes by a turbodrill with a centralizer, taking soil yielding 
into account, 4:29091 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISEASES 
See also HEMIC DISEASES 
NEOPLASMS 
DISEASES/METABOLISM 
Development of new technology for the use of stable isotopic 
tracers in the study of human health and disease, 4:31457 (ANL- 
78-90) 
DISPLACEMENT GAGES/TRANSDUCERS 
Microinterferometer transducer (Patent), 4:31354 
DISPLAY DEVICES/MANUALS 
Development of operational aids for improved dragline utilization. 
Volume 2. System manual for the Dragline Display and 
Information Gathering System. Final report, 4:28889 (MDC-M- 
0024(Vol.2)) 
DISSOLVERS/DESIGN 
Apparatus for leaching core material from clad nuclear fuel pin 
segments (Patent application), 4:29405 
DISTRIBUTED COLLECTOR POWER PLANTS/TEST 
FACILITIES 
Midtemperature Solar Systems Test Facility (MSSTF) Project test 
results: Phase IVA MSSTF system operation, 4:29642 (SAND- 
78-1088) 
DISTRIBUTED COLLECTOR POWER PLANTS/TOTAL 
ENERGY SYSTEMS 
Midtemperature Solar Systems Test Facility (MSSTF) Project test 
results: Phase IVA MSSTF system operation, 4:29642 (SAND- 
78-1088) 
DISTRICT HEATING 
Nuclear source to meet Bratislava’s heat needs, 4:30121 (INIS-mf- 
4055) 
Supply of Prague with heat from a nuclear heat source, 4:30124 
(INIS-mf-4055) 
Unit type power plants - decentralized generation of heat and 
electricity, 4:29881 
DISTRICT HEATING/DUAL-PURPOSE POWER PLANTS 
General approach to the application of a nuclear source in the heat 
distribution system, 4:30122 (INIS-mf-4055) 
Role of nuclear heat sources in district heating and electric power 
distribution systems, 4:30117 (INIS-mf-4054) 
DISTRICT HEATING/ECONOMIC ANALYSIS 
Planning study - district-heating supply Aare-Limmattal, 4:30712 
DISTRICT HEATING/FEASIBILITY STUDIES 
Who can appease the urban craving for energy, 4:30715 
DISTRICT HEATING/FINANCIAL INCENTIVES 
Regulation-induced uncertainties seriously impair investment in 
district heating systems, 4:30416 (CONF-7811116-1) 
DISTRICT HEATING/GLOBAL ASPECTS 
District-heating supply in the international comparison. A report 
from the World Energy Conference (WEC), 4:30711 
DISTRICT HEATING/HEAT DISTRIBUTION SYSTEMS 
Control devices for domestic stations, 4:30708 
Controlled jet-pump in domestic district-heating stations. 
Summary of the final report of the Working Group ‘Jet pumps’, 
4:30709 
Pipe-bearing friction and pipeline forces in district-heating 
networks. Report on a study, 4:30710 
DISTRICT HEATING/MEETINGS 
Fifthteen international meeting of the Society of Nuclear 
Medicine, 4:30116 (INIS-mf-4010) 
DISTRICT HEATING/NUCLEAR POWER PLANTS 
General approach to the application of a nuclear source in the heat 
distribution system, 4:30122 (INIS-mf-4055) 
Role of nuclear heat sources in district heating and electric power 
distribution systems, 4:30117 (INIS-mf-4054) 
DISTRICT HEATING/PLANNING 
Planning study ‘District Heating’ Oberhausen/Western Ruhr 
district. Short version, 4:30608 
Requirements for the extension of the district heating network, 
4:30613 
DISTRICT HEATING/REVIEWS 
District-heating supply in the international comparison. A report 
from the World Energy Conference (WEC), 4:30711 
District heating in Finland - impressions from a study trip, 4:30713 


DOSEMETERS/PERFORMANCE TESTING 


DISTRICT HEATING/STEAM LINES 
District heating channel, particularly for hot water pipelines 
(Patent), 4:30611 
DISTRICT HEATING/WASTE HEAT UTILIZATION 
Planning study - district-heating supply Aare-Limmattal, 4:30712 
DISUSED MINESHAFTS 
See ABANDONED SHAFTS 
DIURNAL VARIATION 
See DAILY VARIATIONS 
D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DMSO 
(Dimethyl sulfoxide.) 
DMSO/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
DNA 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL RADIATION EFFECTS 
Genetic toxicology, 4:31452 (ANL-78-90) 
Mammalian cell biology (Fast neutrons, x radiation, solar 
radiation), 4:31473 (ANL-78-90) 
DNA/BIOLOGICAL REPAIR 
Cytotoxic, mutagenic and carcinogenic effects of energy-related 
agents in diploid human cells which differ in DNA repair 
capacity. Progress report, December 1977-July 1978, 4:31474 
(TID-29370) 
Genetic toxicology, 4:31452 (ANL-78-90) 
DNA/CONFIGURATION INTERACTION 
Structural and energetic considerations of wave propagation in 
DNA, 4:31443 (UR-3490-1472) 
DNA/HYBRIDIZATION 
Increased amounts of hybrid (heavy/heavy) DNA in Bloom's 
syndrome fibroblasts, 4:31451 
DNA/INJURIES 
Genetic toxicology, 4:31452 (ANL-78-90) 
DNA/RADIATION INJURIES 
Cytotoxic, mutagenic and carcinogenic effects of energy-related 
agents in diploid human cells which differ in DNA repair 
capacity. Progress report, December 1977-July 1978, 4:31474 
(TID-29370) 
DNA/STRAND BREAKS 
Action spectra for the ultraviolet and visible light inactivation of 
phage T7: effect of host-cell reactivation, 4:31476 
DNA/WAVE PROPAGATION 
Structural and energetic considerations of wave propagation in 
DNA, 4:31443 (UR-3490-1472) 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DOLOMITE/REGENERATION 
Basic energy science, 4:30983 (ANL-78-70) 
DOORS 


See also STORM DOORS 
DOORS/HEAT LOSSES 
Description of the possibilities for energy savings during the 
design and construction of apertures in buildings (cross-section 
report). Final report (In German), 4:30595 (BMFT-FB-T-78-15) 
DOPA 
(3,4-Dihydroxyphenylalanine.) 
DOPA/PHARMACOLOGY 
Circadian cybernetics and chronotypic organismic sensitivity to 
environmental factors, 4:31512 (ANL-78-90) 
DOPED MATERIALS/ELECTRICAL PROPERTIES 
Electrical property studies of neutron-transmutation-doped silicon, 
4:30854 (CONF-78041 14-1) 
DOPED MATERIALS/PHYSICAL RADIATION EFFECTS 
Electrical property studies of neutron-transmutation-doped silicon, 
4:30854 (CONF-78041 14-1) 
DOSE COMMITMENTS/COMPUTER CALCULATIONS 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
DOSE RATES/COMPUTER CALCULATIONS 
Dose-rate conversion factors for external exposure to photon and 
electron radiation from radionuclides occurring in routine 
releases from nuclear fuel cycle facilities (Conversion factors 
are given for dose rates to 21 organs from 240 different 
radionuclides for 3 different modes of exposure), 4:31498 
(NUREG/CR-0494) 
DOSE RATES/RADIOSENSITIVITY EFFECTS 
Testing of dose-rate models with Chlamydomonas reinhardi 
(Electrons), 4:31475 
DOSEMETERS/PERFORMANCE TESTING 
Pocket-sized electronic dosimeter testing. Final report, March 
1978-December 1978, 4:31328 (NUREG/CR-0554) 
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DOSE-RESPONSE RELATIONSHIPS/MATHEMATICAL 
MODELS 
Testing of dose-rate models with Chlamydomonas reinhardi 
(Electrons), 4:31475 
DOUNREAY FAST REACTOR 
See DFR REACTOR 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DOWTHERM 
See BIPHENYL 
DRELL MODEL/CORRECTIONS 
Gluon corrections to the Drell-Yan model, 4:31719 
DRELL MODEL/REVIEWS 
Diffraction dissociation and the Drell-Hiida-Deck model, 4:31705 
DRESDEN-1 REACTOR/ACTIVITY LEVELS 
Radiation level assessment of the Dresden-1 decontamination pilot 
loop, 4:30002 (HCP/T4014-01) 
DRESDEN-! REACTOR/DECONTAMINATION 
Radiation level assessment of the Dresden-1 decontamination pilot 
loop, 4:30002 (HCP/T4014-01) 
DRIFT CHAMBERS/DATA PROCESSING 
Data handling for the wide-angle hall jet experiment, 4:31337 
(BNL-25746) 
DRIFT CHAMBERS/ENERGY RESOLUTION 
Time expansion chamber and single ionization cluster 
measurement, 4:31336 (BNL-25153) 
DRIFT INSTABILITY/MEASURING METHODS 
Measurement of instabilities in a hot dense plasma by millimetre 
wave scattering techniques, 4:31858 (CTO-1330) 
DRILL BITS 
See also DRILLING EQUIPMENT 
DRILLS 
JET DRILLS 
ROTARY DRILLS 
DRILL BITS/COOLING 
Bit cooling by heat pipes in extra-deep drilling, 4:29088 
DRILL BITS/DESIGN 
Pressure distribution on bit-tooth designed for deep well, 4:31122 
DRILL BITS/STRESS ANALYSIS 
Analysis of causes of damage of oil well casings and their strength 
calculation, 4:29089 
Determination of the lateral force on a bit in sinking inclined 
boreholes by a turbodrill with a centralizer, taking soil yielding 
into account, 4:29091 
DRILL PIPES 
Analysis of causes of damage of oil well casings and their strength 
calculation, 4:29089 
DRILL PIPES/MECHANICAL VIBRATIONS 
Dynamic interaction between a string of drill pipes and vertical 
hole bottom, 4:29090 
DRILLING EQUIPMENT 
See also DRILL BITS 
DRILL PIPES 
DRILLS 
Drilling and installation system (Patent; for drilling path under 
obstacle), 4:31115 
DRILLING EQUIPMENT/ELECTRIC MOTORS 
Viscosity and volumetric ratio of two-component mixtures, fillers 
of immersible motors in the electric drive system of a dc electric 
drill, 4:29094 
DRILLING EQUIPMENT/TECHNOLOGY ASSESSMENT 
Drilling technology expanded in geothermal energy test, 4:29822 
DRILLING FLUIDS/CORROSIVE EFFECTS 
Temperature limitations of drilling fluids, 4:29821 (CONF-771153- 
P1) 
DRILLING FLUIDS/FILTRATION 
Temperature limitations of drilling fluids, 4:29821 (CONF-771153- 
P1) 
DRILLING FLUIDS/PERFORMANCE TESTING 
Temperature limitations of drilling fluids, 4:29821 (CONF-771153- 


P1) 
DRILLING FLUIDS/TEMPERATURE EFFECTS 
Temperature limitations of drilling fluids, 4:29821 (CONF-771153- 
Pl 


) 
DRILLING FLUIDS/VISCOSITY 
Temperature limitations of drilling fluids, 4:29821 (CONF-771153- 
P1) 


DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS/DESIGN 
Offshore driller rig (Patent), 4:31116 
DRILLING RIGS/MECHANICAL VIBRATIONS 
Vibration isolation and noise control of pumps and compressors 
on offshore rigs, 4:31135 
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DRILLING RIGS/NOISE 
Vibration isolation and noise control of pumps and compressors 
on offshore rigs, 4:31135 
DRILLS 
See also DRILL BITS 
DRILLING EQUIPMENT 
JET DRILLS 
ROTARY DRILLS 
WELL DRILLING 
DRILLS/CONTROL EQUIPMENT 
Computerized drill press, interim report (For drilling bolt circle 
patterns), 4:31061 (UCID-18055) 
DRINKING WATER/STANDARDS 
Technical aspects of the Resource Conservation and Recovery 
Act upon coal combustion and conversion systems, 4:29013 
(ORNL/OEPA-10) 
DROPLETS/COALESCENCE 
Coalescence of n-hexane droplets in aqueous electrolyte solutions, 
4:29403 
DRUM WALLS/PERFORMANCE 
Effect of design parameter changes on the performance of thermal 
storage wall passive systems, 4:29664 (LA-UR-79-423) 
DRUM WALLS/SIMULATION 
Effect of design parameter changes on the performance of thermal 
storage wall passive systems, 4:29664 (LA-UR-79-423) 
DRYERS/ENERGY CONSERVATION 
Relationship between specific evaporation and specific heat 
demand in the drying process, 4:28967 
DRYERS/FUEL CONSUMPTION 
Agro-Industrial Report: performance test of heat-recovering gin- 
waste incinerator, 4:30693 
DRYERS/SPECIFICATIONS 
Vertical lift dyer pilot plant design. Final report, 4:28733 (FE- 
2240-32(App.)) 
DRYERS/WASTE HEAT UTILIZATION 
Agro-Industrial Report: performance test of heat-recovering gin- 
waste incinerator, 4:30693 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/BIOLOGICAL EFFECTS 
Therapy of poisoning by radioactive and nonradioactive metals, 
4:31501 (ANL-78-90) 
DUAL-PURPOSE POWER PLANTS 
Combination of a steam power process with carbon gasification, 
particularly for obtaining hydrogen (Patent), 4:29526 
Concept of nuclear heat application in the Czechoslovak chemical 
industry, 4:30684 (INIS-mf-4055) 
Construction policy of nuclear power plants and nuclear heat and 
power plants in Czechoslovakia, 4:30119 (INIS-mf-4055) 
Current state of the project of supplying Chemopetrol Trust plants 
Spolana, Neratovice and Kaucuk, Kralupy with heat energy 
from the Kojetice nuclear power and heat plant, 4:30123 (INIS- 
mf-4055) 
DUAL-PURPOSE POWER PLANTS/BOTTOMING CYCLES 
Bottoming cycle split system cogneration, 4:29893 (CONF- 
790107-6) 
DUAL-PURPOSE POWER PLANTS/CO-GENERATION 
Diesel power station Skultuna near Vaesteras (Sweden), 4:29877 
DUAL-PURPOSE POWER PLANTS/DISTRICT HEATING 
Nuclear source to meet Bratislava’s heat needs, 4:30121 (INIS-mf- 
4055) 
Supply of Prague with heat from a nuclear heat source, 4:30124 
(INIS-mf-4055) 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Use of gas engines in unit type heating power plants (In German), 
4:29938 (AED-CONF-78-155-051) 
DUAL-PURPOSE POWER PLANTS/ENERGY STORAGE 
SYSTEMS 
Application of the storage capacity of hot-water feed lines in 
increasing installed heat plant electrical output, 4:30282 (INIS- 
mf-4055) 
DUAL-PURPOSE POWER PLANTS/OFF-PEAK ENERGY 
STORAGE 
Possible compensation of reduced electrical output of nuclear 
power and heat plants for peak power production, 4:30281 
(INIS-mf-4055) 
DUAL-PURPOSE POWER PLANTS/OPERATION 
Bottoming cycle split system cogneration, 4:29893 (CONF- 
790107-6) 
General approach to the application of a nuclear source in the heat 
distribution system, 4:30122 (INIS-mf-4055) 
Role of nuclear heat sources in district heating and electric power 
distribution systems, 4:30117 (INIS-mf-4054) 
Use of gas engines in unit type heating power plants (In German), 
4:29938 (AED-CONF-78-155-051) 
DUAL-PURPOSE POWER PLANTS/PLANNING 
Diesel power station Skultuna near Vaesteras (Sweden), 4:29877 
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Utility industrial energy center, 4:30692 
DUAL-PURPOSE POWER PLANTS/REACTOR SAFETY 
WWER type reactors used as multipurpose nuclear power 
sources, 4:30203 (INIS-mf-4055) 
DUAL-PURPOSE POWER PLANTS/RELIABILITY 
Heat supply reliability of nuclear source in heating system, 4:30118 
(INIS-mf-4055) 
DUAL-PURPOSE POWER PLANTS/REVIEWS 
District-heating supply in the international comparison. A report 
from the World Energy Conference (WEC), 4:30711 
District heating in Finland - impressions from a study trip, 4:30713 
DUAL-PURPOSE POWER PLANTS/THERMODYNAMICS 
Bottoming cycle split system cogneration, 4:29893 (CONF- 
790107-6) 
DUCTS/GAS FLOW 
Gas-transfer analyses, Section G: gas flow in real duct systems, 
4:31193 (SAND-79-8212) 
DUODENUM 
See SMALL INTESTINE 
DUOPLASMATRONS/MEDIUM VACUUM 
Anode space-charge sheath in the monoplasmatron and 
duoplasmatron, 4:31602 
DUSTS/EXPLOSIONS 
Coal. Part I. Social, economic, and environmental aspects, 4:28873 
DYE LASERS/MODULATION 
Dye laser, part 2, 4:31188 
DYE LASERS/OPTICAL PUMPING 
Replaceable flash tubes for pumping a laser on an organic dye, 
4:31173 
DYE LASERS/USES 
Dye laser, part 2, 4:31188 
High resolution laser spectroscopy with minute samples, 4:30974 
DYES 
See also PHTHALOCYANINES 
DYES/STIMULATED EMISSION 
Short-wavelength stimulated emission limit in organic dye 
solutions, 4:31149 
DYSPROSIUM/ACTIVATION ANALYSIS 
Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
DYSPROSIUM 148/ENERGY LEVELS 
Identification of '**Ho and '°Ho, 4:31764 
DYSPROSIUM 149/ENERGY LEVELS 
Identification of ‘Ho and '*°Ho, 4:31764 
DYSPROSIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Phase transitions in complex magnetic structures, 4:30807 
DYSPROSIUM SULFIDES/CRYSTAL STRUCTURE 
Neutron scattering observations on the magnetic phases of 
rareearth ternary superconductors, 4:30836 (BNL-25342) 
DYSPROSIUM SULFIDES/SUPERCONDUCTIVITY 
Neutron scattering observations on the magnetic phases of 
rareearth ternary superconductors, 4:30836 (BNL-25342) 


E 


EARTH ATMOSPHERE 
See also MAGNETOSPHERE 
SURFACE AIR 
EARTH ATMOSPHERE/CARBON DIOXIDE 
Simulation of land-use patterns affecting the global carbon cycle 
(Reconstruction and projection of CO scenarios from 1860 to 
2460), 4:31383 (ORNL/TM-6651) 
EARTH ATMOSPHERE/RADIOACTIVITY 
Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 
EARTH ATMOSPHERE/RADIONUCLIDE MIGRATION 
Model evaluation for travel distances 30 to 140 km (Verification of 
transport models using **Kr data at Savannah River Plant), 
4:31401 (DP-MS-78-46) 
EARTH CRUST/DYNAMIC LOADS 
Rock mass reactions to earth tidal forces (Trigger action and 
tectonic block buoyancy effects), 4:31527 
EARTH MANTLE/CHEMICAL ANALYSIS 
Peridotite-CO2-H2O, and carbonatitic liquids in the upper 
asthenosphere, 4:31530 
EARTHMOVING EQUIPMENT/DISPLAY DEVICES 
Develop a draft power sensor for improved dozer performance. 
Final report, 4:28886 (FE-9102(Vol.2)) 
EARTHMOVING EQUIPMENT/OPTIMIZATION 
Develop a draft power sensor for improved dozer performance. 
Final report, 4:28886 (FE-9102(Vol.2)) 
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Develop a draft power sensor for improved dozer performance. 

Final report, 4:28885 (FE-9102(Vol.1)) 
EARTHQUAKE MAGNITUDE/FORECASTING 

Depths of fractures in southeastern Fergan according to data from 

recordings of distant earthquakes, 4:31555 
EARTHQUAKES 

Depths of fractures in southeastern Fergan according to data from 

recordings of distant earthquakes, 4:31555 
EARTHQUAKES/FORECASTING 

Basic seismicity characteristics of seismogenic zones in 
Tadzhikistan, 4:31549 

Methodological features of studying variations in the velocities of 
seismic waves induced by explosions in focal zones, 4:31552 

Premonitory slip associated with stick-slip in Tennessee sandstone, 
4:31535 

Seismic zoning of Azerbaidzhan, 4:31543 

EARTHQUAKES/GROUND MOTION 

Role of ground conditions in the city of Zarafshan in changes of 

seismic intensity of the Gazlii earthquake, 4:31532 
EARTHQUAKES/RISK ASSESSMENT 

Rock mechanics approcah to seismic risk evaluation (68 

references), 4:31533 
EARTHQUAKES/SEISMIC EFFECTS 

Seismic regionalization maps with presumed (predicted) focal 

zones of destructive earthquakes, 4:31540 
EARTHQUAKES/SIMULATION 

Rocking and overturning response of rigid bodies to earthquake 
motions: a report of an analytical and experimental study on the 
rocking and overturning response of rigid blocks to 
simultaneous horizontal and vertical accelerations, 4:31312 
(LBL-7539) 

EBR-2 REACTOR/CONTROL ELEMENTS 

Sodium erosion of boron carbide from breached absorber pins, 
4:30147 (HEDL-TME-78-104) 

EBR-2 REACTOR/FUEL ASSEMBLIES 

EBR-2 experieence with sodium cleaning and radioactivity 
decontamination, 4:30166 (IWGFR-23) 

Performance of EBR-II MARK-II metallic driver fuel up to 
675°C, 4:30047 (CONF-790306-5) 

EBR-2 REACTOR/REACTOR COMPONENTS 

EBR-2 experieence with sodium cleaning and radioactivity 

decontamination, 4:30166 (IWGFR-23) 
EBR-2 REACTOR/REACTOR MAINTENANCE 
EBR-2 experieence with sodium cleaning and radioactivity 
decontamination, 4:30166 (IWGFR-23) 
ECCS 
(Emergency core cooling system.) 
ECCS/PERFORMANCE TESTING 

BWR blowdown/emergency core cooling. Eleventh quarterly 
progress report, July 1-September 30, 1978, 4:30197 (GEAP- 
NUREG-21304-11) 

Experimental operating specification tests S-08-1 through S-08-08. 
Semiscale Mod-3 UHI test series (PWR), 4:30199 (IDO-1570- 
T2) 

Steam-water mixing and system hydrodynamics program: Task 4. 
Quarterly progress report, July 1, 1978-September 30, 1978 
(PWR), 4:30221 (NUREG/CR-0565) 

ECONOMETRICS 
Estimation of a vintage-capital model for electricity generating, 
4:30511 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/ENERGY CONSUMPTION 

Decoupling economic growth and increased energy consumption: 
a long overlooked possibility, 4:30361 

Energy demand and energy demand research, 4:30526 

ECONOMIC GROWTH/ENERGY CONSUMPTION 

Economic growth or no growth (Needs to get to year 2000), 

4:30358 
ECONOMIC GROWTH/ENERGY DEMAND 
Energy shortage and energy price increases: impact on the 
international economy and on the standard of living, 4:30363 
ECONOMIC IMPACT/MATHEMATICAL MODELS 
Evaluation of future world oil prices, 4:29154 (DOE/EIA-0102/4) 
ECONOMICS 
See also ECONOMETRICS 

Role of social science research in meeting energy needs (Six 

constraints and their removal), 4:30356 (ORNL-5351) 
ECONOMY/FORECASTING 

Economic growth and energy consumption, 4:30354 (AED-Conf- 
77-193-002) 

EDDY CURRENT TESTING/CAMAC SYSTEM 

Three-frequency eddy-current instrument for multiple property 
problems, 4:31350 (ORNL-5495) 
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EES 
See ENERGY EXTENSION SERVICE 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See tad ~_—— 
EGR SYST 
See EXHA Us T RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/OIL-FILLED CABLES 
Design and testing for a system to monitor temperature in 
underground electric power transmission cables, 4:29971 (HCP/ 
T-2079) 
EHV AC SYSTEMS/POWER SUBSTATIONS 
Measurements of the electric field strength on a model of a 400 kV 
distribution station, 4:29976 
EHV AC SYSTEMS/TRANSFORMERS 
Measurement of partial discharges in insulation of reactors with 
noise compensation, 4:29977 
EHV DC SYSTEMS/ELECTRICAL INSULATION 
Bipolar HVDC transmission system study between +-600 kV and 
+-1200 kV: insulation studies. Interim report, 4:29983 (EPRI- 
EL-963) 
EINSTEINIUM 253/ISOTOPE PRODUCTION 
Production of einsteinium and fermium in reactors, 4:31048 
(CONF-780159-1) 
EINSTEINIUM COMPOUNDS/MICROANALYSIS 
Spectrophotometric studies of transcurium element halides and 
oxyhalides in the solid state, 4:30973 
ELDERLY PEOPLE/METABOLISM 
Energy metabolism and thermoregulation in old age, 4:31453 
(CONF-7901 12-2) 
ELDERLY PEOPLE/THERMOREGULATION 
Energy metabolism and thermoregulation in old age, 4:31453 
(CONF-7901 12-2) 
ELECTRIC APPLIANCES 
See also AIR CONDITIONERS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
ELECTRIC APPLIANCES/ENERGY CONSUMPTION 
Patterns of energy use by electrical appliances. Final report (U.S. 
Household Survey Data), 4:30617 (EPRI-EA-682) 
ELECTRIC APPLIANCES/MARKET 
Patterns of energy use by electrical appliances. Final report (U.S. 
Household Survey Data), 4:30617 (EPRI-EA-682) 
ELECTRIC APPLIANCES/POWER DEMAND 
Patterns of energy use by electrical appliances. Final report (U.S. 
Household Survey Data), 4:30617 (EPRI-EA-682) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 
Review of the current status and future prospects of battery- 
owered electric road vehicles, 4:30751 
ELECTRIC BATTERIES/ANODES 
Lithium electrode for electrical energy storage device (Patent), 
4:30319 
ELECTRIC BATTERIES/CATHODES 
Cathode for an electric cell (German Patent), 4:30344 
ELECTRIC BATTERIES/CHARGE STATE 
Device for monitoring the discharge of a battery, its application 
and measuring method (Patent), 4:30333 
ELECTRIC BATTERIES/CONTROL SYSTEMS 
Device for monitoring the discharge of a battery, its application 
and measuring method (Patent), 4:30333 
ELECTRIC BATTERIES/ELECTRIC CONTACTS 
Flame spraying accumulator plates for improved electrical contact 
(Patent), 4:30323 
Pole pins and their sealing (Patent), 4:30313 
ELECTRIC BATTERIES/ELECTRODES 
Armour plating for accumulator (Patent), 4:30324 
Flame spraying accumulator plates for improved electrical contact 
(Patent), 4:30323 
Office of Electrochemical Project Management, 4:30287 (ANL- 
78-70) 
ELECTRIC BATTERIES/ELECTROLYTES 
Conductivity and phase transitions in a solid electrolyte RbAgilI;, 
4:30934 
Li* -Na® beta alumina: a novel Li® solid electrolyte, 4:30331 
Recent results on lithium ion conductors, 4:30903 
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ELECTRIC BATTERIES/HEATING 
Analytic calculation of degree of storage-battery heating, 4:30303 
ELECTRIC BATTERIES/RESEARCH PROGRAMS 
Office of Electrochemical Project Management, 4:30287 (ANL- 
78-70) 
ELECTRIC CABLES 
See also COAXIAL CABLES 
CRYOGENIC CABLES 
OIL-FILLED CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/COOLING SYSTEMS 
Electrical cable installations with cooling means (Patent), 4:29961 
ELECTRIC CABLES/ELECTRICAL INSULATORS 
Diagnosis and fault localization on the PVC protective sheaths of 
high and low voltage cables, 4:29964 
ELECTRIC CABLES/FIRE RESISTANCE 
Cable tray fire tests (PWR; BWR), 4:30011 (SAND-78-1810C) 
ELECTRIC CABLES/PERFORMANCE TESTING 
Cable tray fire tests (PWR; BWR), 4:30011 (SAND-78-1810C) 
Polyethylene-insulated, water-filled and water-cooled high- 
voltage cables, 4:29974 
ELECTRIC CHARGES/CHARGE CONSERVATION 
Conservation of electric charge, 4:31727 
ELECTRIC COILS 
See also MAGNET COILS 
SOLENOIDS 
ELECTRIC COILS/CONTRACTION 
Contraction of windings in large oil-filled power transformers 
during manufacture, 4:29980 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS/BONDING 
Thick film bonding, 4:31222 (BDX-613-2090(Rev.)) 
ELECTRIC CONTACTS/CRITICAL CURRENT 
Influence of a microwave field on the critical current of 
superconducting contacts, 4:31101 
ELECTRIC CURRENTS/RECORDING SYSTEMS 
Magnetic thin-film split-domain current sensor recorder (Patent), 
4:31357 
ELECTRIC DISCHARGES/SECONDARY EMISSION 
Secondary-emission uhf discharge at large electron transit angles, 
4:31864 


ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
ELECTRIC GENERATORS/DESIGN 
320 MVA generator for Ritsem, 4:29565 
Motor-generators for pumped storage schemes, 4:30274 
ELECTRIC GENERATORS/OPERATION 
Induction machine (Patent), 4:29921 
ELECTRIC GENERATORS/PERFORMANCE 
Induction machine (Patent), 4:29921 
ELECTRIC GENERATORS/SYSTEMS ANALYSIS 
Analyzing an asynchronous tachometer-generator with stabilized 
excitation flux, 4:29932 
ELECTRIC GROUNDS/COMPUTER-AIDED DESIGN 
Problem of calculating single grounding plates in nonuniform soils 
whose conductivity varies arbitrarily with depth, 4:29967 
ELECTRIC MOTORS/DESIGN 
Motor-generators for pumped storage schemes, 4:30274 
ELECTRIC MOTORS/DIELECTRIC MATERIALS 
Viscosity and volumetric ratio of two-component mixtures, fillers 
of immersible motors in the electric drive system of a dc electric 
drill, 4:29094 
ELECTRIC MOTORS/ENERGY EFFICIENCY 
Efficient use of electricity in motor drives, 4:30682 
ELECTRIC MOTORS/OPERATION 
Induction machine (Patent), 4:29921 
ELECTRIC MOTORS/PERFORMANCE 
Induction machine (Patent), 4:29921 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/BILATERAL AGREEMENTS 
Road to energy freedom: can Mexico help, 4:30468 
ELECTRIC POWER/CHARGES 
Electricity pricing policies for California, 4:30505 
Energy pricing task force report, 4:29004 
ELECTRIC POWER/COST BENEFIT ANALYSIS 
Generation system reliabilty analysis for future cost/benefit 
studies. Final report, 4:30508 (EPRI-EA-958) 
ELECTRIC POWER/DEMAND FACTORS 
Electricity future: what can you believe, 4:30502 
ELECTRIC POWER/RELIABILITY 
Generation system reliabilty analysis for future cost/benefit 
studies. Final report, 4:30508 (EPRI-EA-958) 
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ELECTRIC POWER INDUSTRY/CARTELS 
Proposed amendments in cartel legislation for the power industry 
supplying line-bound power, 4:30504 
ELECTRIC POWER INDUSTRY/COMPETITION 
Proposed amendments in cartel legislation for the power industry 
supplying line-bound power, 4:30504 
ELECTRIC POWER INDUSTRY/RATE STRUCTURE 
Reviewing the rate design study, 4:30516 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 
ELECTRIC RAILWAYS/FLYWHEEL ENERGY STORAGE 
Stationary flywheel energy storage system SSB, 4:30643 (BMFT- 
FB-T-78-11) 
ELECTRIC RAILWAYS/REGENERATIVE BRAKING 
Stationary flywheel energy storage system SSB, 4:30643 (BMFT- 
FB-T-78-11) 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See also FOSSIL-FUEL POWER PLANTS 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/BOILER FUEL 
Utility use of coal (a film), 4:29006 
ELECTRIC UTILITIES/COMPUTERS 
ABC: simplifying computer use in utilities, 4:30500 
ELECTRIC UTILITIES/FUEL SUBSTITUTION 
Session VI: the economic, environmental and sociological impact 
of alternate energy sources (Forecasting future use of Alaskan 
coal and deregulated natural gas), 4:30479 (CONF-7705119-) 
ELECTRIC UTILITIES/FUELS 
Other storage reserves report, 4:28874 (TID-28396) 
ELECTRIC UTILITIES/INTERFACES 
Electric utilities and solar energy: the service contract in a new 
social context, 4:29590 (ORAU/IEA-79-3(0)) 
ELECTRIC UTILITIES/MARGINAL-COST PRICING 
Reviewing the rate design study, 4:30516 
ELECTRIC UTILITIES/PLANNING 
Nuclear energy: a Washington perspective, 4:30405 
ELECTRIC UTILITIES/POWER GENERATION 
Session VII: energy self-sufficiency 1990 (Electricity production, 
present and projected), 4:30495 (CONF-7705119-) 
ELECTRIC UTILITIES/RATE STRUCTURE 
Electric energy: some major policy issues (Responsibilities and 
jurisdiction of FERC), 4:30503 
Electric utilities and solar energy: the service contract in a new 
social context, 4:29590 (ORAU/IEA-79-3(0)) 
Electricity pricing policies for California, 4:30505 
Energy pricing task force report, 4:29004 
Reviewing the rate design study, 4:30516 
ELECTRIC UTILITIES/REGULATIONS 
Electric energy: some major policy issues (Responsibilities and 
jurisdiction of FERC), 4:30503 
Regulation-induced uncertainties seriously impair investment in 
district heating systems, 4:30416 (CONF-7811116-1) 
ELECTRIC UTILITIES/SOLAR ENERGY 
Electric utilities and solar energy: the service contract in a new 
social context, 4:29590 (ORAU/IEA-79-3(0)) 
ELECTRICAL ENGINEERING/RESEARCH PROGRAMS 
Annual research summar, July 1, 1977-June 30, 1978, 4:31054 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 
DC TO DC CONVERTERS 
ELECTRIC COILS 
ELECTRIC CONTACTS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/ENCAPSULATION 
Stress relief of ceramic components in high voltage assemblies. 
Final report, 4:30884 (BDX-613-2105(Rev.)) 
ELECTRICAL EQUIPMENT/EQUIPMENT PROTECTION 
DEVICES 
Rotation sensor switch (PAtent), 4:31072 
ELECTRICAL INSULATION/RESEARCH PROGRAMS 
Bipolar HVDC transmission system study between +-600 kV and 
+-1200 kV: insulation studies. Interim report, 4:29983 (EPRI- 
EL-963) 
ELECTRICAL INSULATION/TESTING 
Partial-discharge diagnostics in models of transformer internal 
insulation, 4:29981 
ELECTRICAL INSULATORS/MATERIALS 
Development, testing and evaluation of MHD materials and 
component designs, 4:30557 (CONF-781018-) 
ELECTRICAL INSULATORS/MATERIALS TESTING 
Development, characterization and evaluation of materials for 


open cycle MHD. Quarterly report, March 1978, 4:30560 (PNL- 


2004-8) 


ELECTROKINETICS 


Diagnosis and fault localization on the PVC protective sheaths of 

high and low voltage cables, 4:29964 
ELECTRICAL INSULATORS/PERFORMANCE TESTING 

Dynamic tests on the insulator chains for the 300 kV crossing of 
the Elbe for the Nordwestdeutschen Kraftwerke 
Aktiengesellschaft, 4:29957 

ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
ELECTRIC-POWERED VEHICLES/CONTROL EQUIPMENT 
Evaluation of motor and controller for electric vehicles, 4:30752 
ELECTRIC-POWERED VEHICLES/DESIGN 

Review of the current status and future prospects of battery- 

powered electric road vehicles, 4:30751 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 

Analytic calculation of degree of storage-battery heating, 4:30303 

Device for monitoring the discharge of a battery, its application 
and measuring method (Patent), 4:30333 

Negative cobalt electrode for an alkaline storage battery (Patent; 
Co/Ni), 4:30312 

Office of Electrochemical Project Management, 4:30287 (ANL- 
78-70) 

ELECTRIC-POWERED VEHICLES/ELECTRIC MOTORS 

Evaluation of motor and controller for electric vehicles, 4:30752 

ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 

BATTERIES 

Development of Li-Al/FeS cells with LiCl-rich electrolyte, 
4:30304 (CONF-7810135-2) 

Lithium/metal sulfide batteries, 4:30286 (ANL-78-70) 

ELECTRIC-POWERED VEHICLES/SODIUM-SULFUR 

BATTERIES 

Recent advances in the development of sodium-sulfur batteries for 
load levelling and motive power applications, 4:30297 

ELECTROCATALYSTS/DOPED MATERIALS 

Doped silver catalysts for H2/air fuel cells, 4:30588 
ELECTROCATALYSTS/FABRICATION 

Catalyst for fuel electrodes of fuel elements (Patent), 4:30582 
ELECTROCATALYSTS/PERFORMANCE 

Doped silver catalysts for H2/air fuel cells, 4:30588 
ELECTRODEPOSITED COATINGS/ADHESION 

Flyer plate techniques for quantitatively measuring the adhesion 
of plated coatings under dynamic conditions, 4:30801 

ELECTRODEPOSITED COATINGS/MEETINGS 
Properties of electrodeposits: their measurement and significance, 
4:30800 
ELECTRODES 
See also ANODES 
CATHODES 
ELECTRODES/ACTIVATED CARBON 

Method to produce nitrogen-containing powdered coal as 

electrode material for electrochemical cells, 4:28827 
ELECTRODES/CORROSION 

Recent materials development and performance in MHD channels 

and auxiliary equipment, 4:30554 (CONF-781018-) 
ELECTRODES/ELECTRIC CONDUCTIVITY 

Development, testing and evaluation of MHD materials, 4:30556 
(CONF-781018-) 

ELECTRODES/ELECTROCHEMICAL CORROSION 

Development, testing and evaluation of MHD materials, 4:30556 
(CONF-781018-) 

Development, testing and evaluation of MHD materials and 
component designs, 4:30557 (CONF-781018-) 

ELECTRODES/FABRICATION 

Magnetohydrodynamic electrode (Patent), 4:30561 

ELECTRODES/MANUFACTURING 

Thermoanthracites as a raw material for the production of 

electrode and carbon-graphite materials, 4:28853 
ELECTRODES/MATERIALS TESTING 

Development and evaluation of materials for MHD power 
generation, 4:30555 (CONF-781018-) 

Development, testing and evaluation of MHD materials and 
component designs, 4:30557 (CONF-781018-) 

Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report, March 1978, 4:30560 (PNL- 
2004-8) 

ELECTRODES/PERFORMANCE TESTING 
Recent materials development and performance in MHD channels 
and auxiliary equipment, 4:30554 (CONF-781018-) 
ELECTRODES/PHASE TRANSFORMATIONS 
Basic energy science, 4:30983 (ANL-78-70) 
ELECTRODYNAMICS 
See also CHARGED-PARTICLE TRANSPORT 
QUANTUM ELECTRODYNAMICS 
ELECTRODYNAMICS/LORENTZ INVARIANCE 
Poincare invariance without Poincare group, 4:31738 
ELECTROKINETICS 
See ELECTRODYNAMICS 





ELECTROLYTES/CHEMICAL PREPARATION 


ELECTROLYTES/CHEMICAL PREPARATION 
Method of making electric storage batteries (German patent; 
activation by electrolyte additive), 4:30339 
ELECTROLYTES/FABRICATION 
Method of preparing electrolyte for use in fuel cells (Patent), 
4:30580 
Method to produce an electrolyte for fuel elements consisting of 
alkali aluminate and alkali carbonate (Patent), 4:30581 
ELECTROLYTIC CELLS/ELECTRODES 
Lead dioxide reference electrode, 4:31028 
ELECTROLYTIC CELLS/ENERGY CONSERVATION 
Office of Electrochemical Project Management, 4:30287 (ANL- 
78-70) 
ELECTROMAGNETIC FIELDS/RADIATION TRANSPORT 
Charge-exchange method for controlling particle beams, 4:31605 
ELECTROMAGNETIC INTERACTIONS 
See also LEPTON-LEPTON INTERACTIONS 
ELECTROMAGNETIC INTERACTIONS/ELEMENTARY 
LENGTH 
Fundamental length hypothesis in a gauge theory context, 4:31688 
(FERMILAB-CONF-78/71-TH 
ELECTROMAGNETIC INTERACTIONS/GAUGE 
INVARIANCE 
Fundamental length hypothesis in a gauge theory context, 4:31688 
(FERMILAB-CONF-78/71-THY) 
Gauge model of weak and electromagnetic interactions with the 
symmetry SU(3) x U(1) x U(1), 4:31733 
ELECTROMAGNETIC INTERACTIONS/SUPERSYMMETRY 
Supersymmetric gauge theories and their possible applications to 
the weak and electromagnetic interactions, 4:31735 
ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
HELICON WAVES 
LASER RADIATION 
MICROWAVE RADIATION 
SYNCHROTRON RADIATION 
ELECTROMAGNETIC RADIATION/ABSORPTION 
Electron cyclotron resonance for electromagnetic waves which 
are propagating at an angle with respect to an inhomogeneous 
magnetic field, 4:31901 
ELECTROMAGNETIC RADIATION/REFLECTION 
Electron cyclotron resonance for electromagnetic waves which 
are propagating at an angle with respect to an inhomogeneous 
magnetic field, 4:31901 
ELECTRON BEAM TARGETS/HEATING 
Filament preheating for phi targets, 4:31945 (SAND-78-2246) 
ELECTRON BEAMS/BEAM SHAPING 
er of projecting a beam of charged particles (Patent), 
4:31226 
ELECTRON BEAMS/BEAM TRANSPORT 
Ribbon-shaped electron beams for plasma-chemistry reactors, 
4:31604 
ELECTRON BEAMS/FOCUSING 
Method of projecting a beam of charged particles (Patent), 
4:31226 
ELECTRON BEAMS/INTERACTIONS 
Nonlinear theory of the interaction of quasimonochromatic wave 
packets with hot plasma electrons, 4:31587 
ELECTRON BEAMS/MICROELECTRONIC CIRCUITS 
wey projecting a beam of charged particles (Patent), 
: 6 
ELECTRON BEAMS/STABILITY 
Ribbon-shaped electron beams for plasma-chemistry reactors, 


4:31604 
ELECTRON COOLING 
Magnetization effects in electron cooling, 4:31302 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON MICROSCOPES 
Support facilities, 4:31424 (ANL-78-90) 
ELECTRON MICROSCOPY/REVIEWS 
Trends and prospects in scanning electron microscopy, 4:30944 
ELECTRON PLASMA WAVES/LANDAU DAMPING 
Design constraints for rf-driven steady-state tokamak reactors, 
4:31906 (ANL/FPP/TM-120) 
ELECTRON PLASMA WAVES/NONLINEAR PROBLEMS 
Non-linear effects during the propagation of electron plasma 
waves in a layer of non-uniform plasma, 4:31904 
ELECTRON SOURCES/FABRICATION 
Effect of diode and array geometrical parameters on performance 
of high field electron emitters formed from unidirectionally 
solidified uranium dioxide-tungsten composites, 4:30888 
ELECTRON SOURCES/PERFORMANCE 
Effect of diode and array geometrical parameters on performance 
of high field electron emitters formed from unidirectionally 
solidified uranium dioxide-tungsten composites, 4:30888 
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ELECTRON SOURCES/WINDOWS 
Electron beam source with an electron exit window connected via 
a window flange (Patent), 4:29513 
ELECTRON SPECTRA/DATA ANALYSIS 
Modified version of SAMPO for TSO graphics analysis of nuclear 
spectroscopic data, 4:31331 (ORO-4935-26) 
ELECTRON-ATOM COLLISIONS/RESONANCE SCATTERING 
Stieltjes-moment-theory technique for calculating resonance 
width’s, 4:31620 (UCRL-82140) 
ELECTRON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 
Polarized-electron elastic scattering asymmetries in SU(2) x U(1), 
4:31689 
ELECTRONIC CIRCUITS 
See also MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
TIMING CIRCUITS 
ELECTRONIC CIRCUITS/DIAGNOSTIC TECHNIQUES 
Microprocessor circuit monitor. Final report, 4:31221 (BDX-613- 
2072(Rev.)) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
PULSE ANALYZERS 
PULSE GENERATORS 
ELECTRONIC EQUIPMENT/ELECTRIC CONTACTS 
Thick film bonding, 4:31222 (BDX-613- — )) 
ELECTRONIC EQUIPMENT/POTTING 
Predicting the thermal response of an encapsulation process, 
4:31219 (BDX-613-2034(Rev.)) 
ELECTRONIC EQUIPMENT/POTTING MATERIALS 
Evaluation of polystyrene bead foam as an encapsulant for 
electonic packages. Final report, 4:31218 (BDX-613-2021(Rev.)) 
ELECTRON-ION COLLISIONS/EXCITATION 
Determination of excitation cross sections and transition 
probabilities of Hg II, 4:31631 
ELECTRON-ION COLLISIONS/RESONANCE SCATTERING 
Stieltjes-moment-theory technique for calculating resonance 
width’s, 4:31620 (UCRL-82140) 
ELECTRON-MOLECULE COLLISIONS/ENERGY-LEVEL 
TRANSITIONS 
Electronic spectroscopy of benzene and the fluorobenzenes by 
variable angle electron impact, 4:31590 
ELECTRON-MOLECULE COLLISIONS/EXCITATION 
Electron-impact excitation function of the C*II/sub u/ state of Ne, 
4:31632 
ELECTRON-MOLECULE COLLISIONS/POTENTIAL 
SCATTERING 
Electron-molecule scattering in momentum space, 4:31621 
ELECTRON-MOLECULE COLLISIONS/RESONANCE 
SCATTERING 
Stieltjes-moment-theory technique for calculating resonance 
width’s, 4:31620 (UCRL-82140) 
ELECTRON-NEUTRON INTERACTIONS/ELASTIC 
SCATTERING 
Polarized-electron elastic scattering asymmetries in SU(2) x U(1), 
4:31689 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
e* e~ annihilation (Review), 4:31652 (SLAC-PUB-2224) 
Hadrons and quarks in high energy collisions, 4:31652 
Higgs scalar in heavy-vector-meson decays, 4:31691 
New particle in e* e~ annihilation: the heavy lepton tau*~, 4:31656 
Phi meson: precise measurement of its mass and observation of the 
w-phi interference, 4:31654 
Search for the phi—7* w~ decay (in e* e~ interactions (cross 
sections decay branching ratio, form factors)), 4:31655 
Spin forces in charmonium spectroscopy, 4:31692 
W* W" and Z°Z° pair production in e* e~, pp, and p-barp 
colliding beams, 4:31681 
ELECTRON-POSITRON INTERACTIONS/ELECTRON PAIRS 
Electromagnetic form factor of the nucleon in the timelike region, 
4:31694 
ELECTRON-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Polarized-electron elastic scattering asymmetries in SU(2) x U(1), 
4:31689 
ELECTRONS 
See also RUNAWAY ELECTRONS 
SOLVATED ELECTRON. 
ELECTRONS/ENERGY LOSSES 
Re-examination of the intensity distribution in the electron energy- 
loss spectrum of ethylene, 4:31798 
ELECTRONS/FIELD THEORIES 
Fundamental length hypothesis in a gauge theory context, 4:31688 
(FERMILAB-CONF-78/71-THY) 





JUNE 15, 1979 


ELECTRONS/MASS DIFFERENCE 
Fundamental length hypothesis in a gauge theory context, 4:31688 
(FERMILAB-CONF-78/71-THY) 
ELECTRONS/SYNCHROTRON RADIATION 
Synchrotron radiation from a charge in a circular orbit in a 
magnetized plasma, 4:31894 
ELECTROSTATIC ACCELERATORS 
See also COCKCROFT-WALTON ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 
ELECTROSTATIC ACCELERATORS/BEAM DYNAMICS 
Charge-exchange method for controlling particle beams, 4:31605 
ELECTROSTATIC ACCELERATORS/ELECTRICAL 
INSULATION 
Preliminary comparison of MP sparking characteristics for SF¢ 
insulating gas mixtures and pure SFe, 4:31296 (BNL-25285) 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Electrostatic dust precipitator (Patent), 4:31281 
Electrostatic precipitator, 4:29948 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
Hybrid-type electrostatic precipitators, 4:31288 
State of flue gas dust removal, 4:28864 
ELECTROSTATIC PROBES/ELECTRIC CONDUCTIVITY 
Electrostatic probe in a magnetic field, 4:31853 
ELEMENTARY LENGTH/ELECTROMAGNETIC 
INTERACTIONS 
Fundamental length hypothesis in a gauge theory context, 4:31688 
(FERMILAB-CONF-78/71-THY) 
ELEMENTARY LENGTH/GAUGE INVARIANCE 
Fundamental length hypothesis in a gauge theory context, 4:31688 
(FERMILAB-CONF-78/71-THY) 
ELEMENTARY LENGTH/LIMITING VALUES 
Fundamental length hypothesis in a gauge theory context, 4:31688 
(FERMILAB-CONF-78/71-THY) 
ELEMENTARY PARTICLES 
See also HADRONS 
LEPTONS 
ELEMENTARY PARTICLES/SPIN 
Spin, supersymmetry, and square roots of constraints, 4:31823 
ELEMENTARY PARTICLES/SUPERGRAVITY 
Spin, supersymmetry, and square roots of constraints, 4:31823 
ELEMENTARY PARTICLES/SUPERSYMMETRY 
Spin, supersymmetry, and square roots of constraints, 4:31823 
ELLIPSOMETERS/DESIGN 
Ellipsometry of electrochemical surface layers, 4:31358 
ELLIPSOMETERS/PERFORMANCE 
Ellipsometry of electrochemical surface layers, 4:31358 
ELMO BUMPY TORUS/MICROWAVE AMPLIFIERS 
Development program for a 200 kW, CW, 28-GHz gyroklystron. 
Quarterly report No. 10, July-September 1978, 4:31935 (ORNL/ 
Sub-01617/10) 
EMBARGOES/ECONOMIC IMPACT 
U.S. intelligence analysis and the oil issue, 1973-1974, 4:30491 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMERGENCY PLAN/ECONOMIC IMPACT 
Standby Conservation Plan No. 3: Emergency advertising lighting 
restrictions. Economic analysis, 4:30425 (DOE/ERA-0050) 
EMISSION SPECTROSCOPY 
See also FLUORESCENCE SPECTROSCOPY 
EMISSION SPECTROSCOPY/INTERFERENCE 
Effectiveness of interference filters for eingrg ¥ stray light 
effects in atomic emission spectrometry, 4:309 
EMISSION SPECTROSCOPY/OPTICAL FILTERS 
Effectiveness of interference filters for reduction of stray light 
effects in atomic emission spectrometry, 4:30971 
EMISSION SPECTROSCOPY/SENSITIVITY 
Solution-spectroscopic methods for the simultaneous multi- 
element analysis of lubricating oils, 4:29188 (AED-CONF-77- 
491-033) 
EMS 
(Ethyl methanesulfonate.) 
EMS/DOSE-RESPONSE RELATIONSHIPS 
Conditions necessary for quantifying ethyl methanesulfonate- 
induced mutations to purine-analogue resistance in Chinese 
hamster V79 cells, 4:31507 
ENDOCRINE GLANDS 
See also ADRENAL GLANDS 
PANCREAS 


THYROID 
ENDOCRINE GLANDS/BIOLOGICAL RADIATION EFFECTS 
Radiation toxicity in dogs (Gamma radiation), 4:31484 (ANL-78- 


90) 
ENDOXAN/TOXICITY 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
ENERGY ANALYSIS/MATHEMATICAL MODELS 
Energy demand and energy demand research, 4:30526 


ENERGY CONSERVATION/SOCIO-ECONOMIC FACTORS 


ENERGY CASCADE/EVALUATION 
Waste heat utilization: a conservation measure whose day has 
come, 4:30421 
ENERGY CONSERVATION 
Compatibility of solar and conservation policies, 4:30436 
Cost study application of the guidebook on integrated community 
energy systems: indirect economic and energy impacts, 4:30410 
(ANL/ICES-TM-17) 
Energy and conservation of renewable resources: a statement by 
the Soil Conservation Society of America, 4:30537 
Energy conservation in the chemical industry: a lesson from the 
Old Testament of resource economics, 4:30438 
Energy conservation in the energy and petrochemical industries of 
Canada, 4:30440 
Energy conservation in the petroleum refining industry, 4:30441 
Energy sources 78/79, 4:29557 
Guidebook on integrated community energy systems: indirect 
economic and energy impacts, 4:30409 (ANL/ICES-TM-16) 
Industrial energy dilemma, 4:30525 
Insulation industry: savings through improved production as well 
as use of product, 4:30435 
Managing energy in DOE facilities, 4:30422 (DOE/AD-0016) 
Problems and related issues in the aluminum industry, 4:30439 
Standby Conservation Plan No. 1: emergency weekend gasoline 
sales restrictions. Economic analysis, 4:30424 (DOE/ERA-0041) 
Waste heat utilization: a conservation measure whose day has 
come (Overview and discussion of "energy cascade” concept), 
4:30421 
ENERGY CONSERVATION/DEMONSTRATION PROGRAMS 
Industrial energy conservation problems in New Jersey, 4:30442 
ENERGY CONSERVATION/EDUCATION 
Comprehensive program and plan for Federal energy education, 
extension, and information activities. The first report to 
Congress, P.L. 95-39, Title V, National Energy Extension 
Service Act, 4:30348 (DOE/IR-005) 
ENERGY CONSERVATION/EMERGENCY PLAN 
Standby Conservation Plan No. 3: Emergency advertising lighting 
restrictions. Economic analysis, 4:30425 (DOE/ERA-0050) 
ENERGY CONSERVATION/ENVIRONMENTAL EFFECTS 
EPA's program on the environmental aspects of energy 
conversion and conservation, 4:30369 
ENERGY CONSERVATION/FORECASTING 
Energy demand and energy demand research, 4:30526 
ENERGY CONSERVATION/IMPLEMENTATION 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 6. End-use energy conservation data base 
and scenarios, 4:30518 (LBL-7896(Pt.6)) 
ENERGY CONSERVATION/INVESTMENT 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 3. Policy barriers and investment 
decisions in industry, 4:30426 (LBL-7896(Pt.3)) 
ENERGY CONSERVATION/MEETINGS 
Proceedings of a symposium on implications of energy 
conservation and supply alternatives, 4:30433 
Proceedings of the workshop on community energy conservation: 
United States and Sweden, 4:30702 (CONF-780466-) 
ENERGY CONSERVATION/PLANNING 
Local energy office: operations manual, 4:30350 
Selling your energy-conservation program, 4:30443 
ENERGY CONSERVATION/PUBLIC OPINION 
Comprehensive program and plan for Federal energy education, 
extension, and information activities. The first report to 
Congress, P.L. 95-39, Title V, National Energy Extension 
Service Act, 4:30348 (DOE/IR-005) 
ENERGY CONSERVATION/RECOMMENDATIONS 
Fuel utilization and conservation task force report, 4:29003 
ENERGY CONSERVATION/REGULATIONS 
Energy Policy and Conservation Act (Public Law 94-163) as 
amended by the National Energy Conservation Policy Act 
(Public Law 95-619). Title 10. Energy. Chapter II. Department 
of Energy. Subchapter D. Energy conservation. Part 430. 
Energy conservation program for Consumer Products, 4:30423 
(DOE/CS-0056) 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Proceedings of the workshop on community energy conservation: 
United States and Sweden, 4:30702 (CONF-780466-) 
ENERGY CONSERVATION/RESOURCE POTENTIAL 
Comparative evaluation of recent reports on the energy 
conservation potential from cogeneration, 4:30417 (ORNL/TM- 
6602) 
ENERGY CONSERVATION/REVIEWS 
Overview of development and new utilization technology, 4:30437 
ENERGY CONSERVATION/SOCIO-ECONOMIC FACTORS 
Impact of energy development in the southwest (23 papers). 
4:30364 





ENERGY CONSUMPTION 


ENERGY CONSUMPTION 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 6. End-use energy conservation data base 
and scenarios, 4:30518 (LBL-7896(Pt.6)) 
ENERGY CONSUMPTION/CONTROL 
Monitoring and control of the power consumption in an electric 
steel plant, 4:30663 
ENERGY CONSUMPTION/ECONOMIC DEVELOPMENT 
Decoupling economic growth and increased energy consumption: 
a long overlooked possibility, 4:30361 
Energy demand and energy demand research, 4:30526 
ENERGY CONSUMPTION/ECONOMIC GROWTH 
Economic growth or no growth (Needs to get to year 2000), 
4:30358 
ENERGY CONSUMPTION/ECONOMIC IMPACT 
Economic growth and energy consumption, 4:30354 (AED-Conf- 
77-193-002) 
ENERGY CONSUMPTION/FORECASTING 
Energy demand and energy demand research, 4:30526 
Simulation of the system energy, environment, industry: energy 
consumption of transportation in Baden-Wuerttemberg. Part 1. 
Fundamentals of the mod! (In German), 4:30642 (IKE-K-51-3) 
Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 
ENERGY CONSUMPTION/GEOLOGICAL SURVEYS 
Economical and geological prospects of fossil and nuclear energy 
sources of the world, 4:30388 
ENERGY CONSUMPTION/GLOBAL ASPECTS 
International energy perspectives, 4:30523 
ENERGY CONSUMPTION/MEETINGS 
Who can appease the urban craving for energy, 4:30715 
ENERGY CONSUMPTION/MONITORING 
Monitoring and control of the power consumption in an electric 
steel plant, 4:30663 
ENERGY CONSUMPTION/PLANNING 
Local energy office: operations manual, 4:30350 
ENERGY CONSUMPTION/PUBLIC OPINION 
Comprehensive program and plan for Federal energy education, 
extension, and information activities. The first report to 
Congress, P.L. 95-39, Title V, National Energy Extension 
Service Act, 4:30348 (DOE/IR-005) 
ENERGY CONVERSION/ENERGY MODELS 
Modeling of the energy production and conversion sectors (In 
France to determine investment programs), 4:30515 
ENERGY CONVERSION/ENVIRONMENTAL EFFECTS 
EPA's program on the environmental aspects of energy 
conversion and conservation, 4:30369 
ENERGY DEMAND/ECONOMIC GROWTH 
Energy shortage and energy price increases: impact on the 
international economy and on the standard of living, 4:30363 
ENERGY DEMAND/FINANCING 
Energy supply and demand balances and financing requirements in 
non-OPEC developing nations. Final report (Projections to 
1990 and 2020), 4:30449 (HCP/H-6407) 
ENERGY DEMAND/FORECASTING 
Analysis of demand development in business, trade and industry, 
4:30459 
Energy supply and demand balances and financing requirements in 
non-OPEC developing nations. Final report (Projections to 
1990 and 2020), 4:30449 (HCP/H-6407) 
Estimations of commercial energy requirements in various sectors 
- results gained from analyses and projections, 4:30390 
ENERGY EFFICIENCY/ENERGY POLICY 
Conservation and governance, 4:30471 
ENERGY EFFICIENCY/STANDARDS 
Energy Policy and Conservation Act (Public Law 94-163) as 
amended by the National Energy Conservation Policy Act 
(Public Law 95-619). Title 10. Energy. Chapter II. Department 
of Energy. Subchapter D. Energy conservation. Part 430. 
Energy conservation program for Consumer Products, 4:30423 
(DOE/CS-0056) 
ENERGY EXTENSION SERVICE/FINANCING 
Comprehensive program and plan for Federal energy education, 
extension, and information activities. The first report to 
Congress, P.L. 95-39, Title V, National Energy Extension 
Service Act, 4:30348 (DOE/IR-005) 
ENERGY EXTENSION SERVICE/IMPLEMENTATION 
Comprehensive program and plan for Federal energy education, 
extension, and information activities. The first report to 
Congress, P.L. 95-39, Title V, National Energy Extension 
Service Act, 4:30348 (DOE/IR-005) 
ENERGY FACILITIES/DATA PROCESSING 
AESOP-SCIE symposium on advanced computing, 4:30352 
(CONF-781061-) 
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ENERGY FACILITIES/ENERGY CONSERVATION 
Energy ag in the energy and petrochemical industries of 
Canada, 4:30440 
ENERGY ACILITIES/OPERATION 
AESOP-SCIE symposium on advanced computing, 4:30352 
(CONF-781061-) 
ENERGY MODELS 
State-level electricity demand forecasting model (For 1980, 1985, 
1990), 4:30496 (CONF-7810150-1) 
Vintage model of the demand for energy and employment in 
Australian manufacturing industry, 4:30360 
ENERGY MODELS/DATA BASE MANAGEMENT 
System 2000 data base for MAGEN data and its associated 
Fortran programs, 4:30351 (BNL-25680) 
ENERGY MODELS/ENERGY SUPPLIES 
Energy systems in consideration of medium-term and long-term 
prospects (To year 2000; and 2000 to 2030), 4:30455 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 
Banquet address, 4:29745 (CONF-771153-P1) 
Proceedings of a symposium on implications of energy 
conservation and supply alternatives, 4:30433 
ENERGY POLICY/DECISION MAKING 
Conservation and governance, 4:30471 
Energy models and policy making, 4:30476 
ENERGY POLICY/ECONOMIC IMPACT 
Energy policies: price impacts on the U.S. food system, 4:30470 
U.S. energy problem: America’s Achilles’ heel, 4:30467 
ENERGY POLICY/IMPLEMENTATION 
Role of the states in energy, 4:30464 (DOE/PE-0009) 
ENERGY POLICY/PLANNING 
Case studies in regional energy planning, 4:30477 
ENERGY POLICY/RECOMMENDATIONS 
Declaration of policy (American es Congress), 4:30475 
Industrial energy dilemma, 4:30525 
ENERGY POLICY/SOCIO-ECONOMIC FACTORS 
Role of social science research in meeting energy needs (Six 
constraints and their removal), 4:30356 (ORNL-5351) 
ENERGY POLICY AND CONSERVATION ACT 
Energy Policy and Conservation Act (Public Law 94-163) as 
amended by the National Energy Conservation Policy Act 
(Public Law 95-619). Title 10. Energy. Chapter II. Department 
of Energy. Subchapter D. Energy conservation. Part 430. 
Energy conservation program for Consumer Products, 4:30423 
(DOE/CS-0056) 
ENERGY SHORTAGES 
Geopressure-geothermal energy: industry perspective, 4:29744 
(CONF-771153-P1) 
Living with energy shortage, 4:30454 
U.S. energy problem: America’s Achilles’ heel, 4:30467 
ENERGY SHORTAGES/DEVELOPING COUNTRIES 
Energy supply and demand balances and financing requirements in 
non-OPEC developing nations. Final report (Projections to 
1990 and 2020), 4:30449 (HCP/H-6407) 
ENERGY SHORTAGES/ECONOMIC IMPACT 
Economic growth or no growth (Needs to get to year 2000), 
4:30358 
ENERGY SOURCE DEVELOPMENT 
Energy development: a need for new arrangements in public and 
private collaboration (Luncheon address), 4:30381 
IGT experience in energy economics and regional analyses, 
4:30362 


ENERGY SOURCE DEVELOPMENT/BUDGETS 
Pushing commercialization in a year of budget cuts (Special report 
on DOE's FY-80 budget), 4:30393 
ENERGY SOURCE DEVELOPMENT/ 
COMMERCIALIZATION 
Pushing commercialization in a year of budget cuts (Special report 
on DOE's FY-80 budget), 4:30393 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 
Impact of energy development in the southwest (23 papers), 
4:30364 


Session VI: the economic, environmental and sociological impact 
of alternate energy sources (Energy and economics), 4:30532 
(CONF-7705119-) 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Energy and environment: an intergovernmental perspective, 
4:30372 (COO-4310-1) 

Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 

Impact of energy development in the southwest (23 papers), 
4:30364 

ENERGY SOURCE DEVELOPMENT/FINANCING 

Texas energy development fund. Volume I. Perspectives for RD 

and D, 4:30538 
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ENERGY SOURCE DEVELOPMENT/GOVERNMENT 
POLICIES 
Energy and environment: an intergovernmental perspective, 
4:30372 (COO-4310-1) 
ENERGY SOURCE DEVELOPMENT/GRANTS 
Appropriate energy technology, 4:30535 (LBL-6877) 
ENERGY SOURCE DEVELOPMENT/MEETINGS 
10th World Energy Conference, 1977, summary of Group 4: non- 
conventional energy sources- studies on development, 4:29578 
ENERGY SOURCE DEVELOPMENT/REGIONAL ANALYSIS 
Case studies in regional energy planning, 4:30477 
ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 
Impact of energy development in the southwest (23 papers), 
4:30364 


ENERGY SOURCE DEVELOPMENT/SYSTEMS ANALYSIS 
System 2000 data base for MAGEN data and its associated 
Fortran programs, 4:30351 (BNL-25680) 
ENERGY SOURCE DEVELOPMENT/TECHNOLOGY 
ASSESSMENT 
Session VII: energy self-sufficiency 1990 (Economics of energy 
self-sufficiency program), 4:30533 (CONF-7705119-) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
ENERGY SOURCES/COMMERCIALIZATION 
Session VII: energy self-sufficiency 1990 (Evaluation of readiness 
for commercialization of certain technologies), 4:30534 (CONF- 
7705119-) 
ENERGY SOURCES/DEMAND FACTORS 
IGT experience in energy economics and regional analyses, 
4:30362 
ENERGY SOURCES/ECONOMIC IMPACT 
Energy production and human health, 4:31492 (ANL-78-90) 
Session VI: the economic, environmental and sociological impact 
of alternate energy sources (Energy and lifestyles), 4:30531 
(CONF-7705119-) 
ENERGY SOURCES/ECONOMICS 
IGT experience in energy economics and regional analyses, 
4:30362 
ENERGY SOURCES/EDUCATIONAL TOOLS 
Workshop on energy resources and electric power generation for 
high school science teachers. Final report, 4:30719 (TID-28975) 
ENERGY SOURCES/ENERGY SOURCE DEVELOPMENT 
Power industry of China, 4:30379 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Division of Biological and Medical Research annual report, 1977, 
4:31511 (ANL-78-90) 
ENERGY SOURCES/EVALUATION 
Nuclear problems. Our energy supply today and tomorrow (Book 
in German), 4:30456 
ENERGY SOURCES/FORECASTING 
Economical and geological prospects of fossil and nuclear energy 
sources of the world, 4:30388 
Energy supplies for Denmark - the choice up until the year 2000, 
4:30373 (INIS-mf-4146) 
Energy supply: resources, technologies, prospects (Book in 
German), 4:30383 
Overview of alternative supply developments, 4:30457 
ENERGY SOURCES/GEOLOGICAL SURVEYS 
Economical and geological prospects of fossil and nuclear energy 
sources of the world, 4:30388 
ENERGY SOURCES/GLOBAL ASPECTS 
Energy reserves of our planet, 4:30370 (AED-Conf-77-193-003) 
Energy supply: resources, technologies, prospects (Book in 
German), 4:30383 
ENERGY SOURCES/HEALTH HAZARDS 
Human ecology, 4:31459 (CEER-5) 
ENERGY SOURCES/MEETINGS 
Proceedings of the symposium on energy, 4:30527 (CONF- 
7705119-) 
ENERGY SOURCES/RESOURCE POTENTIAL 
IGT experience in energy economics and regional analyses, 
4:30362 
Power industry of China, 4:30379 
ENERGY SOURCES/SOCIAL IMPACT 
Energy production and human health, 4:31492 (ANL-78-90) 
Session VI: the economic, environmental and sociological impact 
of alternate energy sources (Energy and lifestyles), 4:30531 
(CONF-7705119-) 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 


ENVIRONMENT/MANUALS 


HEAT STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/RESEARCH PROGRAMS 
Evaluation and control of research proposals, 4:30408 (TID- 
29416) 
ENERGY STORAGE SYSTEMS 
Electrical load management: the British experience (Increased use 
of energy storage), 4:30499 
Generation of high power pulses using inductive energy storage, 


4:31931 
ENERGY STORAGE SYSTEMS/EFFICIENCY 
Possible compensation of reduced electrical output of nuclear 
power and heat plants for peak power production, 4:30281 
(INIS-mf-4055) 
ENERGY STORAGE SYSTEMS/OPERATION 
Application of the storage capacity of hot-water feed lines in 
increasing installed heat plant electrical output, 4:30282 (INIS- 
mf-4055) 
ENERGY STORAGE SYSTEMS/PEAK-LOAD PRICING 
Peak power from batteries. The sodium-sulfur battery - an 
accumulator for peak load compensation, 4:30295 
ENERGY SUPPLIES 
U.S. energy problem: America’s Achilles’ heel, 4:30467 
ENERGY SUPPLIES/CONSUMPTION RATES 
Missouri energy profiles (Includes glossary), 4:30451 (NP-23572) 
ENERGY SUPPLIES/COST 
Energy systems in consideration of medium-term and long-term 
prospects (To year 2000; and 2000 to 2030), 4:30455 
Session VI: the economic, environmental and sociological impact 
of alternate energy sources (Energy and economics), 4:30532 
(CONF-7705119-) 
ENERGY SUPPLIES/EVALUATION 
Nuclear problems. Our energy supply today and tomorrow (Book 
in German), 4:30456 
ENERGY SUPPLIES/FINANCING 
Energy supply and demand balances and financing requirements in 
non-OPEC developing nations. Final report (Projections to 
1990 and 2020), 4:30449 (HCP/H-6407) 
ENERGY SUPPLIES/FORECASTING 
Energy supply and demand balances and financing requirements in 
non-OPEC developing nations. Final report (Projections to 
1990 and 2020), 4:30449 (HCP/H-6407) 
Energy systems in consideration of medium-term and long-term 
prospects (To year 2000; and 2000 to 2030), 4:30455 
Future availability of natural gas, 4:29210 
Importance of energy supply: evaluation, target criteria and 
supply strategies, 4:30458 
Oil remains the backbone of energy supply, 4:29163 
Power industry of China, 4:30379 
ENERGY SUPPLIES/MEETINGS 
Proceedings of a symposium on implications of energy 
conservation and supply alternatives, 4:30433 
ENERGY SUPPLIES/NATURAL GAS 
Future availability of natural gas, 4:29210 
ENERGY SUPPLIES/PLANNING 
Living with energy shortage, 4:30454 
ENERGY SUPPLIES/TECHNOLOGY UTILIZATION 
Has the wind turned against us, 4:30395 
ENGINES 
See also DIESEL ENGINES 
HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
ENGINES/FORECASTING 
Engines and energy: future trends, 4:30524 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
ENHANCED RECOVER Y/COMMERCIALIZATION 
Enhance oil recovery: focus group results, 4:29063 (DOE/TIC- 
10020) 
Enhanced oil recovery: report on a focus group discussion, 
4:29064 (DOE/TIC-10021) 
ENHANCED RECOVERY/ECONOMIC ANALYSIS 
Computation of the economic effectiveness of measures for 
increasing oil recovery, 4:29102 
ENHANCED RECOVERY/FEASIBILITY STUDIES 
Fluid saturations from electrical measurements between weils, 
4:29060 (BETC/RI-78/1) 
ENVIRONMENT 
See also BIOSPHERE 
ENVIRONMENT/MANUALS 
Survey of instrumentation for environmental monitoring, 4:31381 
(LBL-6877) 





ENVIRONMENT/MONITORING 


ENVIRONMENT/MONITORING 
Collaborative testing of EPA Method 11, 4:31403 
ENVIRONMENTAL EFFECTS/FORECASTING 
Will an increase in carbon dioxide really not mean higher 
temperatures. Against the speculations on a climatic disaster, 
4:31392 
ENVIRONMENTAL IMPACT STATEMENTS/MANUALS 
Proposed format and content of environmental reports for deep 
geologic terminal repositories for radioactive material, 4:29455 
(RHO-BWI-CD-18) 
ENVIRONMENTAL IMPACTS/DATA ACQUISITION 
Data constraints on the environmental evaluation of new 
transportation energy technology, 4:30367 (CONF-790130-1) 
ENVIRONMENTAL IMPACTS/DATA ANALYSIS 
Data constraints on the environmental evaluation of new 
transportation energy technology, 4:30367 (CONF-790130-1) 
ENVIRONMENTAL IMPACTS/LEGAL ASPECTS 
Environmental restrictions, 4:31423 
ENVIRONMENTAL IMPACTS/SIMULATION 
Hierarchical decomposition approach to environmental policy 
analysis, 4:30366 (BNL-24444) 
ENVIRONMENTAL MATERIALS/CHEMICAL ANALYSIS 
Automated data handling of uranium analyses for the NURE 
program. Informal report, 4:29354 (LA-7648-MS) 
ENVIRONMENTAL POLICY/SIMULATION 
Hierarchical decomposition approach to environmental policy 
analysis, 4:30366 (BNL-24444) 
ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
RADIONUCLIDE MIGRATION 
ENVIRONMENTAL TRANSPORT/MATHEMATICAL 
MODELS 
Model evaluation for travel distances 30 to 140 km (Verification of 
transport models using **Kr data at Savannah River Plant), 
4:31401 (DP-MS-78-46) 
Modeling pollutant dispersion over irregular terrain with second 
moments and cubic splines, 4:31385 (DP-MS-78-48) 
ENZYME ACTIVITY/INHIBITION 
Effects of phenol on ATPase activities in crude gill homogenates 
of rainbow trout (Salmo gairdneri Richardson), 4:31513 (PNL- 
2697) 
ENZYME ACTIVITY/TEMPERATURE DEPENDENCE 
Effects of phenol on ATPase activities in crude gill homogenates 
of rainbow trout (Salmo gairdneri Richardson), 4:31513 (PNL- 
2697) 
ENZYMES 
See also ATP-ASE 
LIGASES 
PEPTIDE HYDROLASES 
PHOSPHOTRANSFERASES 
ENZYMES/ACTIVATION ANALYSIS 
Diverse applications of affinity labels, 4:31434 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Cellular interactions uncouple B-adrenergic receptors from 
adenylate cyclase, 4:31433 
ENZYMES/DOSE-RESPONSE RELATIONSHIPS 
Genetics and physiological expression of B-hydroxy acid 
dehydrogenase in Drosophila, 4:31438 
ENZYMES/ENZYME ACTIVITY 
Association of B-glucosidase with intact cells of 
thermoactinomyces, 4:31432 
ENZYMES/INACTIVATION 
Studies on the proteolytic inactivation and the limited proteolysis 
of the arom pentafunctional enzyme conjugate of Neurospora 
crassa, 4:31430 (TID-29020) 
ENZYMES/SUBSTRATES 
New substrate for formylkynurenine formamidase: N’, N/sup a/- 
diformylkynurenine, 4:31435 
ENZYMES/USES 
Application of enzymic agents in the technique of oil excavation 
(As viscosity breaking agents), 4:29130 
EPCA 
See ENERGY POLICY AND CONSERVATION ACT 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES 
See also ARALDITE 
EPOXIDES/FAILURES 
Engineering approach to static and fatigue behavior of flawed 
fiber-composite laminates, 4:30928 (UCRL-81753) 
EPOXIDES/FATIGUE 
Engineering approach to static and fatigue behavior of flawed 
fiber-composite laminates, 4:30928 (UCRL-81753) 
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EPOXIDES/MECHANICAL PROPERTIES 
Characterizaion of a Kevlar-filled epoxy molding compound, 
4:30909 (BDX-613-2121) 
Epoxy resin-elastomer system for filament winding, 4:30912 
(UCRL-81245) 
EPOXIDES/SURFACE COATING 
Stress relief of ceramic components in high voltage assemblies. 
Final report, 4:30884 (BDX-613-2105(Rev.)) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPSTEIN-BARR VIRUS 
See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also COMPRESSED AIR ENERGY STORAGE 
EQUIPMENT 
DRILLING EQUIPMENT 
EARTHMOVING EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
EQUIPMENT/MANUFACTURING 
Calculation of the duration of the technological cycle of 
manufacture of equipment for nuclear power plants, 4:30110 
EQUIPMENT PROTECTION DEVICES/DESIGN 
Rotation sensor switch (PAtent), 4:31072 
ERBIUM 156/ROTATIONAL STATES 
Non-axial deformability of rotating nuclei in the two-phase model, 
4:31781 
ERBIUM 166/ROTATIONAL STATES 
Non-axial deformability of rotating nuclei in the two-phase model, 
4:31781 
ERBIUM 168/GIANT RESONANCE 
Width of El giant resonance of deformed nuclei in the 150< or 
=A < or = 186 region, 4:31766 
ERBIUM 168 TARGET/PHOTONUCLEAR REACTIONS 
Width of El giant resonance of deformed nuclei in the 150< or 
=A < or = 186 region, 4:31766 
ERBIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Phase transitions in complex magnetic structures, 4:30807 
ERBIUM BORIDES/CRYSTAL STRUCTURE 
Neutron scattering observations on the magnetic phases of 
rareearth ternary superconductors, 4:30836 (BNL-25342) 
ERBIUM BORIDES/SUPERCONDUCTIVITY 
Neutron scattering observations on the magnetic phases of 
rareearth ternary superconductors, 4:30836 (BNL-25342) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES/CHEMICAL ANALYSIS 
Molecular anatomy program, 4:31426 (ANL-78-90) 
ERYTHROCYTES/MORPHOLOGICAL CHANGES 
Parallel decrease of erythrocyte membrane deformability and 
spectrin solubility at low pH, 4:31445 
ERYTHROPOIETIN/ABUNDANCE 
Inappropriate erythropoietin secretion in polycythemia vera, 
4:31440 


ERYTHROPOIETIN/SECRETION 
Inappropriate erythropoietin secretion in polycythemia vera, 
4:31440 


ESTUARIES/HYDRODYNAMICS 
SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 
ESTUARIES/SEDIMENTATION 
SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANAL 
See ACETALDEHYDE 
ETHANE/ELECTRON-MOLECULE COLLISIONS 
Electron impact spectra of methane, ethane, and neopentane, 
4:31624 
ETHANOL/BIOSYNTHESIS 
Effect of nitrogen oxide pretreatments on enzymatic hydrolysis of 
cellulose, 4:29623 (LBL-7879) 
Tentative projection of costs for conversion of sugar wastes to 
ethanol to be used as fuel or as an industrial feedstock (Brief 
analysis as applied to Hawaii), 4:29553 (CONF-7705119-) 
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ETHANOL/DEMAND FACTORS 
Liquid fuels from renewable reources: feasibility study. Volume 
A. Demand studies, 4:30544 (NP-23604(Vol.A)) 
ETHANOL/ECONOMIC ANALYSIS 
Comparative economic assessment of ethanol from biomass, 
4:29622 (HCP/ET-2854) 
ETHANOL/PRODUCTION 
Comparative economic assessment of ethanol from biomass, 
4:29622 (HCP/ET-2854) 
Liquid fuels from renewable resources: feasibility study. Volume 
B. Conversion studies, 4:30545 (NP-23604(Vol.B)) 
ETHERS 
See also ANISOLE 
ETHYL ETHER 
ETHERS/CARCINOGENESIS 
Cytologic observations and cancer incidence following exposure 
to BCME (bis(chloromethyl)ether), 4:31517 
ETHINE 
See ACETYLENE 
ETHYL ETHER/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
ETHYLALDEHYDE 
See ACETALDEHYDE 
ETHYLENE/CHARGED-PARTICLE TRANSPORT 
Re-examination of the intensity distribution in the electron energy- 
loss spectrum of ethylene, 4:31798 
ETHYLENE/CHEMISORPTION 
LEED analysis of acetylene and ethylene chemisorption on the 
Pt(111) surface: Evidence for ethylidyne formation, 4:30982 
ETHYLENE/ION-MOLECULE COLLISIONS 
Photoionization of ethylene clusters, 4:31623 
ETHYLENE/PHOTOIONIZATION 
Photoionization of ethylene clusters, 4:31623 
ETHYLENE/RADIOLYSIS 
Effect of pH on oxygen (*P) atom formation in y-ray irradiated 
aqueous solutions, 4:31033 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLMETHANE SULFONATE 
See EMS 
ETHYNE 
See ACETYLENE 
EUROPE 
See also AUSTRIA 
CZECHOSLOVAKIA 
FRANCE 
GERMAN FEDERAL REPUBLIC 
ITALY 
NETHERLANDS 
ROMANIA 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 
USSR 
YUGOSLAVIA 
EUROPE/ENERGY SOURCES 
Has Europe solved its energy problem or found another, 4:30359 
EUROPE/FUEL SUBSTITUTION 
Has Europe solved its energy problem or found another, 4:30359 
EUROPE/NATURAL GAS DISTRIBUTION SYSTEMS 
"Megal’ - the east-west connection in the European interconnected 
natural gas network, 4:29271 
Natural gas transport with the aid of pipelines, 4:29268 (AED- 
CONF-78-155-056) 
EUROPEAN COMMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/ENERGY POLICY 
European energy policy and the future role of renewable energy 
sources, 4:30472 
EUROPEAN COMMUNITIES/ENERGY SUPPLIES 
Oil statistics, 4:29086 
EUROPIUM/ACTIVATION ANALYSIS 
Harrisburg 1° x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
EUROPIUM/SOLVENT EXTRACTION 
Extraction of U(VI), Th(IV), Am(IIT) and Eu(IIT) by bis para- 
octylpheny! phosphoric acid in benzene diluent, 4:30981 
EUROPIUM COMPOUNDS/ENERGY TRANSFER 
Lanthanide ions as sensitive probes in intermolecular energy 
transfer and organic photochemistry. Final report, 4:31030 
(ORO-3797-65) 
EUROPIUM IONS/ENERGY-LEVEL TRANSITIONS 
—— of transition probabilities in the first europium ion, 
4:31617 
EVACUATED COLLECTORS 
See also EVACUATED TUBE COLLECTORS 
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EVACUATED COLLECTORS/DESIGN 
Solar collector with a cover of evacuated tubes (Patent), 4:29729 
EVACUATED COLLECTORS/SOLAR ABSORBERS 
Solar collector with a cover of evacuated tubes (Patent), 4:29729 
EVACUATED TUBE COLLECTORS/DESIGN 
Combined mirror-tube collectors (Patent), 4:29731 
Solar energy converter (Patent), 4:29737 
EVAPORATIVE COOLING 
Determination of the length of the evaporative sector for a steam 
cooler with a centrifugal injector, 4:31075 
EVAPORATORS/PERFORMANCE TESTING 
OTEC performance tests of the Union Carbide flooded-bundle 
evaporator, 4:29644 (ANL/OTEC-PS-1) 
EXCAVATORS 
See EARTHMOVING EQUIPMENT 
EXCURSIONS/FUEL ELEMENT FAILURE 
Fuel pin modeling of the fresh oxide/sodium prompt burst 
energetics experiments (LMFBR), 4:30230 (SAND-78-2085C) 
EXCURSIONS/FUEL MOTION DETECTION 
Advanced reactor safety research. Quarterly report, October- 
December 1977 (LMFBR), 4:30213 (NUREG/CR-0323(Vol.5)) 
EXHAUST GASES/BIOLOGICAL EFFECTS 
Influence of traffic immissions on grasses, 4:31510 
EXHAUST GASES/CHEMICAL ANALYSIS 
Surface analysis techniques and their use in pollution detection 
and measurement, 4:30942 (BNL-25206) 
EXHAUST GASES/CHEMICAL COMPOSITION 
Comparative studies of exhaust emissions from automobiles 
operating on gasoline and a gasoline-methanol blend, 4:30774 
(BIL-99) 
EXHAUST GASES/DENITRIFICATION 
Catalyst and process for reducing nitrogen oxides (Patent), 
4:29950 
Low copper NO/sub x/ reduction catalyst (Patent), 4:30772 
NO/sub x/ reduction catalyst for internal combustion engine 
emission control (Patent), 4:30771 
EXHAUST GASES/FLOW REGULATORS 
Exhaust gas purifying system having a diaphragm type control 
valve (Patent), 4:30766 
EXHAUST GASES/GAS ANALYSIS 
Electrochemical cell, method for its manufacture and its use 
(Patent), 4:30768 
Probe activated by the partial pressure of oxygen for 
incorporation in the exhaust system of a combustion engine, 
especially of a motor vehicle (Patent), 4:30769 
EXHAUST GASES/PURIFICATION 
Apparatus for purifying exhaust gas (Patent), 4:30764 
Equipment for exhaust gas detoxification in internal combustion 
engines (Patent), 4:30765 
Exhaust gas purifying system having a diaphragm type control 
valve (Patent), 4:30766 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Exhaust gas recirculating device in an internal combustion engine 
(Patent), 4:30761 
Exhaust gas recirculation apparatus (Patent), 4:30722 
Valve device for an exhaust gas recirculation system of an internal 
combustion engine (Patent), 4:30759 
Variable percentage exhaust gas recirculation valve (Patent), 
4:30727 
EXHAUST SYSTEMS 
See also EXHAUST GASES 
EXHAUST RECIRCULATION SYSTEMS 
EXHAUST SYSTEMS/DESIGN 
Exhaust hood energy saving device (Patent), 4:30641 
EXHAUST SYSTEMS/ENERGY CONSERVATION 
Exhaust hood energy saving device (Patent), 4:30641 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLORATORY WELLS 
See also WELL DRILLING 
EXPLORATORY WELLS/SITE SELECTION 
Preliminary environmental analysis of a geopressured-geothermal 
test well in Brazoria County, Texas, 4:29807 (CONF-771153-P2) 
EXPLORATORY WELLS/WELL LOGGING 
Geological and geophysical analysis of Coso Geothermal 
Exploration Hole No. 1 (CGEH-1), Coso Hot Springs KGRA, 
California, 4:29787 (IDO-1701-2) 
EXPLOSIVE FRACTURING/ENVIRONMENTAL IMPACTS 
Effects of blasting vibrations on structures and people, 4:31374 
EXPLOSIVE INSTABILITY/NUMERICAL SOLUTION 
Numerical study of the explosive instability in a beam-plasma 
system, 4:31888 
EXTRACTION APPARATUSES 
See also EXTRACTION COLUMNS 
Improved annular centrifugal contactor for solvent extraction 
reprocessing of nuclear reactor fuel, 4:29396 (CONF-780223-4) 
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EXTRACTION APPARATUSES/DIMENSIONS 
Design of rotating disc contactors, 4:30978 

EXTRACTION COLUMNS/HYDRODYNAMIC MODEL 
Axial mixing of liquid, a characteristic parameter of 

hydrodynamic state on column trays, 4:30977 

EXXON GASIFICATION PROCESS/CHEMICAL REACTION 
KINETICS 
Kinetics of potassium catalyzed gasification, 4:28761 


FABRICATION/FINS 

Some features of the technology of manufacture of ribbed tubes 

for pmr-type heat exchangers, 4:31085 
FAILED ELEMENT DETECTION/DESIGN 

System for detecting the failure of a nuclear fuel rod in a nuclear 

reactor (Patent; LMFBR), 4:30089 
FAILED ELEMENT MONITORS/PERFORMANCE TESTING 

Sodium technology. Progress report, April-June 1978 (LMFBR), 
4:30056 (HEDL-TME-78-91) 

FALLOUT DEPOSITS/RADIATION MONITORING 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

FANS 
See BLOWERS 
FAR ULTRAVIOLET RADIATION 

(Wavelength range 2000-400 A.) 

FAR ULTRAVIOLET RADIATION/COMPARATIVE 

EVALUATIONS 

Action spectra for the ultraviolet and visible light inactivation of 

hage T7: effect of host-cell reactivation, 4:31476 

FARADAY GENERATORS 

See MHD GENERATORS 
FAST FLUX TEST FACILITY REACTOR 

See FFTF REACTOR 
FAST REACTORS 

See also FFTF REACTOR 

LMFBR TYPE REACTORS 

FAST REACTORS/FUEL ELEMENTS 

U.S. technology for mechanized/automated fabrication of fast 
reactor fuel, 4:29384 (HEDL-SA-1410FP) 

FAST REACTORS/FUEL MOTION DETECTION 
Fuel-motion unfolding based on point detector responses, 4:30225 
(ORNL/RSIC-42) 
FAST REACTORS/REACTOR COOLING SYSTEMS 
Steam as a promising heat carrier for fast neutron reactors, 4:30140 
FAST REACTORS/REACTOR KINETICS 

Use of error files in uncertainty analysis and data adjustment, 

4:30028 (ORNL/RSIC-42) 
FASTING/BIOLOGICAL EFFECTS 

Quantitation of mRNAs for a;-acid glycoprotein and for serum 
albumin ib livers of normal, stressed, fasted, and refed rats ('751 
or '*'] radioimmunoassay for protein products of specific 
mRNA activity), 4:31462 (UR-3490-1495) 

FATTY ACIDS 
See CARBOXYLIC ACIDS 
FDR REACTOR 
See OTTO HAHN REACTOR 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL ENERGY REGULATORY COMMISSION 
See US FERC 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/ENVIRONMENTAL IMPACT 

STATEMENTS 

Draft environmental statement related to the Energy Fuels 
Nuclear, Inc., White Mesa Uranium Project (San Juan County, 
Utah), 4:29372 (NUREG-0494(DRAFT)) 

Final environmental statement related to the Atlas Minerals 
Division, Atlas Corporation, Atlas Uranium Mill (Grand 
County, Utah), 4:29371 (NUREG-0453) 

Final environmental statement related to the Minerals Exploration 
Company, Sweetwater Uranium Project (Sweetwater County, 
Wyoming). Docket No. 40-8584, 4:29373 (NUREG-0505) 

FEED MATERIALS PLANTS/RADIOACTIVE WASTE 

DISPOSAL 

Formerly utilized MED/AEC Sites Remedial Action Program. 
Radiological survey of the Pennsylvania Railroad Landfill Site, 
Burrell Township, Pennsylvnia. Final Report (Waste from U 
processing plant), 4:29417 (DOE/EV-0005/12) 
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FEEDWATER/DEMINERALIZATION 
New ways for using natural gas in thermal power engineering (In 
Russian), 4:29912 
FEEDWATER/TEMPERATURE CONTROL 
Selection of control diagram for a combined heat-and-power 
supply turbine, 4:29920 
FERMENTATION 
See also ANAEROBIC DIGESTION 
BIOCONVERSION 
FERMENTATION/CONTROL 
Control of fermentation processes, 4:29554 
FERMI GAS MODEL/ISOBARIC ANALOGS 
Theory of analog resonances, 4:31782 
FERMIUM 257/ISOTOPE PRODUCTION 
Production of einsteinium and fermium in reactors, 4:31048 
(CONF-780159-1) 
FERRATES 
See IRON OXIDES 
FERRITE/METALLURGICAL EFFECTS 
Effect of ferrite content on stress corrosion cracking in duplex 
stainless steel weld metals at room temperature, 4:30859 
FERROELECTRIC MATERIALS/NEUTRON DIFFRACTION 
Neutron diffraction, 4:30921 (CEER-S) 
FERTILIZER INDUSTRY/RADIOACTIVE EFFLUENTS 
Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FETUSES/BIOLOGICAL RADIATION EFFECTS 
Radiation toxicity in dogs (Gamma radiation), 4:31484 (ANL-78- 


90) 
FFTF REACTOR/ACTIVITY LEVELS 
Calculation of neutron source strength in FFTF fuel as a function 
of irradiation, 4:30159 (HEDL-TME-78-107) 
FFTF REACTOR/CONTAINMENT SYSTEMS 
FSAR amendment 29: miscellaneous changes, 4:30096 (HEDL-TI- 
75002-29) 
FFTF REACTOR/ELECTRICAL EQUIPMENT 
FSAR amendment 29: miscellaneous changes, 4:30096 (HEDL-TI- 
75002-29) 
FFTF REACTOR/REACTOR COMPONENTS 
Sodium technology. Progress report, April-June 1978, 4:30056 
(HEDL-TME-78-91) 
FFTF REACTOR/REACTOR CONTROL SYSTEMS 
FSAR amendment 29: miscellaneous changes, 4:30096 (HEDL-TI- 
75002-29) 
FFTF REACTOR/REACTOR CORES 
Calculation of neutron source strength in FFTF fuel as a function 
of irradiation, 4:30159 (HEDL-TME-78-107) 
FFTF REACTOR/REACTOR PROTECTION SYSTEMS 
FSAR amendment 29: miscellaneous changes, 4:30096 (HEDL-TI- 
75002-29) 
FFTF REACTOR/REMOTE HANDLING EQUIPMENT 
FSAR amendment 29: miscellaneous changes, 4:30096 (HEDL-TI- 
75002-29) 
FFTF REACTOR/TESTING 
Optimized FFTF Acceptance Test Program covering Phases III, 
IV, and V, 4:30158 (HEDL-SA-1505) 
FIBER OPTICS/NONDESTRUCTIVE TESTING 
System for testing optical fibers (Patent), 4:31230 
FIBERS/FABRICATION 
Aramid fiber composites, 4:30920 (UCRL-81501) 
FIBERS/MECHANICAL PROPERTIES 
Aramid fiber composites, 4:30920 (UCRL-81501) 
FIBERS/TENSILE PROPERTIES 
Aramid fiber composites, 4:30920 (UCRL-81501) 
FIBERS/THERMODYNAMIC PROPERTIES 
Aramid fiber composites, 4:30920 (UCRL-81501) 
FIBROBLASTS/DNA 
Increased amounts of hybrid (heavy/heavy) DNA in Bloom's 
syndrome fibroblasts, 4:31451 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
FIELD THEORIES/TWO-DIMENSIONAL CALCULATIONS 
Relativistically invariant two-dimensional models of field theory 
which are integrable by means of the inverse scattering problem 
method, 4:31728 
FIELD-REVERSED MIRROR REACTORS/CHARGED- 
PARTICLE TRANSPORT THEORY 
Monte Carlo Method for calculating fusion product behavior in 
field-reversed mirrors, 4:31868 (COO-2218-124) 
FIELD-REVERSED MIRROR REACTORS/PLASMA GUNS 
Plasma gun proposal, 4:31934 (LLL-156) 
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FILM FLOW 
Investigation of droplet settlement on liquid film in a vertical 
steam-and-water flow, 4:31200 
FILTERS 
See also AIR FILTERS 
FILTERS/QUADRUPOLAR CONFIGURATIONS 
Simple axially-symmetric quadrupole SIMS spectrometer, 4:31345 
FINE STRUCTURE/FUNDAMENTAL CONSTANTS 
Variation of constants (Review), 4:31826 
FINITE ELEMENT METHOD/ERRORS 
L o estimates and variational crimes in the finite element method, 
4:31969 (BNL-50945) 
FINLAND/DISTRICT HEATING 
District heating in Finland - impressions from a study trip, 4:30713 
FIREDAMP 
See METHANE 
FIREPLACES/FUELS 
Hollow core synthetic fireplace log and method and apparatus for 
producing same (Patent), 4:30620 
FIREPLACES/HEAT EXCHANGERS 
Fireplace enclosure and integral heat-exchanger (Patent), 4:30622 
Fireplace heat exchanger (Patent), 4:30621 
FIRESTREAK MODEL 
See NUCLEAR FIREBALL MODEL 
FIRST WALL/ENERGY ABSORPTION 
Major plasma disruptions in TNS, 4:31832 (ORNL/TM-6616) 
FIRST WALL/PHYSICAL RADIATION EFFECTS 
L3 (33) an analytic comparison of the effect of steady state and 
cyclic pulsed radiation on void growth and swelling, 4:31958 
(LA-UR-79-113) 
FIRST WALL/VOIDS 
L3 (33) an analytic comparison of the effect of steady state and 
cyclic pulsed radiation on void growth and swelling, 4:31958 
(LA-UR-79-113) 
FISCHER-TROPSCH SYNTHESIS 
Coal liquefaction advanced research digest, 4:28801 (ORNL/FE- 
2) 


Method of upgrading a Fische-Tropsch light oil (Patent), 4:29535 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Catalytic synthesis of low molecular weight hydrocarbons, 
4:29537 
Fischer-Tropsch synthesis, 4:28804 (ORNL/FE-2) 
FISCHER-TROPSCH SYNTHESIS/CHEMISTRY 
Fischer-Tropsch synthesis, 4:28804 (ORNL/FE-2) 
FISCHER-TROPSCH SYNTHESIS/COMMERCIALIZATION 
Fischer-Tropsch synthesis, 4:28804 (ORNL/FE-2) 
FISCHER-TROPSCH SYNTHESIS/THERMODYNAMICS 
Fischer-Tropsch synthesis, 4:28804 (ORNL/FE-2) 
FISH CULTURE 
See AQUACULTURE 
FISHES/IMPINGEMENT 
Empirical model of impingement impact. Environmental Sciences 
Division publication No. 1289 (Variables affecting model 
accuracy), 4:30152 (NUREG/CR-0639) 
FISHES/MORTALITY 
Empirical model of impingement impact. Environmental Sciences 
Division publication No. 1289 (Variables affecting model 
accuracy), 4:30152 (NUREG/CR-0639) 
FISHES/POPULATION DYNAMICS 
Empirical model of impingement impact. Environmental Sciences 
Division publication No. 1289 (Variables affecting model 
accuracy), 4:30152 (NUREG/CR-0639) 
FISHES/PRODUCTION 
Economic feasibility assessment of the Oak Ridge National 
Laboratory waste-heat polyculture concept, 4:30685 (ORNL/ 
TM-6547) 
FISHING INDUSTRY/ENVIRONMENTAL EFFECTS 
Report on the Atlantic offshore users workshop, 4:31415 (DEL- 
SG-11-77) 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
FISSILE MATERIALS/NUCLEAR REACTION ANALYSIS 
Application of Cf for the quantitative measurement of nuclear 
reactor fuel materials, 4:30945 (CONF-760436-P2) 
FISSION NEUTRONS 
See also DELAYED NEUTRONS 
PROMPT NEUTRONS 
FISSION NEUTRONS/ABSORPTION 
Linearity assumption in adjustment procedures, 4:31324 (ORNL/ 
RSIC-42) 
FISSION PRODUCT RELEASE/ON-LINE MEASUREMENT 
SYSTEMS 
On-line ultrasonic gas entrainment monitor (Patent; LMFBR 
fission gas bubble release), 4:31352 


FLUE GAS/CLEANING 


FISSION PRODUCTS/BUBBLES 
Fission gas bubble distribution in a mixed oxide fast reactor fuel 
pin, 4:30907 
FISSION PRODUCTS/MIGRATION 
Measurements of impurity migration in graphite at high 
temperatures using a proton microprobe (HTGR cores), 4:30187 
(BNL-25191) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAMES/QUENCHING 
Investigation of the mechanism of flame quenching, 4:31053 
FLAMES/TEMPERATURE DISTRIBUTION 
Distribution of electric potential in hydrocarbon flames, 4:31052 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/DESIGN 
Device for producing useful heat from solar radiation (Patent), 
4:29726 
Energy converter for solar radiation (Patent), 4:29732 
Heat exchange panel (Patent), 4:29715 
Solar collector, 4:29720 
Solar collector (Patent), 4:29723 
Solar energy collector (Patent), 4:29711 
Solar flat plate collector (Patent), 4:29727 
FLAT PLATE COLLECTORS/HEAT TRANSFER 
Self controlling, self pumping heat circulation system study. 
Progress report, August 1, 1977-January 31, 1978, 4:29699 
(COO-4484-03) 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Thermal performance evaluation of MSFC hot air collectors with 
various flow channel depths, 4:29700 (DOE/NASA/CR- 
150900) 
FLAT PLATE COLLECTORS/RESINS 
Solar collector and method for its production (Patent), 4:29730 
FLAT PLATE COLLECTORS/REVIEWS 
Session II: solar energy (Insolation types; use of flat plate 
collectors and absorption refrigeration cycle), 4:29655 (CONF- 
7705119-) 
FLAT PLATE COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
Selective coatings for solar collectors, 4:29710 
FLAVOR MODEL/RENORMALIZATION 
New anomaly in axial-vector ward identity, 4:31724 (COO-1545- 


See DEFECTS 
FLOW (FLUID) 
See FLUID FLOW 
FLOW RATE/DATA ANALYSIS 
Water resources evaluation (Use of intervention and transfer 
function analyses in modeling effects of a dam and rainfall 
quantities on the flow rate of a river), 4:31412 (ORNL/CSD/ 
TM-86) 
FLOW REGULATORS 
See also VALVES 
FLOW REGULATORS/DESIGN 
Determination of the type of design and size of throttle-controlled 
fittings according to the cavitation coefficient, 4:29928 
FLOWMETERS 
Electromagnetic flowmeters for fast reactors, 4:30093 
FLOWMETERS/COMPARATIVE EVALUATIONS 
Instrumentation and process control for coal conversion, 4:28680 
(ANL/FE-49622-18) 
FLOWMETERS/FEASIBILITY STUDIES 
Dry solids flow meter. Final report. Series No. II: F-5, 4:28958 
(FE-2240-94) 
FLOWMETERS/MEASURING INSTRUMEN?’S 
Applications of californium-252 neutron scattering gauges in 
petrochemical industry, 4:29512 (CONF-760436-P2) 
FLOWMETERS/RESEARCH PROGRAMS 
Instrumentation and process control for coal conversion, 4:28680 
(ANL/FE-49622-18) 
FLOWMETERS/TEST FACILITIES 
Instrumentation and process control for coal conversion, 4:28680 
(ANL/FE-49622-18) 
FLUE GAS/CHEMICAL COMPOSITION 
Kinetic study of a low temperature flue gas desulfurization process 
using moist limestone, 4:28862 (METC/RI-78/16) 
FLUE GAS/CLEANING 
Electrostatic precipitator, 4:29948 
Pollution control apparatus and method (Patent), 4:29944 
State of flue gas dust removal, 4:28864 





FLUE GAS/CORROSIVE EFFECTS 


FLUE GAS/CORROSIVE EFFECTS 
Hot corrosivity of coal gasification products on gas turbine alloys 
(Thermochemical and electrochemical data), 4:29900 (CONF- 
781018-) 
FLUE GAS/DENITRIFICATION 
Catalyst and process for reducing nitrogen oxides (Patent), 
4:29950 
Dry method for the denitrification of exhaust gas containing 
nitrogen oxides (Patent), 4:31283 
Effect of stack gas recirculation into a steam generator’s air intake 
on nitrogen oxide discharge during gas combustion, 4:29943 
Method of neutralizing industrial waste gases (Patent), 4:31284 
Process for removal of nitrogen oxides from waste gas (Patent), 
4:29946 
Process for abating concentration of nitrogen oxides in 
combustion flue gas (Patent), 4:29947 
Process for denitration of exhaust gas (Patent), 4:29949 
FLUE GAS/DESULFURIZATION 
Cocurrent scrubber evaluation TVA’s Colbert Lime-Limestone 
Wet-Scrubbing Pilot Plant. Final report, 4:28861 (EPRI-FP- 
941) 
Costs of environmental protection when generating energy, 
4:29953 
Impact of transportation factors and air quality laws on the 
movement of coal to the Midwest. Technical report, 4:28961 
(ORAU/IEA-79-4(R)) 
Kinetic study of a low temperature flue gas desulfurization process 
using moist limestone, 4:28862 (METC/RI-78/10) 
Method of neutralizing industrial waste gases (Patent), 4:31284 
Review of the results obtained so far with flue gas desulfurization 
plants in West Germany, 4:31286 
System for handling high sulfur materials (Patent), 4:31280 
Utilization of products from desulphurization of flue gases, 
4:28863 
Waste gas pollution control systems (Patent), 4:29945 
FLUE GAS/FUEL CONSUMPTION 
Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 
FLUE GAS/HEAT RECOVERY 
Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:39686 (TID-28954) 
FLUE GAS/HOT GAS CLEANUP 
Granular Bed Filter Development Program. Final report, 4:28669 
(FE-2579-19) 
FLUE GAS/QUALITATIVE CHEMICAL ANALYSIS 
Effect of the process of mass exchange in aqueous gas sampling 
devices on gas analyzer readings, 4:29951 
FLUID FLOW 
See also CRITICAL FLOW 
GAS FLOW 
SWIRL FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW/CONTROL SYSTEMS 
Variable orifice using an iris shutter (PAtent), 4:31071 
FLUID MECHANICS 
See also HYDRODYNAMICS 
FLUID MECHANICS/GRAVITATIONAL FIELDS 
Capillary free surfaces in the absence of gravity, 4:31821 
FLUID MECHANICS/IDEAL FLOW 
NESTBDF: nonequilibrium streamtube flow calculations with 
backward differentiation formula integration algorithm, 4:31641 
(UCRL-52564) 
FLUIDIZED BED/CORRELATIONS 
Correlating parameters for axial dispersion in liquid fluidized 
systems, 4:31639 
FLUIDIZED BED/PRESSURE REGULATORS 
Pressure regulator (Patent), 4:31091 
FLUIDIZED BED HEAT EXCHANGERS/ELECTROSTATICS 
Modeling electrostatic fields in fluidized bed apparatus by the 
method of superposition, 4:31090 
FLUIDIZED BED HEAT EXCHANGERS/MATHEMATICAL 
MODELS 
Modeling electrostatic fields in fluidized bed apparatus by the 
method of superposition, 4:31090 
FLUIDIZED-BED COMBUSTION 
Coal fired combined power station unit with fluidized-bed 
combustion, 4:29876 
FLUIDIZED-BED COMBUSTION/AIR POLLUTION 
Toxicological evaluations of coal conversion technologies, 4:28867 
(ANL-78-90) 
FLUIDIZED-BED COMBUSTION/AIR POLLUTION 
ABATEMENT 
—. studies on fluidized-bed combustion (2nd report), 
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FLUIDIZED-BED COMBUSTION/CHEMICAL EFFLUENTS 
Toxicological evaluations of coal conversion technologies, 4:28867 


(ANL-78-90) 
FLUIDIZED-BED COMBUSTION/DEMONSTRATION 

PLANTS 

Industrial atmospheric fluidized bed combustion. Summary report, 
4:28994 (DOE/TIC-10027) 

FLUIDIZED-BED COMBUSTION/TECHNOLOGY 

ASSESSMENT 

Fluidized-bed combustion. Possible applications for the electricity 
and heat generation from coal, 4:31240 

FLUIDIZED-BED COMBUSTION/USES 

Fluidized-bed combustion. Possible applications for the electricity 

and heat generation from coal, 4:31240 
FLUIDIZED-BED COMBUSTORS/COMBUSTION PRODUCTS 
Materials for turbine applications with coal derived fuels, 4:29896 
(CONF-781018-) 
FLUIDIZED-BED COMBUSTORS/CORROSION 
Materials for fluidized-bed combustors, 4:31234 (CONF-781018-) 
FLUIDIZED-BED COMBUSTORS/DESIGN 

Fluidized bed apparatus (Patent), 4:31245 

Fluidized bed combustion industrial application demonstration 
projects, multi-solids fluidized-bed combustion. Quarterly 
technical progress report, July 1-September 30, 1978, 4:31237 
(HCP/T2472-30) 

FLUIDIZED-BED COMBUSTORS/EROSION 

Materials for fluidized-bed combustors, 4: ‘ica "peated 781018-) 
FLUIDIZED-BED COMBUSTORS/FOULI 

Materials for fluidized-bed combustors, 4: 31234 (CONF-781018-) 
FLUIDIZED-BED COMBUSTORS/HEAT EXCHANGERS 

Testing, identification, and evaluation of commercial and 
advanced experimental materials and coatings under design 
conditions simulating fuel power cycle combinations, 4:28992 
(CONF-781018-) 

FLUIDIZED-BED COMBUSTORS/MATERIALS 

Hot corrosion erosion testing of materials for application to 
advanced power converson systems using coal-derived fuels, 
4:28989 (CONF-781018-) 

Materials for fluidized-bed combustors, 4:31234 (CONF-781018-) 

Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 

FLUIDIZED-BED COMBUSTORS/MATERIALS TESTING 

Erosion/corrosion testing of candidate AFBC heat exchanger 
tubing, 4:31236 (CONF-781018-) 

Fireside corrosion Task II: investigation of gas turbine materials 
for use in the exhaust gas from a pressurized fluidized-bed coal 
combustor, 4:28990 (CONF-781018-) 

Fireside corrosion Task II: evaluation of heat exchanger materials 
for use in a coal-fired fluidized-bed combustion environment, 
4:28991 (CONF-781018-) 

Fluidized-bed combustion: corrosion/erosion tests, 4:31235 
(CONF-781018-) 

Hot corrosion erosion testing of materials for application to 
advanced power converson systems using coal-derived fuels, 
4:28989 (CONF-781018-) 

Testing, identification, and evaluation of commercial and 
advanced experimental materials and coatings under design 
conditions simulating fuel power cycle combinations, 4:28992 
(CONF-781018-) 

Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 

FLUIDIZED-BED COMBUSTORS/OPERATION 

Fluidized bed apparatus (Patent), 4:31245 
FLUIDIZED-BED COMBUSTORS/OXIDATION 

Materials for fluidized-bed combustors, 4:31234 (CONF-781018-) 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE 

Gas turbines fired by solid fuels, 4:29934 

Integrated wood waste power plant moves towards energy 
independence, 4:30654 

FLUIDIZED-BED COMBUSTORS/SITE SELECTION 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I, preliminary engineering, task 3, site 
evaluation. Site evaluation report, 4:29909 (FE-1726-5) 

FLUIDIZED-BED COMBUSTORS/TEST FACILITIES 

Fluidized bed combustion industrial application demonstration 
projects, multi-solids fluidized-bed combustion. Quarterly 
technical progress report, July 1-September 30, 1978, 4:31237 
(HCP/T2472-30) 

FLUORESCENCE SPECTROSCOPY/DATA ACQUISITION 

Automated data handling of uranium analyses for the NURE 
program. Informal report, 4:29354 (LA-7648-MS) 

FLUORESCENCE SPECTROSCOPY/QUALITY CONTROL 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report, February 1979, 4:29353 (IS-4654) 





JUNE 15, 1979 


FLUORESCENT LAMPS/EFFICIENCY 
Improving the efficiency of small-size fluorescent lamps, 4:30706 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
PHOTOLYSIS 
Crossed laser and molecular beam study of multiphoton 
dissociation of C2F;Cl (Rate constants, angular and velocity 
distributions), 4:31609 (LBL-8090) 
FLUORINATED AROMATIC HYDROCARBONS/ELECTRON- 
MOLECULE COLLISIONS 
Electronic spectroscopy of benzene and the fluorobenzenes by 
variable angle electron impact, 4:31590 
FLUORINE/ACTIVATION ANALYSIS 
Analysis of geological material and especially ores by means of a 
52 Cf source, 4:30956 (CONF-760436-P2) 
Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 
FLUORINE/ATOM-ATOM COLLISIONS 
Crossed molecular beam studies on the interaction potentials for 
F(?P) + Ne,Ar,Kr('S), 4:31599 
FLUORINE/CHEMICAL REACTIONS 
Franck-Condon factors in studies of dynamics of chemical 
reactions. V. Simple construction of quasiadiabatic potential 
energy surfaces and numerical evaluation of Franck-Condon 
integrals, 4:31005 
FLUORINE/ELECTRONIC STRUCTURE 
Atomic coreless Hartree-Fock pseudopotential for atoms Li 
through Ne, 4:31816 
FLUORINE/NUCLEAR REACTION ANALYSIS 
Nuclear and radiochemical techniques in chemical analysis. 
Progress report, August 1, 1977-July 31, 1978, 4:30966 (COO- 
3126-38) 
FLUORINE COMPOUNDS/MONITORING 
Determination of smallest quantities of air pollution, especially of 
fluorine and sulfur compounds, 4:31399 
FLY ASH/CHEMICAL COMPOSITION 
FGD sludge disposal manual. Final report, 4:30694 (EPRI-FP- 
977 


FLY ASH/CHEMICAL PROPERTIES 
Toxicological evaluations of coal conversion technologies, 4:28867 
(ANL-78-90) 
FLY ASH/ENVIRONMENTAL EFFECTS 
Toxicological evaluations of coal conversion technologies, 4:28867 
(ANL-78-90) 
FLY ASH/LEACHING 
Technical aspects of the Resource Conservation and Recovery 
Act upon coal combustion and conversion systems, 4:29013 
(ORNL/OEPA-10) 
FLY ASH/REMOVAL 
State of flue gas dust removal, 4:28864 
FLY ASH/SEPARATION PROCESSES 
Magnetic fraction of coal fly ash: its separation, properties, and 
utilization, 4:28865 
FLY ASH/WASTE PRODUCT UTILIZATION 
Magnetic fraction of coal fly ash: its separation, properties, and 
utilization, 4:28865 
FLYWHEEL ENERGY STORAGE 
Device for making natural energy available (German Patent), 
4:30278 
FLYWHEEL ENERGY STORAGE/FEASIBILITY STUDIES 
Stationary flywheel energy storage system SSB (For electric 
railways), 4:30643 (BMFT-FB-T-78-11) 
FOAMS/CURING 
Effect of cure temperature and isocyanate index on the softening 
point of rigid polyurethane foam, 4:30917 (BDX-613-1893) 
FOAMS/DEGASSING 
Deaerator circuit for bitumen froth (Patent), 4:29307 
FOAMS/MECHANICAL PROPERTIES 
Effect of cure temperature and isocyanate index on the softening 
point of rigid polyurethane foam, 4:30917 (BDX-613-1893) 
FOAMS/PHYSICAL PROPERTIES 
Effect of cure temperature and isocyanate index on the softening 
point of rigid polyurethane foam, 4:30917 (BDX-613-1893) 
OD 


See also MILK 
FOOD/PRODUCTION 
Energy and conservation of renewable resources: a statement by 
the Soil Conservation Society of America, 4:30537 
FOOD/SYNTHESIS 
Resources, pollution, and solid-waste reclamation, 4:30548 
FOOD INDUSTRY/ECONOMICS 
Energy policies: price impacts on the U.S. food system, 4:30470 
FOOD INDUSTRY/ENERGY CONSERVATION 
Energy in dairy industry, 4:30430 


FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 


FOOD INDUSTRY/GEOTHERMAL PROCESS HEAT 

Non-electric utilization of geothermal energy in the San Luis 
Valley, Colorado. Final report, 4:29845 (IDO-1626-3) 

FOOD INDUSTRY/SOLAR PROCESS HEAT 
Application of shallow solar ponds for industrial process heat: case 

histories, 4:29676 (UCRL-81764) 

FORESTRY/ENVIRONMENTAL EFFECTS 
Element cycles and water budget analyses applied to forest 

management in the eastern United States. Environmental 
Sciences Division publication No. 1274, 4:31471 (CONF- 
7810138-1) 

FORESTS/MINERAL CYCLING 

Element cycles and water budget analyses applied to forest 
management in the eastern United States. Environmental 
Sciences Division publication No. 1274, 4:31471 (CONF- 
7810138-1) 

FORESTS/WATER REQUIREMENTS 

Element cycles and water budget analyses applied to forest 
management in the eastern United States. Environmental 
Sciences Division publication No. 1274, 4:31471 (CONF- 
7810138-1) 

FORMALDEHYDE/DIMERIZATION 
Characterization of molecular association in acetone vapor. 

Thermal conductivity measurements and molecular orbital 
calculations, 4:31012 

FORMALDEHYDE/STRUCTURAL CHEMICAL ANALYSIS 

Characterization of molecular association in acetone vapor. 
Thermal conductivity measurements and molecular orbital 
calculations, 4:31012 

FORMATION WATER 

See INTERSTITIAL WATER 

FORMED COKE PROCESSES 
Coke production (Patent), 4:28658 

FORMOSA 

See TAIWAN 
FORT SHEVCHENKO REACTOR 
See BN-350 REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 

FOSSIL FUELS/COST 
Monthly staff report on cost and quality of fuels for electric utility 

plants for September 1977, 4:30509 (TID-29087) 

FOSSIL FUELS/SUPPLY AND DEMAND 
Data on the development of the West German electric power 

industry in 1977, 4:30497 (NP-23667) 

FOSSIL-FUEL POWER PLANTS 

See also ELECTRIC UTILITIES 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Photochemical air pollution in the UK, 4:31397 
Some preliminary notes concerning the impact of fossil fuel 

combustion on crop plants, 4:31508 (ANL-ERC-79-04) 

FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 
Ad hoc emission charge task force report (Taxes or regulations), 

4:29952 

Air pollution task force report, 4:28871 

Increased coal use and Environmental Protection Agency 
regulations, 4:30714 

FOSSIL-FUEL POWER PLANTS/BOILER FUEL 
Energy and environmental analysis of a proposed coal rail haul 

rate increase. Environmental Study No. 5 (Wyoming to San 
Antonio, TX), 4:28962 (UT/CES-ES-5) 

Impact of transportation factors and air quality laws on the 
movement of coal to the Midwest. Technical report, 4:28961 
(ORAU/IEA-79-4(R)) 

FOSSIL-FUEL POWER PLANTS/CAPITAL 
Preliminary capital cost estimates of SRC-fired power plants. 

Final report, 4:29939 (EPRI-AF-1011) 

FOSSIL-FUEL POWER PLANTS/CO-GENERATION 
Cogeneration: a bibliography (References with abstracts), 4:29937 
Fuel utilization and conservation task force report, 4:29003 

FOSSIL-FUEL POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Energy Conversion Alternatives Study, 4:30514 

FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 
Cooling systems addendum: capital and total generating cost 

studies, 4:30498 (NUREG-0247) 

FOSSIL-FUEL POWER PLANTS/ECONOMICS 
Siting coal-fired power plants, 4:29955 (TID-29396) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Siting coal-fired power plants, 4:29955 (TID-29396) 





FOSSIL-FUEL POWER PLANTS/EXHAUST 


FOSSIL-FUEL POWER PLANTS/EXHAUST 
RECIRCULATION SYSTEMS 
Effect of stack gas recirculation into a steam generator’s air intake 
on nitrogen oxide discharge during gas combustion, 4:29943 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Catalyst and process for reducing nitrogen oxides (Patent), 
4:29950 
Cocurrent scrubber evaluation TVA’s Colbert Lime-Limestone 
Wet-Scrubbing Pilot Plant. Final report, 4:28861 (EPRI-FP- 
941) 
Effect of stack gas recirculation into a steam generator’s air intake 
on nitrogen oxide discharge during gas combustion, 4:29943 
Electrostatic precipitator, 4:29948 
Impact of transportation factors and air quality laws on the 
movement of coal to the Midwest. Technical report, 4:28961 
(ORAU/IEA-79-4(R)) 
Kinetic study of a low temperature flue gas desulfurization process 
using moist limestone, 4:28862 (METC/RI-78/10) 
Pollution control apparatus and method (Patent), 4:29944 
Process for removal of nitrogen oxides from waste gas (Patent), 
4:29946 
Process for abating concentration of nitrogen oxides in 
combustion flue gas (Patent), 4:29947 
Process for denitration of exhaust gas (Patent), 4:29949 
Utilization of products from desulphurization of flue gases, 
4:28863 
Waste gas pollution control systems (Patent), 4:29945 
FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 
COMBUSTORS 
Fluidized-bed combustion. Possible applications for the electricity 
and heat generation from coal, 4:31240 
Gas turbines fired by solid fuels, 4:29934 
FOSSIL-FUEL POWER PLANTS/FUEL SUBSTITUTION 
Fuel utilization and conservation task force report, 4:29003 
Preliminary capital cost estimates of SRC-fired power plants. 
Final report, 4:29939 (EPRI-AF-1011) 
FOSSIL-FUEL POWER PLANTS/GAS TURBINES 
Gas turbines fired by solid fuels, 4:29934 
FOSSIL-FUEL POWER PLANTS/MATERIALS TESTING 
Design of materials for use under erosion-hot corrosion conditions 
in coal gasification and coal combustion systems, 4:28727 
(CONF-781018-) 
FOSSIL-FUEL POWER PLANTS/NOISE POLLUTION 
ABATEMENT 
Sound absorbing arrangement in the exhaust-gas flow of a gas 
turbine plant (Patent), 4:29954 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
EQUIPMENT 
Costs of environmental protection when generating energy, 
4:29953 
Pollution control apparatus and method (Patent), 4:29944 
Waste gas pollution control systems (Patent), 4:29945 
FOSSIL-FUEL POWER PLANTS/SCRUBBERS 
FGD sludge disposal manual. Final report, 4:30694 (EPRI-FP- 
977) 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Air pollution task force report, 4:28871 
Siting coal-fired power plants, 4:29955 (TID-29396) 
FOUNDATIONS/DEFORMATION 
Investigation of deformations of the foundations of a high-capacity 
turbine set, 4:29919 
FOUNDATIONS/REFRIGERATION 
Split air convection pile (Patent), 4:31109 
FOUNDRIES/FUEL ECONOMY 
Energy characteristics and reduction of specific energy 
consumption in foundries, 4:30669 
FOUNDRIES/INDUCTION FURNACES 
Mains-frequency induction melting plant for a roll foundry, 


4:30671 
FOUNDRIES/WASTE HEAT UTILIZATION 
Fuel economy in aluminum melting by combustion air and melting 
charge preheating, 4:30668 
FRACTURE PROPERTIES/MATHEMATICAL MODELS 
Generalized fracture toughness of brittle materials, 4:30817 
(KAPL-4110) 
FRACTURED RESERVOIRS/ACOUSTIC MONITORING 
Passive microseismic and active acoustic methods for fracture 
mapping, 4:29789 (LA-7470-C) 
FRACTURED RESERVOIRS/COMPRESSIBILITY 
Pressure-transient methods applied to the Fenton Hill reservoir, 
4:29791 (LA-7470-C) 
FRACTURED RESERVOIRS/ELASTICITY 
Hydroelastic oscillations in fracture systems, 4:29852 (LA-7470-C) 
FRACTURED RESERVOIRS/FLOW MODELS 
Analysis of interwell tracer residence time distributions, 4:29763 
(LA-7470-C) 
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FRACTURED RESERVOIRS/FLUID FLOW 
Analysis of interwell tracer residence time distributions, 4:29763 
(LA-7470-C) 
Fluid flow and heat extraction by hydraulically fractured circular 
cracks, 4:29834 (LA-7470-C) 
Theoretical and experimental aspects of heat extraction and fluid 
flow in idealized hydraulic fractures, 4:29842 (LA-7470-C) 
FRACTURED RESERVOIRS/HEAT EXTRACTION 
Fluid flow and heat extraction by hydraulically fractured circular 
cracks, 4:29834 (LA-7470-C) 
Theoretical and experimental aspects of heat extraction and fluid 
flow in idealized hydraulic fractures, 4:29842 (LA-7470-C) 
FRACTURED RESERVOIRS/MAPPING 
Passive microseismic and active acoustic methods for fracture 
mapping, 4:29789 (LA-7470-C) 
FRACTURED RESERVOIRS/MATHEMATICAL MODELS 
Numerical modeling of multiple fractures of variable contact area, 
4:29855 (LA-7470-C) 
FRACTURED RESERVOIRS/PERMEABILITY 
Pressure-transient methods applied to the Fenton Hill reservoir, 
4:29791 (LA-7470-C) 
FRACTURED RESERVOIRS/POROSITY 
Pressure-transient methods applied to the Fenton Hill reservoir, 
4:29791 (LA-7470-C) 
FRACTURED RESERVOIRS/RESERVOIR PRESS URE 
Pressure-transient methods applied to the Fenton Hill reservoir, 
4:29791 (LA-7470-C) 
FRACTURED RESERVOIRS/SEISMIC SURVEYS 
Numerical modeling of multiple fractures of variable contact area, 
4:29855 (LA-7470-C) 
Passive microseismic and active acoustic methods for fracture 
mapping, 4:29789 (LA-7470-C) 
FRACTURED RESERVOIRS/WELL LOGGING 
Interpretative geophysical log analysis of fractured reservoirs, 
4:29790 (LA-7470-C 
FRACTURES/MATHEMATICAL MODELS 
Numerical modeling of multiple fractures of variable contact area, 
4:29855 (LA-7470-C) 
FRACTURES/SEISMIC SURVEYS 
Numerical modeling of multiple fractures of variable contact area, 
4:29855 (LA-7470-C) 
FRANCE/COAL 
Coal perspectives, 4:30484 
FRANCE/ENERGY POLICY 
Energy future: summary of recent studies, 4:30474 
Energy perspectives, 4:30473 
FRANCE/GEOTHERMAL ENERGY 
Low enthalpy geothermal fields, with reference to geothermal 
energy in France, 4:29754 
FRANCE/GEOTHERMAL RESOURCES 
Low enthalpy geothermal fields, with reference to geothermal 
energy in France, 4:29754 
FRANCE/LMFBR TYPE REACTORS 
Progress in development and application of methods of washing 
and decontamination of objects in contact with sodium, 4:30068 
(IWGFR-23) 
FRANCE/NUCLEAR POWER 
Nuclear electricity by the year 2000, 4:30403 
Nuclear fuel cycle: present and future trend, 4:30404 
FRANCE/PETROLEUM REFINERIES 
Modeling of the energy production and conversion sectors, 
4:30515 
FRANCE/POWER PLANTS 
Modeling of the energy production and conversion sectors, 
4:30515 
FRANCE/REACTOR SAFETY 
Phebus safety test reactor and the French light water reactor 
safety research program, 4:30185 (AED-Conf-77-403-008) 
FREE RADICALS 
See RADICALS 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS/DESIGN 
10-kilowatt Photovoltaic Concentrator Array, 4:29603 (SAND-78- 
7024) 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DESIGN 
Plate-type fuel assembly for a nuclear reactor (Patent), 4:30145 
FUEL ASSEMBLIES/FASTENERS 
Fuel lock down device (Patent; PWR), 4:30032 
oe hold-down for nuclear reactor fuel (Patent; PWR), 
4:30030 
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FUEL ASSEMBLIES/HEAT TRANSFER 
Vented assembly core development program, FY-78 (LMFBR), 
4:30052 (GEFR-00386) 
FUEL ASSEMBLIES/HYDRAULICS 
Vented assembly core development program, FY-78 (LMFBR), 
4:30052 (GEFR-00386) 
FUEL ASSEMBLIES/SPACERS 
Nuclear reactor spacer assembly (Patent), 4:30144 
FUEL ASSEMBLIES/STRESS ANALYSIS 
Vented assembly core development program, FY-78 (LMFBR), 
4:30052 (GEFR-00386) 
FUEL ASSEMBLIES/TEST FACILITIES 
Data management system for the Thermal-Hydraulic Out-of- 
Reactor Safety Facility computer-controlled data acquisition 
system configuration for bundle 3C operation (LMFBR), 
4:30226 (ORNL/TM-6745) 
FUEL ASSEMBLY DISMANTLING/FEASIBILITY STUDIES 
Consolidated Fue! Reprocessing Program. Conceptual study for a 
laser disassembly development unit (Fast reactors), 4:31105 
(ORNL/TM-6662) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/CORROSION 
Corrosion of Zircaloy-4 tubing in 680F water (LWBR 
development program), 4:30857 (WAPD-TM-1322) 
FUEL CANS/CORROSION PROTECTION 
Oxygen transport limitations in using getters to control fuel 
cladding chemical interaction (LMFBR), 4:30055 (HEDL-SA- 
1522) 
FUEL CANS/EMBRITTLEMENT 
Embrittlement of zircaloy cladding due to oxygen uptake 
(CBRTTL) (BWR; PWR), 4:30190 (CDAP-TR-052) 
FUEL CANS/FISSION PRODUCT RELEASE 
Corrosion product deposition and release at nuclear fuel sheaths in 
boiling water, 4:30860 
FUEL CANS/MECHANICAL TESTS 
Experimental determination of gauge length of ring samples cut 
from fuel claddings during cross tension, 4:30870 (NIIAR-P- 
23(317)) 
FUEL CANS/TEMPERATURE MEASUREMENT 
Miniature Zircaloy-sheathed fuel rod cladding surface 
thermocouples. Progress report, 4:30029 (TFBP-TR-286) 
FUEL CELL CATALYSTS 
See ELECTROCATALYSTS 
FUEL CELL POWER PLANTS/COMMERCIALIZATION 
Assessing commercialization strategy. Fuel cell case study, final 
report, 4:30565 (HCP/M4140-01) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
COAL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDRAZINE FUEL CELLS 
HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 
FUEL CELLS/CATHODES 
Air electrode for electrochemical cells (Patent), 4:30586 
FUEL CELLS/COOLING SYSTEMS 
Cooling surfaces for electrochemical cells (Patent), 4:30587 
Process and equipment for common removal of waste heat and 
reaction water from fuel cells or fuel cell batteries (German 
patent), 4:30589 
FUEL CELLS/DESIGN 
Cross-feed fuel cell battery with filter press type structure of 
cylindrical cross-section (Patent), 4:30573 
Fuel cell including at least one improved element (Patent), 4:30566 
FUEL CELLS/ELECTROLYTES 
Recent results on lithium ion conductors, 4:30903 
FUEL CELLS/FABRICATION 
Process for making an electrochemical cell or battery, e.g. a fuel 
cell or fuel cell battery, and a cell or battery made by the 
process (Patent), 4:30574 
FUEL CELLS/MARKETING RESEARCH 
Market assessment of fuel cell total energy systems summary 
report, 4:30590 (ORNL/CON-36) 
FUEL CELLS/TOTAL ENERGY SYSTEMS 
Market assessment of fuel cell total energy systems summary 
report, 4:30590 (ORNL/CON-36) 
FUEL CELLS/WATER REMOVAL 
Process and equipment for common removal of waste heat and 
reaction water from fuel cells or fuel cell batteries (German 
patent), 4:30589 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
Concerning the circulation of nuclear fuel - a further report on the 
1978 Reactor Conference in Hanover, 4:30114 


FUEL FABRICATION PLANTS/RADIOACTIVE 


Description of alternative steady-state fuel cycles, 4:30010 (PNL- 
2779) 
Sensitivity of water reactor fuel cycle parameters and costs to 
nuclear data, 4:30004 (ORNL/RSIC-42) 
FUEL CYCLE/COST 
Sensitivity of LWR fuel cycle costs to uncertainties in detailed 
thermal cross sections, 4:30007 (ORNL/RSIC-42) 
FUEL CYCLE/ECONOMICS 
NUFACTS-Nuclear Fuel Cycle Activity Simulator: reference 
manual. Final report (PWR; BWR; LMFBR; HTGR), 4:30113 
(TID-29052) 
FUEL CYCLE/FORECASTING 
NUFACTS-Nuclear Fuel Cycle Activity Simulator: reference 
manual. Final report (PWR; BWR; LMFBR; HTGR), 4:30113 
(TID-29052) 
FUEL CYCLE/INTERNATIONAL COOPERATION 
Report of the International Subgroup of the Interagency Review 
Group on nuclear waste management, 4:29424 (TID- 
28903(Draft)) 
FUEL CYCLE/RESEARCH PROGRAMS 
Chemical Engineering Division research highlights, 1977, 4:30285 
(ANL-78-70) 
Fuel cycle studies, 4:29394 (ANL-78-70) 
FUEL CYCLE/TECHNOLOGY ASSESSMENT 
Nonproliferation and alternative nuclear technologies, 4:30392 
FUEL ELEMENT CLUSTERS/DEFORMATION 
Fuel rod behaviour in the refill and flooding phase of a LOCA, 
4:30181 (AED-Conf-77-403-003) 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
Sensitivity theory for reactor thermal-hydraulics problems, 
4:30082 (ORNL/RSIC-42) 
FUEL ELEMENT CLUSTERS/HYDRAULICS 
Sensitivity theory for reactor thermal-hydraulics problems, 
4:30082 (ORNL/RSIC-42) 
FUEL ELEMENT CLUSTERS/TURBULENT FLOW 
Experimental and numerical study of developed single phase axial 
turbulent flow in a smooth rod bundle, 4:30126 (INIS-mf-4085) 
FUEL ELEMENT FAILURE 
Impact of pellet-cladding interaction on fuel integrity: a status 
report (PWR;BWR), 4:30009 (PNL-2667) 
Pin failure modeling of the A series CABRI tests, 4:30229 
(SAND-78-1919C) 
Preliminary Multirod Burst Test Program results and implications 
of interest to reactor safety evaluations, 4:30191 (CONF-781146- 


4) 
FUEL ELEMENT FAILURE/FISSION PRODUCT RELEASE 
Advanced safety analysis. Fifteenth quarterly report, March-May 
1978 (LMFBR), 4:30198 (GEFR-14038-15) 
FUEL ELEMENT FAILURE/FUEL-COOLANT 
INTERACTIONS 
Fuel pin modeling of the fresh oxide/sodium prompt burst 
energetics experiments (LMFBR), 4:30230 (SAND-78-2085C) 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
FUEL SPHERES 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/GAMMA FUEL SCANNING 
Uranium assay of fuel rods by passive gamma-ray spectrometry, 
4:29392 
FUEL ELEMENTS/OXIDATION 
In-pile steam oxidation of model HTGR fuel elements, 4:30038 
(ORNL/TM-6399) 
FUEL ELEMENTS/PERFORMANCE 
Irradiation performance of helium-bonded uranium-plutonium 
carbide fuel elements (LMFBR), 4:30077 (LA-UR-78-2932) 
FUEL ELEMENTS/SURFACE CLEANING 
Sodium removal of fuel elements by vacuum distillation, 4:30062 
(IWGFR-23) 
FUEL ELEMENTS/VOIDS 
Movement of lenticular pores in mixed oxide (U, Pu)O:2 nuclear 
fuel elements, 4:30146 
FUEL FABRICATION PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
Material control in nuclear fuel fabrication facilities. Part II. 
Accountability, instrumntation, and measurement techniques in 
fuel fabrication facilities, P.O.1236909. Final report, 4:29388 
(UCRL-13942(Pt.2)) 
FUEL FABRICATION PLANTS/RADIOACTIVE EFFLUENTS 
Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 
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FUEL FABRICATION PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Process for working up uranium-thorium wastes (Patent), 4:29439 
FUEL FABRICATION PLANTS/TECHNOLOGY 
ASSESSMENT 
U.S. technology for mechanized/automated fabrication of fast 
reactor fuel, 4:29384 (HEDL-SA-1410FP) 
FUEL FEEDING SYSTEMS/MATERIALS 
Alloy design for several critical components in fossil fuel energy 
conversion systems (52 references), 4:28785 (CONF-781018-) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
FUEL GAS/CHARGES 
Energy pricing task force report, 4:29004 
FUEL GAS/CHEMICAL ANALYSIS 
Status of C-MU environmental activities at the Hygas pilot plant. 
Second quarterly report (Validation of sampling and analytical 
procedure), 4:28738 (FE-2496-8) 
FUEL GAS/CHEMICAL COMPOSITION 
High temperature corrosion of metals and alloys in coal 
conversion atmospheres, 4:28685 (CONF-781018-) 
Influence of pressure on the steam gasification of coal, 4:28676 
(AED-CONF-77-334-010) 
U-GAS technology at Memphis, Tennessee, 4:28728 
FUEL GAS/COMBUSTION PRODUCTS 
Fireside corrosion Task I: evaluation of gas turbine materials in 
the combustion products of coal-derived fuels, 4:28993 (CONF- 
781018-) 
FUEL GAS/COMBUSTION PROPERTIES 
Fuel gas mixture (Patent), 4:29534 
FUEL GAS/CORROSIVE EFFECTS 
Hot corrosivity of coal gasification products on gas turbine alloys 
(Thermochemical and electrochemical data), 4:29900 (CONF- 
781018-) 
FUEL GAS/COST 
Fossil fuel economics, 4:28756 
FUEL GAS/HOT GAS CLEANUP 
Granular Bed Filter Development Program. Final report, 4:28669 
(FE-2579-19) 
FUEL GAS/PURIFICATION 
U-GAS technology at Memphis, Tennessee, 4:28728 
FUEL GAS/SAMPLING 
Status of C-MU environmental activities at the Hygas pilot plant. 
Second quarterly report (Validation of sampling and analytical 
procedure), 4:28738 (FE-2496-8) 
FUEL GAS/SPECIFICATIONS 
Materials for turbine applications with coal derived fuels, 4:29896 
(CONF-781018-) 
FUEL GAS/STABILITY 
Fuel gas mixture (Patent), 4:29534 
FUEL GAS/STORAGE 
Optimization studies of various coal-conversion systems: rates of 
hydrogen absorption and asphaltene formation in coal 
liquefaction. Interim report, April-December 1977, 4:28793 (FE- 
2274-5) 
FUEL GAS/TRANSPORT 
Optimization studies of various coal-conversion systems: rates of 
hydrogen absorption and asphaltene formation in coal 
liquefaction. Interim report, April-December 1977, 4:28793 (FE- 
2274-5) 
FUEL INJECTION SYSTEMS/DESIGN 
Fuel atomizing unit with oven chamber (Patent), 4:30726 
Fuel injection pumping apparatus (Patent), 4:30725 
Pulse-actuated fuel-injection spark plug (PAtent), 4:30739 
FUEL LOADING 
See REACTOR FUELING 
FUEL MOTION DETECTION 
Advanced reactor safety research. Quarterly report, October- 
December 1977 (LMFBR), 4:30213 (NUREG/CR-0323(Vol.5)) 
Sensitivity analysis applied to the calculation of detector-response 
kernels, 4:30224 (ORNL/RSIC-42) 
FUEL MOTION DETECTION/DATA ANALYSIS 
Fuel-motion unfolding based on point detector responses, 4:30225 
(ORNL/RSIC-42) 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/ACTIVATION ANALYSIS 
*52Cf applications at the Engineering Faculty, Rome, 4:30949 
(CONF-760436-P2) 
FUEL OILS/COMBUSTION 
Coke, ~ and oil: an economic solution to the founder's needs, 
4:2899 
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FUEL OILS/COST 
Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 
FUEL OILS/EMULSIFICATION 
Investigation of fuels containing coal-oil-water emulsions. Third 
quarterly report, April 1-June 30, 1978, 4:28834 (FE-2689-3) 
FUEL OILS/HYDROGENATION 
Process for liquefying coal (Patent), 4:28809 
FUEL OILS/NUCLEAR REACTION ANALYSIS 
Neutron capture gamma ray spectrometry for analysis of sulfur, 
4:30954 (CONF-760436-P2) 
FUEL OILS/POUR POINT 
Fuel oil blending to improve pour reduction (Patent), 4:29189 
FUEL OILS/PRODUCTION 
Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/CRUSHING 
HTGR fuel particle crusher design evaluation, 4:29397 (GA-A- 
14957) 
FUEL PARTICLES/SURFACE COATING 
Pyrolytic coating process (Patent), 4:29390 
FUEL PINS/DESIGN 
Design and performance of sodium-bonded uranium-plutonium 
carbide fuel elements (LMFBR), 4:30078 (LA-UR-78-2933) 
Fuel pin fission gas plenum location study (LMFBR), 4:30053 
(GEFR-00390) 
FUEL PINS/FISSION PRODUCTS 
Fuel pin fission gas plenum location study (LMFBR), 4:30053 
(GEFR-00390) 
FUEL PINS/LEACHING 
Apparatus for leaching core material from clad nuclear fuel pin 
segments (Patent application), 4:29405 
FUEL PINS/MATHEMATICAL MODELS 
State and parameter estimation in a nuclear fuel pin using the 
extended Kalman filter, 4:30143 (TREE-1310) 
FUEL PINS/PERFORMANCE 
Design and performance of sodium-bonded uranium-plutonium 
carbide fuel elements (LMFBR), 4:30078 (LA-UR-78-2933) 
FUEL PINS/PERFORMANCE TESTING 
Performance of sphere-pac UO fuel pins, irradiated in a loop, 
4:30142 (ECN-38) 
FUEL RACKS/DESIGN 
Storage rack for fuel cell receiving shrouds (Patent), 4:30137 
FUEL REPROCESSING PLANTS 
See also WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/ACCOUNTING 
Developing isotopic functions, 4:29478 (PNL-SA-6594) 
Methods for the accountability of reprocessing plant dissolver and 
waste solutions, 4:29399 (NUREG/CR-0515) 
FUEL REPROCESSING PLANTS/ON-LINE MEASUREMENT 
SYSTEMS 
Application of on-line plutonium isotopic concentration monitors 
at a nuclear fuel reprocessing plant, 4:29393 (AGNS-1040- 
CONF-68) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Method for the recovery of actinide elements from nuclear reactor 
waste (Patent application), 4:29444 
Process for the removal of fission-product inert gases in the 
reprocessing of nuclear fuel material (Patent), 4:29404 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
STORAGE 
Materials screening tests for the krypton-85 storage development 
program, 4:29402 (TREE-1291) 
FUEL RODS/ACTIVATION ANALYSIS 
Fast control of uranium enrichment in nuclear fuel rods, 4:30946 
(CONF-760436-P2) 
FUEL RODS/GAMMA FUEL SCANNING 
Application of Cf for the quantitative measurement of nuclear 
reactor fuel materials, 4:30945 (CONF-760436-P2) 
FUEL RODS/NUCLEAR REACTION ANALYSIS 
Application of Cf for the quantitative measurement of nuclear 
reactor fuel materials, 4:30945 (CONF-760436-P2) 
FUEL RODS/THERMAL CONDUCTIVITY 
Fuel thermal conductivity (FTHCON). Status report (PWR; 
BWR), 4:29999 (CDAP-TR-049) 
FUEL SLURRIES/GASIFICATION 
Effect of reaction conditions on gasification of coal-residual oil 
slurry, 4:28766 
FUEL SLURRIES/PRODUCTION 
Investigation of fuels containing coal-oil-water emulsions. Third 
quarterly report, April 1-June 30, 1978, 4:28834 (FE-2689-3) 
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FUEL SLURRIES/STABILITY 
Investigation of fuels containing coal-oil-water emulsions. Third 
quarterly report, April 1-June 30, 1978, 4:28834 (FE-2689-3) 
FUEL SLURRIES/VISCOSITY 
Investigation of fuels containing coal-oil-water emulsions. Third 
quarterly report, April 1-June 30, 1978, 4:28834 (FE-2689-3) 
FUEL SPHERES 
(Pebble bed reactor fuel elements.) 
FUEL SPHERES/DESIGN 
Spherical fuel elements made of graphite for temperature reactors 
and process for reworking it after the irradiation (Patent; pebble 
bed reactors), 4:30039 
FUEL SUBSTITUTION/COMPARATIVE EVALUATIONS 
Session VII: energy self-sufficiency 1990 (Comparison of costs for 
fuel substitution), 4:30447 (CONF-7705119-) 
FUEL SUBSTITUTION/ECONOMIC ANALYSIS 
Session VII: energy self-sufficiency 1990 (Comparison of costs for 
fuel substitution), 4:30447 (CONF-7705119-) 
FUEL SUBSTITUTION/FORECASTING 
Session VI: the economic, environmental and sociological impact 
of alternate energy sources (Forecasting future use of Alaskan 
coal and deregulated natural gas), 4:30479 (CONF-7705119-) 
FUEL-AIR RATIO/CONTROL SYSTEMS 
Air/fuel ratio for an internal combustion engine controlled by gas 
sensor in intake manifold (Patent), 4:30736 
Apparatus to control the ratio of air to fuel of air-fuel mixture 
applied to an internal combustion engine (Patent), 4:30720 
Apparatus for purifying exhaust gas (Patent), 4:30764 
Closed loop air fuel ratio control system using exhaust 
composition sensor (Patent), 4:30721 
Closed-loop mixture control system for an internal combustion 
engine with fail-safe circuit arrangement (Patent), 4:30755 
Compensation for inherent fluctuation in output level of exhaust 
sensor in air-fuel ratio control system for internal combustion 
engine (Patent), 4:30758 
Method of and apparatus for controlling air/fuel ratio in internal 
combustion engine (Patent), 4:30737 
FUEL-CLADDING INTERACTIONS 
Impact of pellet-cladding interaction on fuel integrity: a status 
report (PWR;BWR), 4:30009 (PNL-2667) 
FUEL-COOLANT INTERACTIONS 
Fuel pin modeling of the fresh oxide/sodium prompt burst 
energetics experiments (LMFBR), 4:30230 (SAND-78-2085C) 
FUEL-COOLANT INTERACTIONS/FUEL ELEMENT 
FAILURE 
Results of FR-3 in-pile experiments on fuel rod behaviour during 
LOCAS, 4:30183 (AED-Conf-77-403-006) 
FUMES 
See AEROSOLS 
FUNDAMENTAL CONSTANTS 
(Basic units in physics.) 
Gravitational theories generated by groups of transformation and 
Dirac’s large number hypothesis, 4:31824 
FUNDAMENTAL CONSTANTS/TIME DEPENDENCE 
Variation of constants (Review), 4:31826 
FUNDAMENTAL CONSTANTS/VARIATIONS 
Consequences of varying G, 4:31827 
FUNDAMENTAL PARTICLES 
See ELEMENTARY PARTICLES 
FURNACES 
See also ARC FURNACES 
BLAST FURNACES 
GAS FURNACES 
GAS GENERATORS 
INDUCTION FURNACES 
OIL FURNACES 
SOLAR FURNACES 
WOOD BURNING FURNACES 
FURNACES/AERODYNAMICS 
Aerodynamics of a multivortex furnace with tangential burner 
arrangement, 4:29929 
FURNACES/BURNERS 
Construction of a burner for hydrogen gas (In Swedish), 4:30653 
(STU-76-4686) 
Heat transfer in furnaces: comparisons between a yellow flame 
and a blue one (In Swedish), 4:31239 (STU-75-3256) 
Process of combustion with a blue flare (In Swedish), 4:31238 
(STU-75-3255) 
Th. Schmidt's contribution to gas firing in the ferrous and non- 
ferrous process industries, 4:30661 
FURNACES/COMBUSTION PRODUCTS 
Presence of methane and hydrogen sulfide in furnace gases, 
4:31250 
FURNACES/DESIGN 
Combustion of Donetsk fine and dust gas coal and Kuznetsk grade 
2 CC coal in a dry-bottom furnace, 4:31246 
Research and education in furnace engineering, 4:30662 
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FURNACES/FLUE GAS 
Presence of methane and hydrogen sulfide in furnace gases, 
4:31250 
FURNACES/FUEL CONSUMPTION 
Minimum fuel consumption in heating metals, 4:30659 
FURNACES/FUEL SUBSTITUTION 
Construction of a burner for hydrogen gas (In Swedish), 4:30653 
(STU-76-4686) 
FURNACES/HYDROGEN FUELS 
Construction of a burner for hydrogen gas (In Swedish), 4:30653 
(STU-76-4686) 
FURNACES/LINERS 
Thermal performance of lining of large converter, 4:30678 
FURNACES/MAINTENANCE 
Furnace efficiency: space and water heating energy saving 
measures, 4:30632 
FURNACES/OPERATION 
Furnace efficiency: space and water heating energy saving 
measures, 4:30632 
FURNACES/RESEARCH PROGRAMS 
Research and education in furnace engineering, 4:30662 
FURNACES/TEMPERATURE DISTRIBUTION 
Results of investigation of a swirler low-temperature furnace after 
coarser grinding of Tavrichanka lignite, 4:28996 
FURNACES/THERMAL EFFICIENCY 
Fundamentals of fuel exchange in industrial furnaces. Pt. 2. Fuel 
exchange in furnaces with waste heat recovery, 4:30660 
Minimum fuel consumption in heating metals, 4:30659 
FURNACES/VORTEX FLOW 
Aerodynamics of a multivortex furnace with tangential burner 
arrangement, 4:29929 
FURNACES/WASTE HEAT 
Method of recovering heat of combustion waste gas arising from 
glass tank furnace (Patent), 4:30687 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 156/GIANT RESONANCE 
Width of El giant resonance of deformed nuclei in the 150< or 
=A < or =186 region, 4:31766 
GADOLINIUM 156 TARGET/PHOTONUCLEAR REACTIONS 
Width of El giant resonance of deformed nuclei in the 150< or 
=A < or =186 region, 4:31766 
GALAXIES 
See also MILKY WAY 
GALAXIES/DISTANCE 
Consequences of varying G, 4:31827 
GALENA/ISOTOPE DATING 
Lead isotope studies of galena from some occurrences in India, 
4:31529 
GALLIUM ARSENIDE SOLAR CELLS/EFFICIENCY 
Proposed novel mpn GaAs Schottky barrier solar cell 
(Theoretical analysis.), 4:29612 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Proposed novel mpn GaAs Schottky barrier solar cell 
(Theoretical analysis.), 4:29612 
GALLIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 
Formation of donor-acceptor pairs in gallium arsenide by low- 
temperature gamma irradiation (4.2 and 77K), 4:30938 
GALLIUM OXIDES/IONIC CONDUCTIVITY 
Recent results on lithium ion conductors, 4:30903 
GAMMA CAMERAS 
See also POSITRON CAMERAS 
GAMMA CAMERAS/COLLIMATORS 
Scintillation camera imaging with I-123, 4:31334 
GAMMA CAMERAS/IODINE 123 
Scintillation camera imaging with I-123, 4:31334 
GAMMA CAMERAS/SPATIAL RESOLUTION 
Scintillation camera imaging with I-123, 4:31334 
GAMMA DOSIMETRY/COMPUTER CALCULATIONS 
Development of a mid-head radiation dose response function 
(Phantom determinations of neutron and y absorbed doses in 
mid-brain for military applications), 4:31807 (ORNL/TM-6634) 
GAMMA LOGGING/DATA ANALYSIS 
Natural gamma radiation distribution in heterogeneous media with 
a cylindrical interface, 4:31365 
GAMMA LOGGING/GAMMA SPECTROMETERS 
Energy scale autostabilization system for the SGSL-2 borehole 
gamma spectrometer, 4:31363 





GAMMA RADIATION/DOMINANT MUTATIONS 


GAMMA RADIATION/DOMINANT MUTATIONS 
Gamma-ray-induced dominant mutations that cause skeletal 
abnormalities in mice. II. Description of proved mutations, 
4:31491 
GAMMA RADIATION/TOXICITY 
Neutron and gamma-ray toxicity studies (Mice, beagles, '**Xe 
tracer technique), 4:31485 (ANL-78-90) 
Radiation toxicity in dogs (Gamma radiation), 4:31484 (ANL-78- 


90) 
GAMMA SPECTRA/DATA ANALYSIS 

Modified version of SAMPO for TSO graphics analysis of nuclear 
spectroscopic data, 4:31331 (ORO-4935-26) 

SPKSAM: a collection of SPEAKEASY linkules for TSO 
graphics analysis of nuclear spectroscopic data, 4:31330 (ORO- 
4935-25) 

GAMMA SPECTROMETERS/PERFORMANCE 

Energy scale autostabilization system for the SGSL-2 borehole 

gamma spectrometer, 4:31363 
GAMMA SPECTROMETERS/SPECIFICATIONS 
Energy scale autostabilization system for the SGSL-2 borehole 
gamma spectrometer, 4:31363 
GAMMA TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 
GARDENING/BIBLIOGRAPHIES 
Organizing community gardens: bibliography, 4:31472 
GAS COMPRESSORS/LOSSES 

Cold losses in industrial total gas preparation equipment with a 

pipe air compressor, 4:29234 
GAS COMPRESSORS/MATERIALS 

Structural materials evaluation for oxygen centrifugal compressors 

(Possibility of ignition and fire), 4:31211 (CONF-781018-) 
GAS COMPRESSORS/USES 
Experience gained in the field of natural gas re-injection and 
boosting, 4:29277 
GAS CONDENSATE FIELDS 
Long-term supply of condensate resources to consumers, 4:29248 
GAS CONDENSATE FIELDS/CHEMICAL COMPOSITION 
New gas condensate deposits of the Pre-Caspian trough, 4:29225 
GAS CONDENSATE FIELDS/DRILLING FLUIDS 
New flushing fluid, 4:29087 
GAS CONDENSATE FIELDS/MINERALIZATION 
Estimation of aqueous condensate mineralization, 4:29245 
GAS CONDENSATE FIELDS/NATURAL GAS PROCESSING 

PLANTS 

Experimental substantiation of combined methods for designing 
processes for the commercial preparation of gas at gas 
condensate fields, 4:29250 

GAS CONDENSATE FIELDS/RADIOACTIVITY 

Nature of carbonate deposit radioactivity in the Orenburg field, 

4:29051 
GAS CONDENSATE FIELDS/RESERVOIR ENGINEERING 
Reservoir depletion calculations for gas condensates using 
extended analyses in the Peng-Robinson equation of state, 
4:29228 
GAS COOLANTS 

See GASES 
GAS COOLED FAST BREEDER REACTOR 

See GCFR REACTOR 
GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS FLOW/CONTROL SYSTEMS 

Variable orifice using an iris shutter (PAtent), 4:31071 

GAS FLOW/FLOW MODELS 

Gas-transfer analyses, Section G: gas flow in real duct systems, 
4:31193 (SAND-79-8212) 

GAS FUELED REACTORS/DESIGN 

Reactor technology. Progress report, July-September 1978, 
4:30127 (LA-7606-PR) 

GAS FUELED REACTORS/FUEL CYCLE 

Reactor technology. Progress report, July-September 1978, 
4:30127 (LA-7606-PR) 

GAS FUELS/FORECASTING 

Workshop on R and D priorities and the gas energy option. 

Executive summary, 4:30493 
GAS FUELS/RESEARCH PROGRAMS 
Workshop on R and D priorities and the gas energy option. 
Executive summary, 4:30493 
GAS FURNACES/BURNERS 
High momentum burners (Patent), 4:31241 
GAS FURNACES/HEAT TRANSFER 

Influence of momentum on heat transfer in an enclosed space, 

4:30658 
GAS FURNACES/THERMAL EFFICIENCY 

Influence of momentum on heat transfer in an enclosed space, 

4:30658 
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GAS GENERATORS/DESIGN 

Effects of residence time, temperature and pressure on the steam 
gasification of biomass, 4:29544 (CONF-790415-10) 

Gasification of wood residues, 4:29552 

GAS INJECTION/GAS COMPRESSORS 

Centrifugal compressors for recompression and re-injection on 
offshore platforms, 4:29287 

Experience gained in the field of natural gas re-injection and 
boosting, 4:29277 

GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/DESIGN 

Low noise helium-cadmium laser, 4:31191 

N2-laser of high average power with longitudinal discharge, 
4:31169 

Nitrogen molecule laser, 4:31190 

GAS LASERS/ENERGY YIELD 
Coaxial copper-vapor laser with a buffer gas at above atmospheric 
pressure, 4:31155 
GAS LASERS/FEASIBILITY STUDIES 
Direct conversion of solar energy into laser radiation, 4:31150 
GAS LASERS/FREQUENCY CONTROL 

Use of ultranarrow resonance in spectroscopy and for stabilizing 

gas laser frequencies, 4:31151 
GAS LASERS/LASER RADIATION 

Influence of gasdynamic motion of the active medium during a 
pump pulse on the angular divergence of radiation emitted from 
electron-beam-controlled lasers, 4:31148 

GAS LASERS/NOISE 
Low noise helium-cadmium laser, 4:31191 
GAS LASERS/PERFORMANCE 

Continuously pulsed copper halide laser with a cable-capacitor 
Blumlein discharge circuit, 4:31163 

N2-laser of high average power with longitudinal discharge, 
4:31169 

GAS LASERS/PLASMA DIAGNOSTICS 

Localized probe diagnostics of the plasma in an argon laser, 

4:31164 
GAS LASERS/STABILIZATION 

Use of ultranarrow resonance in spectroscopy and for stabilizing 

gas laser frequencies, 4:31151 
GAS LASERS/STIMULATED EMISSION 
Stimulated emission kinetics of an Ne laser under pulse-periodic 
conditions. I. Theory, 4:31152 
GAS LASERS/TRANSIENTS 
Transients in a two-mode gas laser, 4:31165 
GAS METERS/REMOTE CONTROL 
Computer use in the operation of a remote-controlled methane 
detecting unit, 4:28904 
GAS TURBINES/AERODYNAMICS 
Investigation of turbine stages with radial blades, 4:29923 
GAS TURBINES/COATINGS 

Effect of sputtered surface structure on adherence of thermal 

barrier coatings, 4:30886 (CONF-781018-) 
GAS TURBINES/COMBUSTION CHAMBERS 

Calculation of thermal power devices realizing a chordal jet 
mixing method, 4:31252 

Evaluating full resistance and distribution of air when designing 
highly forced combustion chambers of gas turbine plants, 
4:29916 

Furnace for gas turbines (Patent), 4:30749 

GAS TURBINES/COMBUSTORS 
Double walled impingement cooled combustor (Patent), 4:31244 
GAS TURBINES/COOLING 

Combined cycle research program. Quarterly technical progress 
report (No. 6), October 1-December 31, 1977, 4:29911 (MIT- 
2295 18-6) 

Materials and process development for the water-cooled gas 
turbine high temperature turbine technology program, 4:29903 
(CONF-781018-) 

GAS TURBINES/CORROSION 

Materials for fluidized-bed combustors, 4:31234 (CONF-781018-) 

Materials for turbine applications with coal derived fuels, 4:29896 
(CONF-781018-) 

GAS TURBINES/DEMONSTRATION PROGRAMS 

Gas turbine engines and transmissions for bus demonstration 
programs. Technical status report, August 28, 1978-October 30, 
1978, 4:30744 (COO-4867-1) 

Gas turbine engines and transmissions for bus demonstration 
programs. Technical status report, October 31, 1978-January 31, 
1979, 4:30745 (COO-4867-2) 

GAS TURBINES/DESIGN 

Calculation of thermal power devices realizing a chordal jet 

mixing method, 4:31252 
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Ceramic Technology Readiness (CRT) Program. Executive 
summary of interim report on HiCAT conceptual design study, 
4:29910 (FE-2664-T 1) 

Gas turbine power plant (Patent), 4:30747 

Gas turbine power plant (Patent), 4:29930 

Sound absorbing arrangement in the exhaust-gas flow of a gas 
turbine plant (Patent), 4:29954 

GAS TURBINES/EFFICIENCY 

Determination of the efficiency of a turbine stage operating in a 
section, 4:29922 

Investigation of turbine stages with radial blades, 4:29923 

GAS TURBINES/EROSION 

Gas turbines fired by solid fuels, 4:29934 

Materials for turbine applications with coal derived fuels, 4:29896 
(CONF-781018-) 

GAS TURBINES/EXHAUST SYSTEMS 

Sound absorbing arrangement in the exhaust-gas flow of a gas 

turbine plant (Patent), 4:29954 
GAS TURBINES/FOUNDATIONS 

Investigation of deformations of the foundations of a high-capacity 

turbine set, 4:29919 
GAS TURBINES/HOT GAS CLEANUP 

Combined cycle research program. Quarterly technical progress 
report (No. 6), October 1-December 31, 1977, 4:29911 (MIT- 
2295 18-6) 

GAS TURBINES/MATERIALS 

Ceramic Technology Readiness (CRT) Program. Executive 
summary of interim report on HiCAT conceptual design study, 
4:29910 (FE-2664-T 1) 

Combined cycle research program. Quarterly technical progress 
report (No. 6), October 1-December 31, 1977, 4:29911 (MIT- 
2295 18-6) 

Evaluation of performance of thermal barrier coatings under gas 
turbine conditions, 4:29906 (CONF-781018-) 

Hot corrosion erosion testing of materials for application to 
advanced power converson systems using coal-derived fuels, 
4:28989 (CONF-781018-) 

Hot corrosivity of coal gasification products on gas turbine alloys 
(Thermochemical and electrochemical data), 4:29900 (CONF- 
781018-) 

Long life materials: corrosion evaluation, critical research and 
advanced technology support project (CRT), 4:29902 (CONF- 
781018-) 

Materials for turbine applications with coal derived fuels, 4:29896 
(CONF-781018-) 

GAS TURBINES/MATERIALS TESTING 

Design of materials for use under erosion-hot corrosion conditions 
in coal gasification and coal combustion systems, 4:28727 
(CONF-781018-) 

Fireside corrosion Task II: investigation of gas turbine materials 
for use in the exhaust gas from a pressurized fluidized-bed coal 
combustor, 4:28990 (CONF-781018-) 

Fireside corrosion Task I: evaluation of gas turbine materials in 
the combustion products of coal-derived fuels, 4:28993 (CONF- 
781018-) 

Hot corrosion erosion testing of materials for application to 
advanced power converson systems using coal-derived fuels, 
4:28989 (CONF-781018-) 

Hot corrosivity of coal gasification products on gas turbine alloys 
(Thermochemical and electrochemical data), 4:29900 (CONF- 
781018-) 

Materials and process development for the water-cooled gas 
turbine high temperature turbine technology program, 4:29903 
(CONF-781018-) 

Task 3: gas turbine technology of the coal-fired combined cycle 
development program, 4:29899 (CONF-781018-) 

GAS TURBINES/MATHEMATICAL MODELS 

Computer-aided one-dimensional check analysis of small-sized 

subsonic axial gas turbines, 4:29925 
GAS TURBINES/NOISE POLLUTION ABATEMENT 
Sound absorbing arrangement in the exhaust-gas flow of a gas 
turbine plant (Patent), 4:29954 
GAS TURBINES/OPERATION 
Heat exchangers in gas turbine power plants, 4:29915 
GAS TURBINES/PERFORMANCE 
Gas turbines fired by solid fuels, 4:29934 
GAS TURBINES/PERFORMANCE TESTING 

Determination of the efficiency of a turbine stage operating in a 

section, 4:29922 
GAS TURBINES/REGENERATORS 

Evaluation of advanced regenerator systems, 4:30746 (DOE/ 
NASA/0008-78/4) 

Regenerator for gas turbine engine (Patent), 4:30748 

GAS TURBINES/SERVICE LIFE 

Materials for turbine applications with coal derived fuels, 4:29896 

(CONF-781018-) 
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GAS TURBINES/START-UP 
Heat exchangers in gas turbine power plants, 4:29915 
GAS TURBINES/TECHNOLOGY ASSESSMENT 
Engines and energy: future trends, 4:30524 
GAS TURBINES/THERMAL SHIELDS 
Effect of sputtered surface structure on adherence of thermal 
barrier coatings, 4:30886 (CONF-781018-) 
Evaluation of performance of thermal barrier coatings under gas 
turbine conditions, 4:29906 (CONF-781018-) 
GAS TURBINES/TURBINE BLADES 
Gas turbine (Patent), 4:29935 
High temperature turbine technology, 4:29901 (CONF-781018-) 
Investigation of turbine stages with radial blades, 4:29923 
Sputter deposit metal/ceramic layered coatings on burner rig test 
specimens for thermal insulation and hot corrosion protection 
evaluation, 4:29907 (CONF-781018-) 
GAS TURBINES/WASTE HEAT UTILIZATION 
Id-diagram for high gas temperatures and pressures, 4:30691 
GASEOUS DIFFUSION PLANTS 
See also PORTSMOUTH GASEOUS DIFFUSION PLANT 
GASEOUS DIFFUSION PLANTS/MATERIALS HANDLING 
Computer aided approach for qualitative risk assessment of 
engineered systems, 4:29380 (CONF-781110-7) 
GASEOUS DIFFUSION PLANTS/RISK ASSESSMENT 
Computer aided approach for qualitative risk assessment of 
engineered systems, 4:29380 (CONF-7811 10-7) 
GASEOUS DIFFUSION PROCESS/EQUIPMENT 
Freezer-sublimer for gaseous diffusion plant (Enrichment of UFs; 
Patent), 4:29381 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
GASEOUS WASTES/PYROLYSIS 
Purification of gaseous wastes by thermal combustion. Pt. 2. 
Thermal combustion of waste air with indirect heating, 4:30698 
GASES 
See also COAL GAS 
NATURAL GAS 
RAREFIED GASES 
GASES/ADSORPTION 
Equilibrium theory of heatless adsorption, 4:30976 (BNL-25398) 
GASES/RADIATION TRANSPORT 
Charge-exchange method for controlling particle beams, 4:31605 
GASES/SEPARATION PROCESSES 
Equilibrium theory of heatless adsorption, 4:30976 (BNL-25398) 
GASES/SPECTROSCOPY 
Piezoelectric-tuned microwave cavity for absorption spectrometry 
(Patent), 4:30972 
GAS-INSULATED CABLES/DESIGN 
Compartmentalized gas insulated transmission line (Patent), 
4:29973 
Extruded sheath section for compressed gas insulated transmission 
lines (Patent), 4:29972 
GAS-INSULATED CABLES/FABRICATION 
Extruded sheath section for compressed gas insulated transmission 
lines (Patent), 4:29972 
GASOLINE 
See also MOBIL M-GASOLINE PROCESS 
GASOLINE/ADDITIVES 
Fuels for internal combustion engines (Patent), 4:30778 
GASOLINE/ALLOCATIONS 
Proposed standby gasoline rationing plan: public comments, 
4:30463 (DOE/ERA-0025) 
GASOLINE/COMBUSTION PRODUCTS 
Comparative studies of exhaust emissions from automobiles 
operating on gasoline and a gasoline-methanol blend, 4:30774 
(BIL-99) 
GASOLINE/EMERGENCY PLAN 
Proposed standby gasoline rationing plan: public comments, 
4:30463 (DOE/ERA-0025) 
Standby Conservation Plan No. 1: emergency weekend gasoline 
sales restrictions. Economic analysis, 4:30424 (DOE/ERA-0041) 
GASOLINE/EVALUATION 
Comparative studies of exhaust emissions from automobiles 
operating on gasoline and 4 gasoline-methanol blend, 4:30774 
(BIL-99) 
GASOLINE/PRODUCTION 
Comparison of catalytic cracking on LaX and LaY catalysts, 
4:29136 
Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 
Method of upgrading a Fische-Tropsch light oil (Patent), 4:29535 
GASOLINE/SYNTHESIS 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, July-September 
1977, 4:28734 (FE-2276-15) 
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GASTROINTESTINAL TRACT 
See also STOMACH 
GASTROINTESTINAL TRACT/CUEX 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
GASTROINTESTINAL TRACT/DOSE COMMITMENTS 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
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AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 

GAUGE INVARIANCE/REVIEWS 

Neutral currents and gauge theories: past, present, and future, 

4:31695 
GCFR REACTOR/FUEL ELEMENTS 

Modeling of isotopic fission gas release in the GCFR vented fuel 
rod, 4:30049 (GA-A-15175) 

GCFR REACTOR/FUEL-CLADDING INTERACTIONS 
Fuel-cladding mechanical interaction in irradiated GCFR mixed- 
oxide fuel rods, 4:30050 (GA-A-15176) 
GE(LD DETECTORS 

See LI-DRIFTED GE DETECTORS 
GENERATORS (AEROSOL) 

See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENETICS 

Genetic toxicology, 4:31452 (ANL-78-90) 

GEOCHEMICAL SURVEYS 

Some results of NURE uranium geochemical studies, 4:29321 
(DP-MS-79-7) 

GEOCHEMICAL SURVEYS/DATA ANALYSIS 

National Uranium Resourve Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Presidio NTMS Quadrangle, Texas, 4:29325 (GJBX- 
12(79)) 

GEOCHEMICAL SURVEYS/DATA COMPILATION 

Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 

Harrisburg 1° x 2° NTMS area, Pennsylvania: data release (NURE 
program), 4:29343 (GJBX-31(79)) 

GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOLOGIC FAULTS/AERIAL MONITORING 
Operational application of remote sensing technology for 
predicting mine ground hazard areas, 4:29010 
GEOLOGIC FAULTS/SEISMICITY 
Most important seismogenic fractures of Tadzhikistan, 4:31547 
Seismogenic zones of Tadzhikistan, 4:31548 
GEOLOGIC FAULTS/STRESSES 

Near surface in situ stress pattern adjacent to the San Andreas 

fault, Palmdale, California, 4:31534 
GEOLOGIC FISSURES/DEPTH 

Depths of fractures in southeastern Fergan according to data from 

recordings of distant earthquakes, 4:31555 
GEOLOGIC FORMATIONS/PERMEABILITY 

Method and apparatus for determining the direction of maximum 

permeability in subsurface earth formation (Patent), 4:31362 
GEOLOGIC STRATA/FLUID FLOW 

Oil crossflow in a stratified seam after steam injection has stopped, 

4:29123 
GEOLOGIC STRATA/RADIONUCLIDE MIGRATION 

Model of the transfer of dissolved radioelements in deep 

geological formations, 4:29464 (PNL-TR-353) 
GEOLOGIC STRUCTURES/COMPUTER GRAPHICS 

Problem of threehdimensional representation of tectonic structures 

of the Terek-Sunzha oil and gas-bearing province, 4:2 
GEOLOGIC STRUCTURES/ELECTROMAGNETIC SURVEYS 
Ground-probing radar for delineation of rock features, 4:31561 

GEOLOGIC STRUCTURES/EROSION 
Stress relief and cliff stability at a power station near niagara falls, 
58 


GEOLOGIC STRUCTURES/STABILIZATION 
Process for reinforcing geological formations (Patent), 4:31567 
GEOLOGIC TRAPS 
Role of paleorelief in the formation of gas and oil traps as 
illustrated in the eastern pre-Caucasus, 4:29046 
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GEOPHONES 
See SEISMIC DETECTORS 
GEOPRESSURED SYSTEMS/ABANDONED WELLS 

Compressured-geothermal test of the EDNA Delcambre No. 1 

well, Vermilion Parish, Louisiana, 4:29211 (CONF-771153-P2) 
GEOPRESSURED SYSTEMS/ECONOMICS 

Considerations on the economics of geopressure zones, 4:29803 
(CONF-771153-P2) 

GEOPRESSURED SYSTEMS/ENERGY STORAGE 

Possible use of geopressured aquifers for the short-term storage of 
energy, 4:29818 (CONF-771153-P2) 

GEOPRESSURED SYSTEMS/ENVIRONMENTAL IMPACTS 

Environmental planning: the fourth dimension in geothermal 
resource development, 4:29805 (CONF-771153-P2) 

Environmental assessment of the projected uses for geopressured 
waters, 4:29806 (CONF-771153-P2) 

Potential environmental impacts arising from geopressured- 
geothermal energy development Texas-Louisiana Gulf Coast 
region, 4:29804 (CONF-771153-P2) 

Preliminary environmental analysis of a geopressured-geothermal 
test well in Brazoria County, Texas, 4:29807 (CONF-771153-P2) 

GEOPRESSURED SYSTEMS/EXPLOITATION 

Legal impediments to the development of the geopressured 
resource, 4:29797 (CONF-771153-P2) 

GEOPRESSURED SYSTEMS/EXPLORATORY WELLS 

Preliminary environmental analysis of a geopressured-geothermal 
test well in Brazoria County, Texas, 4:29807 (CONF-771153-P2) 

GEOPRESSURED SYSTEMS/GEOCHEMISTRY 

Crude oil and natural gas dissolved in deep, hot geothermal waters 
of petroleum basins-a possible significant new energy source, 
4:29750 (CONF-771153-P1) 

GEOPRESSURED SYSTEMS/GEOLOGICAL SURVEYS 

Geopressured geothermal Fairway evaluation and test-well site 
location, Frio formation, Texas Gulf Coast, 4:29767 (CONF- 
771153-P1) 

Use of hydrogeologic mapping techniques in identifying potential 
geopressured-geothermal reservoirs in the lower Rio Grande 
embayment, Texas, 4:29759 (CONF-771153-P1) 

GEOPRESSURED SYSTEMS/GEOLOGY 

Analysis of Cameron Parish geopressured aquifer. Final report, 
4:29764 (NVO-1561-1) 

Crude oil and natural gas dissolved in deep, hot geothermal waters 
of petroleum basins-a possible significant new energy source, 
4:29750 (CONF-771153-P1) 

Factors controlling geopressured geothermal reservoir quality- 
Frio sandstone facies, Texas Gulf Coast, 4:29760 (CONF- 
771153-P1) 

GEOPRESSURED SYSTEMS/GEOPHYSICAL SURVEYS 

Geopressured geothermal Fairway evaluation and test-well site 
location, Frio formation, Texas Gulf Coast, 4:29767 (CONF- 
771153-P1) 

GEOPRESSURED SYSTEMS/GEOTHERMAL WELLS 

Drilling and completion plans for a geopressured well, 4:29820 
(CONF-771153-P1) 

Geopressured-geothermal test of the EDNA Delcambre No. 1 
well, Vermilion Parish, Louisiana, 4:29830 (CONF-771153-P2) 

Two-phase flow in geopressured geothermal wells, 4:29829 
(CONF-771153-P1) 

GEOPRESSURED SYSTEMS/GOVERNMENT POLICIES 

Geopressured-geothermal energy: an overview, 4:29796 (CONF- 
771153-P1) 

GEOPRESSURED SYSTEMS/HYDROLOGY 

Use of hydrogeologic mapping techniques in identifying potential 
geopressured-geothermal reservoirs in the lower Rio Grande 
embayment, Texas, 4:29759 (CONF-771153-P1) 

GEOPRESSURED SYSTEMS/INFORMATION NEEDS 

Geopressured-geothermal energy: an overview, 4:29796 (CONF- 
771153-P1) 

GEOPRESSURED SYSTEMS/INFORMATION SYSTEMS 

GGIS: the geopressured geothermal information system, 4:29746 
(CONF-771153-P1) 

GEOPRESSURED SYSTEMS/LEGAL ASPECTS 

Legal impediments to the development of the geopressured 

resource, 4:29797 (CONF-771153-P2) 
GEOPRESSURED SYSTEMS/MAPPING 

Use of hydrogeologic mapping techniques in identifying potential 
geopressured-geothermal reservoirs in the lower Rio Grande 
embayment, Texas, 4:29759 (CONF-771153-P1) 

GEOPRESSURED SYSTEMS/MEETINGS 

Third geopressured-geothermal energy conference, 4:29743 
(CONF-771153-P1) 

Third geopressured-geothermal energy conference, 4:29747 
(CONF-771153-P2) 

GEOPRESSURED SYSTEMS/NATURAL GAS 

Chemical analysis of gas dissolved in geothermal waters in a South 

Louisiana well, 4:29212 (CONF-771153-P2) 
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GEOPRESSURED SYSTEMS/PERFORMANCE 
Numerical simulation of the effects of reinjection upon the 
tformance of a geopressured geothermal reservoir, 4:29828 
(CONF-771153-P1) 
GEOPRESSURED SYSTEMS/PERMEABILITY 

Engineering parameters used in geopressured geothermal Fairway 
evaluation and test-well site location, Frio formation, Texas 
Gulf Coast, 4:29827 (CONF-771153-P1) 

GEOPRESSURED SYSTEMS/REINJECTION 

Numerical simulation of the effects of reinjection upon the 
performance of a geopressured geothermal reservoir, 4:29828 
(CONF-771153-P1) 

GEOPRESSURED SYSTEMS/RESERVOIR ENGINEERING 

Engineering parameters used in geopressured geothermal Fairway 
evaluation and test-well site location, Frio formation, Texas 
Gulf Coast, 4:29827 (CONF-771153-P1) 

GEOPRESSURED SYSTEMS/RESERVOIR ROCK 

Laboratory measurements of the uniaxial compaction coefficient, 
4:29848 (CONF-771153-P1) 

GEOPRESSURED SYSTEMS/RESOURCE ASSESSMENT 

Geopressure resource assessment: Southern Louisiana, 4:29749 
(CONF-771153-P1) 

GEOPRESSURED SYSTEMS/RESOURCE DEVELOPMENT 

Legal and institutional programs of the Division of Geothermal 
Energy and the development of geopressured geothermal 
resources of the Gulf Coast, 4:29800 (CONF-771153-P2) 

GEOPRESSURED SYSTEMS/RESOURCE POTENTIAL 

Considerations on the economics of geopressure zones, 4:29803 
(CONF-771153-P2) 

Crude oil and natural gas dissolved in deep, hot geothermal waters 
of petroleum basins-a possible significant new energy source, 
4:29750 (CONF-771153-P1) 

Engineering parameters used in geopressured geothermal Fairway 
evaluation and test-well site location, Frio formation, Texas 
Gulf Coast, 4:29827 (CONF-771153-P1) 

GEOPRESSURED SYSTEMS/SIMULATION 

Numerical simulation of the effects of reinjection upon the 
performance of a geopressured geothermal reservoir, 4:29828 
(CONF-771153-P1) 

GEOPRESSURED SYSTEMS/THERMAL WATERS 

Geochemistry of geopressured geothermal waters from the Texas 
Gulf Coast, 4:29779 (CONF-771153-P1) 

GEOPRESSURED SYSTEMS/TWO-PHASE FLOW 

Two-phase flow in geopressured geothermal wells, 4:29829 
(CONF-771153-P1) 

GEOPRESSURED SYSTEMS/WASTE DISPOSAL 

Geopressured geothermal resources of Texas, 4:29799 (CONF- 
771153-P2) 

GEORGIA/GEOCHEMICAL SURVEYS 

Athens 1°x 2° NTMS area, Georgia and South Carolina: 

preliminary basic data report, 4:29331 (GJBX-20(79)) 
GEOTHERMAL ENERGY 

Energy sources 78/79, 4:29557 

Geopressure-geothermal energy: industry perspective, 4:29744 
(CONF-771153-P1) 

GEOTHERMAL ENERGY/ENERGY SOURCE 

DEVELOPMENT 

Annual information on development and utilization of geothermal 
energy in Japan, 4:29755 

Progress in geothermal energy, 4:29748 

GEOTHERMAL ENERGY/ENVIRONMENTAL IMPACTS 

Session I: geothermal energy (Brief survey of possible health 
effects of geothermal development in Hawaiian Islands), 4:29808 
(CONF-7705119-) 

GEOTHERMAL ENERGY/GOVERNMENT POLICIES 

Legal and institutional programs of the Division of Geothermal 
Energy and the development of geopressured geothermal 
resources of the Gulf Coast, 4:29800 (CONF-771153-P2) 

GEOTHERMAL ENERGY/LEGAL ASPECTS 

Legal and institutional programs of the Division of Geothermal 
Energy and the development of geopressured geothermal 
resources of the Gulf Coast, 4:29800 (CONF-771153-P2) 

Session I: geothermal energy (Brief discussion on regulations 
guiding geothermal development in Hawaii), 4:29802 (CONF- 
7705119-) 

GEOTHERMAL ENERGY/LEGISLATION 
Proposed geothermal regulations, 4:29798 (CONF-771153-P2) 
GEOTHERMAL ENERGY/REGULATIONS 

Proposed geothermal regulations, 4:29798 (CONF-771153-P2) 

Session I: geothermal energy (Brief discussion on regulations 
guiding geothermal development in Hawaii), 4:29802 (CONF- 
7705119-) 

GEOTHERMAL ENERGY/RESEARCH PROGRAMS 

New sources of energy. Annual report 1977, 4:30536 (NP-23610) 
GEOTHERMAL ENERGY/REVIEWS 

Progress in geothermal energy, 4:29748 


GEOTHERMAL FLUIDS/PHYSICAL PROPERTIES 


GEOTHERMAL ENERGY/USES 
Geothermal application feasibility study for the New Mexico 
Institute of Mining and Technology Campus, 4:29846 (NMEI- 


19) 
GEOTHERMAL ENERGY CONVERSION/ECONOMIC 
ANALYSIS 
Geothermal application feasibility study for the New Mexico 
Institute of Mining and Technology Campus, 4:29846 (NMEI- 
19) 
GEOTHERMAL ENERGY CONVERSION/FEASIBILITY 
STUDIES 
Geothermal application feasibility study for the New Mexico 
Institute of Mining and Technology Campus, 4:29846 (NMEI- 


19) 
GEOTHERMAL ENERGY CONVERSION/OPTIMIZATION 
Optimization of energy conversion systems, 4:29815 (LA-7470-C) 
GEOTHERMAL ENERGY CONVERSION/TEST FACILITIES 
Geothermal loop experimental facility. Quarterly report, October- 
December 1977, 4:29816 (SAND-1137-9) 
GEOTHERMAL ENERGY CONVERSION/ 
THERMODYNAMIC CYCLES 
Materials selection guidelines for geothermal power systems. First 
edition, 4:29823 (ALO-3904-1) 
GEOTHERMAL FIELDS 
See also SALTON SEA GEOTHERMAL FIELD 
WAIRAKEI GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/ELECTRICAL SURVEYS 
Dipole-dipole resistivity survey of a portion o the Coso Hot 
Springs KGRA, Inyo County, California, 4:29770 (IDO-1601-1) 
GEOTHERMAL FIELDS/EXPLORATORY WELLS 
Geological and geophysical analysis of Coso Geothermal 
Exploration Hole No. 1 (CGEH-1), Coso Hot Springs KGRA, 
California, 4:29787 (IDO-1701-2) 
GEOTHERMAL FIELDS/GEOCHEMICAL SURVEYS 
Steam wells at the Yunotani geothermal field in Aso Caldera and 
its exploration, 4:29794 
GEOTHERMAL FIELDS/GEOLOGICAL SURVEYS 
Geological and geophysical analysis of Coso Geothermal 
Exploration Hole No. 1 (CGEH-1), Coso Hot Springs KGRA, 
California, 4:29787 (IDO-1701-2) 
GEOTHERMAL FIELDS/GEOLOGY 
Geology and alteration of the Coso Geothermal Area, Inyo 
County, California, 4:29762 (IDO-1701-1) 
GEOTHERMAL FIELDS/GEOPHYSICAL SURVEYS 
Geological and geophysical analysis of Coso Geothermal 
Exploration Hole No. 1 (CGEH-1), Coso Hot Springs KGRA, 
California, 4:29787 (IDO-1701-2) 
GEOTHERMAL FIELDS/GEOTHERMAL GRADIENTS 
Thermal field in the Romanian Carpathian Bend and some aspects 
of its interpretation, 4:29776 
GEOTHERMAL FIELDS/HYDROTHERMAL ALTERATION 
Geology and alteration of the Coso Geothermal Area, Inyo 
County, California, 4:29762 (IDO-1701-1) 
GEOTHERMAL FLUIDS 
See also BRINES 
THERMAL WATERS 
GEOTHERMAL FLUIDS/CHEMICAL ANALYSIS 
Geochemical survey in Takinoue geothermal field, Iwate Pref., 
Japan, using the ratios of methane to hydrogen in gases issued 
fumaroles and hotsprings, 4:29786 
Sampling and analysis methods for geothermal fluids and gases, 
4:29784 (PNL-MA-572(App.)) 
GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Linear polarization measurements at high temperatures in 
hypersaline geothermal brines, 4:29824 (BM-RI-8308) 
Sampling and analysis methods for geothermal fluids and gases, 
4:29784 (PNL-MA-572(App.)) 
GEOTHERMAL FLUIDS/CHEMICAL PROPERTIES 
Sampling and analysis methods for geothermal fluids and gases, 
4:29784 (PNL-MA-572(App.)) 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
Linear polarization measurements at high temperatures in 
hypersaline geothermal brines, 4:29824 (BM-RI-8308) 
Materials selection guidelines for geothermal power systems. First 
edition, 4:29823 (ALO-3904-1) 
Use of potential-pH diagrams for the interpretation of corrosion 
phenomena in high salinity geothermal brines, 4:29826 
GEOTHERMAL FLUIDS/ELECTROLYSIS 
Research and development of electrolytic removal of arsenic, 
4:29811 (DOE-tr-152) 
GEOTHERMAL FLUIDS/ISOTOPE RATIO 
Oxygen isotope studies of the Salton Sea Geothermal Field. New 
insights, 4:29782 
GEOTHERMAL FLUIDS/PHYSICAL PROPERTIES 
Sampling and analysis methods for geothermal fluids and gases, 
4:29784 (PNL-MA-572(App.)) 
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GEOTHERMAL FLUIDS/SAMPLING 
Sampling and analysis methods for geothermal fluids and gases, 
4:29784 (PNL-MA-572(App.)) 
GEOTHERMAL FLUIDS/TRANSPORT 
Non-electric utilization of geothermal energy in the San Luis 
Valley, Colorado. Final report, 4:29845 (IDO-1626-3) 
GEOTHERMAL FLUIDS/WASTE DISPOSAL 
Geopressured geothermal resources of Texas, 4:29799 (CONF- 
771153-P2) 
GEOTHERMAL HEATING/ECONOMIC ANALYSIS 
Geothermal application feasibility study for the New Mexico 
Institute of Mining and Technology Campus, 4:29846 (NMEI- 
19) 
GEOTHERMAL HEATING/FEASIBILITY STUDIES 
Geothermal application feasibility study for the New Mexico 
Institute of Mining and Technology Campus, 4:29846 (NMEI- 
19 


) 
GEOTHERMAL INDUSTRY/HEALTH HAZARDS 

Environmental, safety and health standards identification for 
geothermal energy. Report 6: neat stress, 4:29809 (PNL- 
2583(No.6)) 

GEOTHERMAL INDUSTRY/WATER POLLUTION CONTROL 

Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 

GEOTHERMAL POWER PLANTS/FEASIBILITY STUDIES 

Conceptual study on the feasibility of integrating geothermal and 
ocean thermal energy cycles utilizing the geopressured 
geothermal fluids of the Texas-Louisiana Gulf Coast, 4:29814 
(CONF-771153-P2) 

Electricity from hot dry rock geothermal energy: technical and 
economic issues, 4:29813 (LA-7603-MS) 

GEOTHERMAL POWER PLANTS/HYBRID SYSTEMS 

Conceptual study on the feasibility of integrating geothermal and 
ocean thermal energy cycles utilizing the geopressured 
geothermal fluids of the Texas-Louisiana Gulf Coast, 4:29814 
(CONF-771153-P2) 

GEOTHERMAL POWER PLANTS/MATERIALS 

Materials selection guidelines for geothermal power systems. First 
edition, 4:29823 (ALO-3904-1) 

GEOTHERMAL PROCESS HEAT/FEASIBILITY STUDIES 

Non-electric utilization of geothermal energy in the San Luis 
Valley, Colorado. Final report, 4:29845 (IDO-1626-3) 

GEOTHERMAL RESOURCES/ENVIRONMENTAL IMPACTS 

Environmental planning: the fourth dimension in geothermal 

resource development, 4:29805 (CONF-771153-P2) 
GEOTHERMAL RESOURCES/PLANNING 

Preliminary development scenarios for geopressured-geothermal 
energy resources in Louisiana and Texas, 4:29751 (CONF- 
771153-P2) 

GEOTHERMAL RESOURCES/REGULATIONS 

Pre-existence regulation of an energy resource, 4:29801 (CONF- 
771153-P2) 

GEOTHERMAL RESOURCES/RESOURCE ASSESSMENT 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume I. Alaska’s energy resources: findings and analysis. 
Final report, 4:30374 (RLO-2435-1(Vol.1)) 

Preliminary development scenarios for geopressured-geothermal 
energy resources in Louisiana and Texas, 4:29751 (CONF- 
771153-P2) 

GEOTHERMAL RESOURCES/RESOURCE DEVELOPMENT 

Preliminary development scenarios for geopressured-geothermal 
energy resources in Louisiana and Texas, 4:29751 (CONF- 
771153-P2) 

GEOTHERMAL SPACE HEATING/ECONOMIC ANALYSIS 

Geothermal application feasibility study for the New Mexico 
Institute of Mining and Technology Campus, 4:29846 (NMEI- 
19) 

GEOTHERMAL SPACE HEATING/FEASIBILITY STUDIES 

Geothermal application feasibility study for the New Mexico 
Institute of Mining and Technology Campus, 4:29846 (NMEI- 
19) 

GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/GEOLOGIC STRUCTURES 

Geotechnical studies of geothermal reservoirs, 4:29819 (TID- 
28703) 

GEOTHERMAL SYSTEMS/GEOLOGY 

Geotechnical studies of geothermal reservoirs, 4:29819 (TID- 
28703) 

GEOTHERMAL SYSTEMS/RESERVOIR PRESSURE 

Geotechnical studies of geothermal reservoirs, 4:29819 (TID- 
28703) 
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GEOTHERMAL SYSTEMS/RESERVOIR ROCK 
Geotechnical studies of geothermal reservoirs, 4:29819 (TID- 
28703) 
GEOTHERMAL SYSTEMS/RESERVOIR TEMPERATURE 
Geotechnical studies of geothermal reservoirs, 4:29819 (TID- 
28703) 
GEOTHERMAL SYSTEMS/SIMULATION 
Finite element simulation of multiphase geothermal reservoirs 
4:29758 
GEOTHERMAL SYSTEMS/WELL DRILLING 
Geotechnical studies of geothermal reservoirs, 4:29819 (TID- 
28703) 
GEOTHERMAL WELLS/ENVIRONMENTAL IMPACTS 
Preliminary environmental analysis of a geopressured-geothermal 
test well in Brazoria County, Texas, 4:29807 (CONF-771153-P2) 
Session VI: the economic, environmental and sociological impact 
of alternate energy sources (Brief discussion of odor levels for 
hydrogen sulfide at Puna geothermal well), 4:30543 (CONF- 
7705119-) 
GEOTHERMAL WELLS/HEAT EXTRACTION 
Fenton Hill heat extraction and interpretative temperature 
logging, 4:29793 (LA-7470-C) 
GEOTHERMAL WELLS/PERFORMANCE 
Tracer-tests applied at the Onuma Geothermal Power Station, and 
the considerations about the geothermal reservoir and the 
water-shielding of the wells, 4:29839 
GEOTHERMAL WELLS/PERFORMANCE TESTING 
Geopressured-geothermal test of the EDNA Delcambre No. 1 
well, Vermilion Parish, Louisiana, 4:29830 (CONF-771153-P2) 
GEOTHERMAL WELLS/PLANNING 
Drilling and completion plans for a geopressured well, 4:29820 
(CONF-771153-P1) 
GEOTHERMAL WELLS/TEMPERATURE LOGGING 
Fenton Hill heat extraction and interpretative temperature 
logging, 4:29793 (LA-7470-C) 
GEOTHERMAL WELLS/TWO-PHASE FLOW 
Two-phase flow in geopressured geothermal wells, 4:29829 
(CONF-771153-P1) 
GEOTHERMAL WELLS/WELL COMPLETION 
Drilling and completion plans for a geopressured well, 4:29820 
(CONF-771153-P1) 
GEOTHERMAL WELLS/WELL DRILLING 
Drilling and completion plans for a geopressured well, 4:29820 
(CONF-771153-P1) 
Drilling technology expanded in geothermal energy test, 4:29822 
H2S abatement during geothermal drilling, 4:29810 
Session I: geothermal energy (Accomplishments and present status 
of the Hawaii Geothermal Project), 4:29768 (CONF-7705119-) 
Supplying motive fluid to below ground tool drive from a 
pressurized bore hole (Patent), 4:29795 
GERM CELLS/MUTATIONS 
Consideration of two biochemical approaches to monitoring 
human populations for a change in germ cell mutation rates, 
4:31515 (RERF-TR-4-77) 
GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 
Statistics of the economy - figures of the coal mining industry 
from January to June 1978, 4:28901 
GERMAN FEDERAL REPUBLIC/COAL MINING 
German mining machinery industry and its organisation, 4:28907 
GERMAN FEDERAL REPUBLIC/DEPOSITS 
Petroleum and natural gas reserves in the Federal Republic of 
Germany, 4:29021 
GERMAN FEDERAL REPUBLIC/ECONOMIC GROWTH 
Energy shortage and energy price increases: impact on the 
international economy and on the standard of living, 4:30363 
GERMAN FEDERAL REPUBLIC/ELECTRIC POWER 
Data on the development of the West German electric power 
industry in 1977, 4:30497 (NP-23667) 
Topical problems of the German electric power industry, 4:30513 
GERMAN FEDERAL REPUBLIC/ELECTRIC POWER 
INDUSTRY 
Proposed amendments in cartel legislation for the power industry 
supplying line-bound power, 4:30504 
GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Heat supply in the Federal Republic of Germany, 4:30389 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Coal gasification as a problem in technology policy and as an 
option in energy policy, 4:28652 
Energy - salaries - unemployment, 4:30469 
Medium-term aspects of our petroleum supply, 4:29162 
GERMAN FEDERAL REPUBLIC/ENERGY SOURCES 
Data on the development of the West German electric power 
industry in 1977, 4:30497 (NP-23667) 
Heat supply in the Federal Republic of Germany, 4:30389 
Utilizable energy flows, 4:30387 
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GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Energy systems in consideration of medium-term and long-term 
prospects, 4:30455 
Importance of energy supply: evaluation, target criteria and 
supply strategies, 4:30458 
Living with energy shortage, 4:30454 
Nuclear problems. Our energy supply today and tomorrow (Book 
in German), 4:30456 
Oil remains the backbone of energy supply, 4:29163 
GERMAN FEDERAL REPUBLIC/LAND RECLAMATION 
Landscape reclamation as a result of mining, 4:28872 
GERMAN FEDERAL REPUBLIC/MINERAL RESOURCES 
Contribution of research to securing the raw materials supply, 
4:30371 (AED-CONF-1977-167-004) 
GERMAN FEDERAL REPUBLIC/MINING LAWS 
New mining ordinance of the mining authority of the Land North 
Rhine-Westphalia concerning shaft hoisting equipment and 
slope conveyors and the technical specifications for shaft 
hoisting equipment and slope conveyors, 4:29011 (AED-CONF- 
78-035-001) 
GERMAN FEDERAL REPUBLIC/NATURAL GAS 
Oil statistics, 4:29086 
GERMAN FEDERAL REPUBLIC/NATURAL GAS DEPOSITS 
Petroleum and natural gas reserves in the Federal Republic of 
Germany, 4:29021 
GERMAN FEDERAL REPUBLIC/NATURAL GAS 
DISTRIBUTION SYSTEMS 
Natural gas transport with the aid of pipelines, 4:29268 (AED- 
CONF-78-155-056) 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
Natural gas now and in the year 2000, 4:29259 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Nuclear questions: church and nuclear energy, church and 
environment, church and progress, 4:30206 (INIS-mf-4150) 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
PLANTS 
Effects of a nuclear energy moratorium on the electric energy 
supply and the economic situation of the Federal Republic of 
Germany, 4:30106 (INIS-mf-4149) 
GERMAN FEDERAL REPUBLIC/PETROLEUM INDUSTRY 
Oil statistics, 4:29086 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
Treatment of low- and medium-activity wastes, 4:29425 (AED- 
Conf-77-389-001) 
GERMAN FEDERAL REPUBLIC/RAW MATERIALS 
Development and trends of the policy concerning raw materials, 
4:30386 
GERMAN FEDERAL REPUBLIC/REACTOR OPERATION 
Operational experience and failure statistics of nuclear power 
plants with LWR reactors in the Federal Republic of Germany, 
4:30177 (AED-Conf-78-004-009) 
GERMAN FEDERAL REPUBLIC/REACTOR SAFETY 
Status and tasks of nuclear safety research, 4:30182 (AED-Conf- 
77. 403-005) 
GERMAN FEDERAL REPUBLIC/RENEWABLE ENERGY 
SOURCES 
New sources of energy. Annual report 1977, 4:30536 (NP-23610) 
GERMAN FEDERAL REPUBLIC/THERMAL POWER 
PLANTS 
Protection of individuals against the planning of large power plant 
Art 2, 19, 20 GG; sections 1 ff. BBauG; sections 1, 3 ff 
BImSchG: ‘Spandau forest judgment’, 4:30512 
GERMAN FEDERAL REPUBLIC/TRANSPORTATION 
SYSTEMS 
Opportunities for the supply of needs in the transport sector, 
4:30645 
GERMANIUM/ION IMPLANTATION 
Recent advances in common semiconductor materials, 4:30791 
(LBL-7280) 
GERMANIUM/OPTICAL PROPERTIES 
Temperature-dependent Sellmeier coefficients and nonlinear 
optics average power limit for germanium, 4:30780 
GERMANIUM/REFRACTIVITY 
Temperature-dependent Sellmeier coefficients and nonlinear 
optics average power limit for germanium, 4:30780 
GERMANIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 
Development of NbsGe for power transmission applications. Final 
report, 4:29986 (EPRI-EL-965) 
GERMANIUM ALLOYS/SYNTHESIS 
Formation of A-15 NbsGe by electron beam co-deposition, 
4:31820 
GERMANIUM ALLOYS/TRANSITION TEMPERATURE 
Formation of A-15 NbsGe by electron beam co-deposition, 
4:31820 
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GERMANIUM PHOSPHIDES/CHARGE DENSITY 

Electronic density of states and bonding in chalcopyrite-type 

semiconductors, 4:30914 
GERMANY (FEDERAL REPUBLIC) 

See GERMAN FEDERAL REPUBLIC 
GERMINATION/BIOLOGICAL RADIATION EFFECTS 

Neutron radiography: a technique for studying young roots 
growing in soil (Effects of irradiation, depth of planting, and 
seed orientation on growth of root shoots), 4:31477 (IS-M-163) 

GIANT CELLS 
See TUMOR CELLS 
GILLS/ATP-ASE 

Effects of phenol on ATPase activities in crude gill homogenates 
of rainbow trout (Salmo gairdneri Richardson), 4:31513 (PNL- 
2697) 

GLASS/CHEMICAL COMPOSITION 

Development of glass compositions for immobilization of SRP 

waste, 4:29428 (DP-1517) 
GLASS/ELECTRIC CONDUCTIVITY 

Viscosity and electrical conductivity of glass melts as a function of 
waste composition (Effect of iron and aluminum content of 
viscosity and electrical conductivity), 4:29429 (DP-MS-78-80) 

GLASS/LEACHING 

Long-term leach rates of glasses containing actual waste, 4:29447 

(DP-MS-78-82) 
GLASS/OPTICAL PROPERTIES 

Small-polaron model of the low-temperature optically induced 

properties of chalcogenide glasses, 4:30915 
GLASS/VISCOSITY 

Viscosity of glasses containing simulated Savannah River Plant 
waste, 4:29427 (DP-1507) 

Viscosity and electrical conductivity of glass melts as a function of 
waste composition (Effect of iron and aluminum content of 
viscosity and electrical conductivity), 4:29429 (DP-MS-78-80) 

GLASS INDUSTRY/FUEL CONSUMPTION 

Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 

GLASS INDUSTRY/FURNACES 

Method of recovering heat of combustion waste gas arising from 

glass tank furnace (Patent), 4:30687 
GLASS INDUSTRY/HEAT RECOVERY EQUIPMENT 

Method of recovering heat of combustion waste gas arising from 

glass tank furnace (Patent), 4:30687 
GLAZING MATERIALS/COATINGS 

Polymer surface coatings for downconversion of uv radiation and 
inhibition of photodegradation. Semiannual technical status 
report, June 1978-January 1979, 4:29696 (ALO-5308-T1) 

GLAZING MATERIALS/PHYSICAL RADIATION EFFECTS 

Polymer surface coatings for downconversion of uv radiation and 
inhibition of photodegradation. Semiannual technical status 
report, June 1978-January 1979, 4:29696 (ALO-5308-T1) 

GLIOBLASTOMAS 
See NEOPLASMS 
GLUCOPROTEINS/RADIOIMMUNOASSAY 

Quantitation of mRNAs for a;-acid glycoprotein and for serum 
albumin ib livers of normal, stressed, fasted, and refed rats (1751 
or '*'] radioimmunoassay for protein products of specific 
mRNA activity), 4:31462 (UR-3490-1495) 

GLUON MODEL 

(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 

GLUON MODEL/COLOR MODEL 

Gluon distribution in hadrons, 4:31703 

GLYCIDES 
See SACCHARIDES 
GLYCINE HISPIDA/PLANT GROWTH 

Neutron radiography: a technique for studying young roots 
growing in soil (Effects of irradiation, depth of planting, and 
seed orientation on growth of root shoots), 4:31477 (IS-M-163) 

GOLD/ACTIVATION ANALYSIS 

Analysis of coins by neutron activation using californium-252: 
application to numismatic studies, 4:30950 (CONF-760436-P2) 

Use of a *°*Cf source in the noble metals industry, 4:30957 
(CONF-760436-P2) 

GOLD/CHARGED-PARTICLE TRANSPORT 

Transmission sputtering of gold thin-films by low-energy (< 1 
keV) xenon ions: I. The system and the measurement, 4:31596 
(COO-3158-54) 

GOLD/POROSITY 
Gold plating for hybrid microcircuits, 4:30793 (SAND-77-8047) 
GOLD/SPUTTERING 

Transmission sputtering of gold thin-films by low-energy (< 1 
keV) xenon ions: I. The system and the measurement, 4:31596 
(COO-3158-54) 

GOLD/SURFACE COATING 
Gold plating for hybrid microcircuits, 4:30793 (SAND-77-8047) 
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GOLD 197/MOESSBAUER EFFECT 
Electronic behavior in alloys: Gold-non-transition-metal 
intermetallics, 4:30841 
GOLD 197 TARGET/NEON 20 REACTIONS 
Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 
GOLD ALLOYS/CRYSTAL STRUCTURE 
Electronic behavior in alloys: Gold-non-transition-metal 
intermetallics, 4:30841 
GOLD ALLOYS/EQUATIONS OF STATE 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
GOLD ALLOYS/PHOTOEMISSION 
Electronic behavior in alloys: Gold-non-transition-metal 
intermetallics, 4:30841 
GOLD ALLOYS/TRANSPORT 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
GOVERNMENT POLICIES/RECOMMENDATIONS 
Declaration of policy (American Mining Congress), 4:30475 
GRAIN BOUNDARIES/DIFFUSION 
Measurement of grain-boundary diffusion at iow temperatures by 
the surface accumulation method. I. Method and analysis, 
4:31810 
GRAIN BOUNDARIES/MEETINGS 
Grain boundaries, 4:30802 
GRAND GULF-1 REACTOR/FOUNDATIONS 
Deep foundation rebound instrumentation at the Grand Gulf 
Nuclear Power Station, 4:30015 
GRAND GULF-2 REACTOR/FOUNDATIONS 
Deep foundation rebound instrumentation at the Grand Gulf 
Nuclear Power Station, 4:30015 
GRANITES/CREEP 
Experimental fault creep under constant differential stress and 
high confining pressure, 4:31537 
GRANITES/FRACTURING 
Thermal stress cracking experiments at Texas A and M and 
LASL, 4:29860 (LA-7470-C) 
GRANITES/HYDROTHERMAL ALTERATION 
Rock water interaction and granite alteration, 4:29862 (LA-7470- 


C) 
GRANITES/PERMEABILITY 
In-situ permeability-porosity modeling, 4:29857 (LA-7470-C) 
Laboratory permeability measurements of Fenton Hill granite, 
4:29856 (LA-7470-C) 
GRANITES/POROSITY 
In-situ permeability-porosity modeling, 4:29857 (LA-7470-C) 
GRANITES/REACTION KINETICS 
Enhanced chemical dissolution of granite, 4:29865 (LA-7470-C) 
GRANITES/ROCK MECHANICS 
Statistical variation in stress-volumetric strain behavior of 
westerly granite, 4:31568 
GRANITES/ROCK-FLUID INTERACTIONS 
Rock water interaction and granite alteration, 4:29862 (LA-7470- 


C) 
GRANITES/SLIDING FRICTION 
Experimental fault creep under constant differential stress and 
high confining pressure, 4:31537 
GRANITES/STRESS ANALYSIS 
Technical support for GEIS: radioactive waste isolation in 
geologic formations. Volume 20. Thermo-mechanical stress 
analysis and development of thermal loading guidelines, 4:29463 
(Y/OWI/TM-36/20) 
GRANITES/THERMAL STRESSES 
Thermal stress cracking experiments at Texas A and M and 
LASL, 4:29860 (LA-7470-C) 
GRANODIORITES/GEOCHEMISTRY 
Multicomponent equilibrium calculations in geochemical systems, 
4:29863 (LA-7470-C) 
GRANODIORITES/HYDROTHERMAL ALTERATION 
Rock water interaction and granite alteration, 4:29862 (LA-7470- 
Cc 


) 
GRANODIORITES/ROCK-FLUID INTERACTIONS 
Multicomponent equilibrium calculations in geochemical systems, 
4:29863 (LA-7470-C) 
— water interaction and granite alteration, 4:29862 (LA-7470- 
) 
GRANULAR BED FILTERS/MATHEMATICAL MODELS 
Granular Bed Filter Development Program. Final report, 4:28669 
(FE-2579-19) 
GRANULAR BED FILTERS/TEST FACILITIES 
Granular Bed Filter Development Program. Final report, 4:28669 
(FE-2579-19) 
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GRANULATION (SOLAR) 
See SOLAR GRANULATION 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/ANNEALING 
Annealing of neutron damage in graphite irradiated and stored at 
room temperature (Neutron fluence 1.5, 5.5, and 15 MeV), 
4:30922 (PNL-2676) 
GRAPHITE/CHEMICAL REACTIONS 
Methane generated from graphite-tritium interaction, 4:31038 
(LA-7627-MS) 
Release of methane from the graphite, 4:29541 
GRAPHITE/CORROSION 
Aspects of the corrosion of nuclear graphites for HTR 
applications (825° and 900°C), 4:30935 
GRAPHITE/FRACTURE PROPERTIES 
J-integral measurements for a reactor graphite, 4:30926 (Juel-1482) 
GRAPHITE/MECHANICAL PROPERTIES 
Production of synthetic natural gas from coal, 4:28782 
GRAPHITE/OXIDATION 
In-pile steam oxidation of model HTGR fuel elements, 4:30038 
(ORNL/TM-6399) 
GRAPHITE/PERMEABILITY 
Measurements of impurity migration in graphite at high 
temperatures using a proton microprobe (HTGR cores), 4:30187 
(BNL-25191) 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Annealing of neutron damage in graphite irradiated and stored at 
room temperature (Neutron fluence 1.5, 5.5, and 15 MeV), 
4:30922 (PNL-2676) 
GRAPHITE/SPRAY COATING 
Fabrication of thin-walled ceramic structures, 4:30887 
GRAPHITIZATION/ACTIVATION ENERGY 
Kinetics of graphitization in glassy carbon (Temperature range 
1000-2800°C), 4:30933 
GRASS/PLANT GROWTH 
Influence of traffic immissions on grasses, 4:31510 
GRAVITATION/FUNDAMENTAL CONSTANTS 
Consequences of varying G, 4:31827 
Variation of constants (Review), 4:31826 
GRAVITATION/GROUP THEORY 
Gravitational theories generated by groups of transformation and 
Dirac’s large number hypothesis, 4:31824 
GRAVITATION/MEETINGS 
Current trends in the theory of fields, 4:31736 
GRAVITATIONAL FIELDS/GAUGE INVARIANCE 
Noninternal gauge theories (Group manifolds), 4:31822 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT PLAINS/WELL DRILLING 
Western Gas Sands Project. Quarterly basin activities report, 
4:29216 (NVO-0655-07) 
GREEN RIVER FORMATION/WELL DRILLING 
Western Gas Sands Project. Quarterly basin activities report, 
4:29216 (NVO-0655-07) 
GREENHOUSES/SPACE HEATING 
Agricultural uses of waste heat, 4:30412 (CONF-771153-P2) 
GRIDS (COORDINATES) 
See COORDINATES 
GRINDING MACHINES/BEARINGS 
Splash lubricating system for coal grinding rolls (Patent), 4:28966 
GRINDING MACHINES/LUBRICATION 
Splash lubricating system for coal grinding rolls (Patent), 4:28966 
GROUND SUBSIDENCE/AERIAL MONITORING 
Operational application of remote sensing technology for 
predicting mine ground hazard areas, 4:29010 
GROUND SUBSIDENCE/BIBLIOGRAPHIES 
Bibliography of subsidence and related topics for in situ coal 
gasification, 4:28747 (LETC/BL-71316-1) 
GROUND SUBSIDENCE/MATHEMATICAL MODELS 
Bibliography of subsidence and related topics for in situ coal 
gasification, 4:28747 (LETC/BL-71316-1) 
GROUND SUBSIDENCE/SIMULATION 
Simulation of surface subsidence due to longwall mining, 4:28923 
GROUND WATER/CHEMICAL COMPOSITION 
Hydrological and hydrochemical features of Karazhanbas and 
North Buzachi fields, 4:29040 
GROUND WATER/CONTAMINATION 
Dose-rate conversion factors for external exposure to photon and 
electron radiation from radionuclides occurring in routine 
releases from nuclear fuel cycle facilities (Conversion factors 
are given for dose rates to 21 organs from 240 different 
radionuclides for 3 different modes of exposure), 4:31498 
(NUREG/CR-0494) 
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GROUND WATER/FLUID FLOW 
Determination of relative hydraulic conductivity from moisture 
retention data obtained in the Bandelier tuff, 4:31521 (LA-7625- 
MS 


GROUND WATER/HYDROLOGY 
Development of a quasi three-dimensional groundwater model for 
a portion of the Nevada Test Site, 4:31523 (NVO-1253-14) 
Hydrologic engineering considerations for Ranney Collector Well 
Intake Systems (Effects of hydrologic parameters on intake 
systems design, placement, and operation), 4:29886 (NUREG/ 
CP-002 


GROUND WATER/RADIONUCLIDE MIGRATION 
Model of the transfer of dissolved radioelements in deep 
geological formations, 4:29464 (PNL-TR-353) 
GROUND WATER/WATER POLLUTION 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
GROUND-WATER RESERVES 
See AQUIFERS 
GUIDING-CENTER APPROXIMATION/ANALYTICAL 
SOLUTION 
Guiding center drift equations, 4:31873 (PPPL-1527) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/NATURAL GAS DEPOSITS 
Draft environmental impact statement. Proposed 1979 Outer 
Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico, 4:29171 
Draft environmental impact statement. Proposed 1979 Outer 
Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico, 4:29172 
GULF OF MEXICO/PETROLEUM DEPOSITS 
Draft environmental impact statement. Proposed 1979 Outer 
Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico, 4:29171 
Draft environmental impact statement. Proposed 1979 Outer 
Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico, 4:29172 
GULF OF MEXICO/WEATHER 
Statistical nature of cold fronts within the Gulf of Mexico and 
their potential influence on OTEC operations, 4:29649 (PNL- 
2878) 


H 


HADRON REACTIONS/INCOHERENT PRODUCTION 
Experimental data on multiparticle production on nuclei, 4:31788 
HADRON REACTIONS/MULTIPLE PRODUCTION 
Experimental data on multiparticle production on nuclei, 4:31788 
Particle production in hadron-nucleus collisions above 10 GeV 
(Review), 4:31663 (LBL-7766) 
HADRON REACTIONS/PARTICLE RAPIDITY 
Particle production in hadron-nucleus collisions above 10 GeV 
(Review), 4:31663 (LBL-7766) 
HADRON REACTIONS/TOTAL CROSS SECTIONS 
Particle production in hadron-nucleus collisions above 10 GeV 
(Review), 4:31663 (LBL-7766) 
HADRON-HADRON INTERACTIONS 
See also MESON-MESON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/DIFFRACTION 
MODELS . 
Hadrons and quarks in high energy collisions, 4:31652 
Polarization experiments: a theoretical review, 4:31707 
HADRON-HADRON INTERACTIONS/ELASTIC 
SCATTERING 
Determination of the weak neutral couplings to hadrons from 
inclusive, semi-inclusive, and elastic reactions, 4:31698 
HADRON-HADRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Are quarks Dirac particles (Scaling properties, perturbative 
quantum chromodynamics, infrared structure, cross sections), 
4:31712 
Determination of the weak neutral couplings to hadrons from 
inclusive, semi-inclusive, and elastic reactions, 4:31698 
Polarization experiments: a theoretical review, 4:31707 
Review of the theory and phenomenology of lepton pair 
production (Review Drell-Yan mechanism, parton distribution, 
gluon radiation, quantum chromodynamics, transverse 
momentum), 4:31696 (DOE-ER-70004-203) 
HADRON-HADRON INTERACTIONS/MULTIPLE 
PRODUCTION 
Clusters in hadron multiple production processes, 4:31706 
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HADRON-HADRON INTERACTIONS/PAIR PRODUCTION 
Review of the theory and phenomenology of lepton pair 
production (Review Drell-Yan mechanism, parton distribution, 
gluon radiation, quantum chromodynamics, transverse 
momentum), 4:31696 (DOE-ER-70004-203) 
HADRON-HADRON INTERACTIONS/POLARIZATION 
Polarization experiments: a theoretical review, 4:31707 
HADRON-HADRON INTERACTIONS/REGGE POLES 
Polarization experiments: a theoretical review, 4:31707 
HADRON-HADRON INTERACTIONS/RESEARCH 
PROGRAMS 
Nuclear structure at intermediate energies. Progress report, April 
1, 1978-March 31, 1979 (Summaries of research activities at Rice 
University), 4:31665 (ORO-1316-201) 
HADRONS 
See also BARYONS 
MESONS 
HADRONS/GLUON MODEL 
Gluon distribution in hadrons, 4:31703 
HADRONS/PAIR PRODUCTION 
Scaling properties of high-mass symmetric hadron- and pion-pair 
production in proton-beryllium collisions, 4:31666 
HADRONS/PARTICLE STRUCTURE 
Gluon distribution in hadrons, 4:31703 
HAFNIUM/ACTIVATION ANALYSIS 
Analysis of geological material and especially ores by means of a 
252Cf source, 4:30956 (CONF-760436-P2) 
Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1° x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 
HAFNIUM ALLOYS/EQUATIONS OF STATE 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
HAFNIUM ALLOYS/FABRICATION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
HAFNIUM ALLOYS/PERFORMANCE TESTING 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
HAFNIUM ALLOYS/TRANSPORT 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
HAIR FOLLICLES/CHEMICAL ANALYSIS 
Molecular anatomy program, 4:31426 (ANL-78-90) 
HALIDES/MICROANALYSIS 
Spectrophotometric studies of transcurium element halides and 
oxyhalides in the solid state, 4:30973 
HALIDES/VOLATILITY 
Method for calcining nuclear waste solutions containing zirconium 
and halides (Patent), 4:29441 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENS/CATALYTIC EFFECTS 
Process for hydrocracking hydrocarbons (Patent), 4:29138 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS/EIGENSTATES 
Fermion Hamiltonians with monopole and quadrupole pairing, 
4:31780 (LA-UR-79-241) 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/GEOLOGICAL SURVEYS 
Geology along topographic profile for near-surface test facility, 
4:29456 (RHO-BWI-LD-16) 
HANFORD RESERVATION/LITHOLOGY 
Core sample descriptions and summary logs of six wells within the 
Hanford Reservation, 4:31562 (ARH-C-00015) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
MANAGEMENT 
Radioactive wastes at the Hanford Reservation. A technical 
review, 4:29416 (COO-2708T004-1) 
HANFORD RESERVATION/WELL DRILLING 
Hole history core hole DC-2 Hanford, Washington, 4:31524 
(RHO-C-10) 
HAPO 
(Hanford Atomic Products Operation.) 
HAPO/SAFETY 
Safety analysis report 306-W Building, 4:29471 (PNL-2549) 
HASTELLOY C/CORROSION 
Use of potential-pH diagrams for the interpretation of corrosion 
phenomena in high salinity geothermal brines, 4:29826 





HASTELLOY X/CORROSION 


HASTELLOY X/CORROSION 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 


) 
HASTELLOY X/MATERIALS TESTING 

Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 

HASTELLOYS 
See also HASTELLOY C 
HASTELLOY X 
HASTELLOYS/CORROSION 
Use of potential-pH diagrams for the interpretation of corrosion 
phenomena in high salinity geothermal brines, 4:29826 
HASTELLOYS/STRESS CORROSION 

Taphole cooling coil failure: Grand Forks Energy Technology 
Center fixed-bed slagging gasifier pilot plant. Failure analysis 
report, 4:28682 (ANL/MSD/FE-78-9) 

HATCH-1 REACTOR/REACTOR CORES 

Core design and operating data for Cycle 1 of Hatch 1, 4:30001 
(EPRI-NP-562) 

HATCH-1 REACTOR/REACTOR OPERATION 

Core design and operating data for Cycle 1 of Hatch 1, 4:30001 
(EPRI-NP-562) 

HAWAII/BIOMASS 

Session V: biomass (Present and future role of biomass as energy 
source for Hawaii), 4:29617 (CONF-7705119-) 

Session V: biomass (Suggestions for optimizing production and use 
of biomass as an energy source in Hawaii), 4:29618 (CONF- 
7705119-) 

HAWAII/ENERGY MANAGEMENT 

Session VII: energy self-sufficiency 1990 (Motivation toward 

energy self-sufficiency), 4:30461 (CONF-7705119-) 
HAWAII/ENERGY POLICY 

State energy policy and where it should lead us, 4:30460 (CONF- 
7705119-) 

HAWAII/ENERGY SOURCE DEVELOPMENT 

Session VI: the economic, environmental and sociological impact 
of alternate energy sources, 4:30530 (CONF-7705119-) 

HAWAII/ENERGY SOURCES 

Issue is energy (Energy programs for Island of Hawaii), 4:30528 
(CONF-7705119-) 

Overview of symposium (Review of Hawaii's energy options and 
some recommendations), 4:30529 (CONF-7705119-) 

Proceedings of the symposium on energy, 4:30527 (CONF- 
7705119- 

HAWAII/GEOPHYSICAL SURVEYS 

Session I: geothermal energy (Accomplishments and present status 

of the Hawaii Geothermal Project), 4:29768 (CONF-7705119-) 
HAWAII/GEOTHERMAL ENERGY 

Session I: geothermal energy (Brief survey of possible health 
effecis of geothermal development in Hawaiian Islands), 4:29808 
(CONF-7705119-) 

Session I: geothermal energy (Present and future status of 
geothermal development in Hawaii), 4:29752 (CONF-7705119-) 

Session I: geothermal energy (Brief discussion on regulations 
guiding geothermal development in Hawaii), 4:29802 (CONF- 
7705119-) 

HAWAII/GEOTHERMAL EXPLORATION 

Session I: geothermal energy (Accomplishments and present status 
of the Hawaii Geothermal Project), 4:29768 (CONF-7705119-) 

Session I: geothermal energy (Brief review of geophysical surveys 
of Hawaii), 4:29769 (CONF-7705119-) 

HAWAII/GEOTHERMAL RESOURCES 

Session I: geothermal energy (Brief discussion of proposal to 
evaluate geothermal potential of Kapoho reservoir, Hawaii), 
4:29753 (CONF-7705119-) 

HAWAII/INSOLATION 

Session II: solar energy (Insolation and solar utilization for the 
Island of Hawaii), 4:29579 (CONF-7705119-) 

Session II: solar energy (Insolation and solar energy funding), 
4:29580 (CONF-7705119-) 

HAWAII/MUNICIPAL WASTES 

Session V: biomass (Suggested mixing of municipal waste and 
bagasse for use in electric power generation in Hawaii), 4:29619 
(CONF-7705119-) 

HAWAII/SOLAR ENERGY 
Session II: solar energy (Insolation and solar utilization for the 
Island of Hawaii), 4:29579 (CONF-7705119-) 
HAWAII/WIND POWER 
Session IV: wind energy, 4:29867 (CONF-7705119-) 
Session IV: wind energy, 4:29868 (CONF-7705119-) 
HAWAII/WIND TURBINES 
Session IV: wind energy, 4:29870 (CONF-7705119-) 
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HAYNES 188 ALLOY/CORROSION 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 


Physical properties of alloys in high-temperature gasification 
environments, 4:28686 (CONF-781018-) 
HAYNES 188 ALLOY/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 
HAYNES ALLOYS/CORROSION 
Use of potential-pH diagrams for the interpretation of corrosion 
phenomena in high salinity geothermal brines, 4:29826 
HAYNES STELLITE 6B/CORROSION 
Physical properties of alloys in high-temperature gasification 
environments, 4:28686 (CONF-781018-) 
HAZARDOUS MATERIALS/MEETINGS 
Transport of hazardous materials, 4:31520 
HAZARDOUS MATERIALS/TRANSPORT 
Transport of hazardous materials, 4:31520 
H-COAL PROCESS/ECONOMICS 
Economics of the H-Coal Process, 4:28808 
HEAD/DELAYED RADIATION EFFECTS 
Dose-response relationships for female radium dial workers, 
4:31493 
HEAD/SPATIAL DOSE DISTRIBUTIONS 
Development of a mid-head radiation dose response function 
(Phantom determinations of neutron and y absorbed doses in 
mid-brain for military applications), 4:31807 (ORNL/TM-6634) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT DISTRIBUTION SYSTEMS/CONTROL EQUIPMENT 
Control devices for domestic stations, 4:30708 
HEAT DISTRIBUTION SYSTEMS/PIPELINES 
Pipe-bearing friction and pipeline forces in district-heating 
networks. Report on a study, 4:30710 
HEAT DISTRIBUTION SYSTEMS/PUMPS 
Controlled jet-pump in domestic district-heating stations. 
Summary of the final report of the Working Group ‘Jet pumps’, 
4:30709 
HEAT ENGINES 
See also STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Process and apparatus for transforming heat at a relatively low 
temperature into power or energy (Patent), 4:30688 
HEAT EXCHANGERS 
See also FLUIDIZED BED HEAT EXCHANGERS 
HEAT PUMPS 
HEAT EXCHANGERS/COMPUTER-AIDED DESIGN 
Preliminary design study of heat pipe heat exchangers, 4:31057 
(ESA-SP-112(Vol.1)) 
HEAT EXCHANGERS/CORROSION 
Effect of iron oxide deposits on heat transfer crisis of boiling 
water, 4:31073 
Materials for fluidized-bed combustors, 4:31234 (CONF-781018-) 
HEAT EXCHANGERS/DESIGN 
Design calculation of header systems for heat exchangers, 4:31074 
Fireplace enclosure and integral heat-exchanger (Patent), 4:30622 
Fireplace heat exchanger (Patent), 4:30621 
Heat exchanger design for desalination plants, 4:31059 (ORNL/ 
TM-6734) 
HEAT EXCHANGERS/EROSION 
Testing, identification, and evaluation of commercial and 
advanced experimental materials and coatings under design 
conditions simulating fuel power cycle combinations, 4:28992 
(CONF-781018-) 
HEAT EXCHANGERS/FABRICATION 
Evaluation of aluminum heat exchangers, 4:30655 
HEAT EXCHANGERS/FOULING 
Effect of iron oxide deposits on heat transfer crisis of boiling 
water, 4:31073 
HEAT EXCHANGERS/HEAT TRANSFER 
Heat transfer and aerodynamic resistance of lamellar heat 
exchange surfaces with turbulators in the form of semi-spherical 
proturberances (In Russian), 4:31205 
Investigation of vapor condensation in an inclined tube bundle, 
4:31199 
Investigation of the effects of turbulence on heat transfer and 
pressure drop at the exchange of heat (In Swedish), 4:31194 
(STU-75-3549) 
HEAT EXCHANGERS/MATERIALS 
High temperature ceramic heat exchanger, 4:29908 (CONF- 
781018-) 
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Hot corrosion erosion testing of materials for application to 
advanced power converson systems using coal-derived fuels, 
4:28989 (CONF-781018-) 

Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 

HEAT EXCHANGERS/MATERIALS TESTING 

Erosion/corrosion testing of candidate AFBC heat exchanger 
tubing, 4:31236 (CONF-781018-) 

Fireside corrosion Task IT: evaluation of heat exchanger materials 
for use in a coal-fired fluidized-bed combustion environment, 
4:28991 (CONF-781018-) 

High temperature ceramic heat exchanger, 4:29908 (CONF- 
781018-) 

Hot corrosion erosion testing of materials for application to 
advanced power converson systems using coal-derived fuels, 
4:28989 (CONF-781018-) 

Technology for ceramic tube heat exchangers, 4:29905 (CONF- 
781018-) 

Testing, identification, and evaluation of commercial and 
advanced experimental materials and coatings under design 
conditions simulating fuel power cycle combinations, 4:28992 
(CONF-781018-) 

Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 

HEAT EXCHANGERS/MATHEMATICAL MODELS 

Formulas for checking calculations of heat exchangers with 
crosswise flow of heat carriers, 4:31201 

HEAT EXCHANGERS/OPTIMIZATION 

Selection of determining tempteratures in heat exchanger 

calculations, 4:31204 
HEAT EXCHANGERS/PERFORMANCE 

Heat exchanger design for desalination plants, 4:31059 (ORNL/ 
TM-6734) 

Investigation of deterioration of heat transfer in a vertical riser 
tube with nonuniform heat transfer around the perimeter, 
4:31087 

Preliminary design study of heat pipe heat exchangers, 4:31057 
(ESA-SP-112(Vol.1)) 

HEAT EXCHANGERS/PERFORMANCE TESTING 

Heat transfer and aerodynamic resistance of lamellar heat 
exchange surfaces with turbulators in the form of semi-spherical 
proturberances (In Russian), 4:31205 

HEAT EXCHANGERS/SCALING 

Multicomponent equilibrium calculations in geochemical systems, 
4:29863 (LA-7470-C) 

HEAT EXCHANGERS/TEMPERATURE DEPENDENCE 

Selection of determining tempteratures in heat exchanger 
calculations, 4:31204 

HEAT EXCHANGERS/THERMAL EFFICIENCY 

Computation of the effectiveness and the mean temperature 
difference for multipass shell and tube heat exchangers with 
baffles, 4:31077 

HEAT EXCHANGERS/TUBES 

Nondestructive evaluation techniques for high-temperature 

ceramic components. Fifth quarterly report, October-December 
1978, 4:31206 (ANL/MSD-79-1) 

Some features of the technology of manufacture of ribbed tubes 

for pmr-type heat exchangers, 4:31085 
HEAT EXCHANGERS/VAPOR CONDENSATION 

Investigation of vapor condensation in an inclined tube bundle, 

4:31199 
HEAT PIPE WICKS/OPERATION 

Drop carry-over phenomenon in liquid evaporation from capillary 

structures, 4:31062 
HEAT PIPES/DESIGN 

Reactor technology. Progress report, July-September 1978, 
4:30127 (LA-7606-PR) 

HEAT PIPES/HEAT TRANSFER 

Generalization of experimental data on the investigation of 
regularities of maximum thermal fluxes of flows in two-phase 
coreless heat pipes, 4:31088 

HEAT PIPES/MASS TRANSFER 

Generalization of experimental data on the investigation of 
regularities of maximum thermal fluxes of flows in two-phase 
coreless heat pipes, 4:31088 

HEAT PIPES/PERFORMANCE 

Application of the heat pipe principle to a hot sprue bushing, 
4:31096 

Preliminary design study of heat pipe heat exchangers, 4:31057 
(ESA-SP-112(Vol.1)) 

HEAT PIPES/TEMPERATURE MEASUREMENT 

Determination of vapor temperature in heat pipes with separated 
channels, 4:31089 

HEAT PIPES/USES 

Application of the heat pipe principle to a hot sprue bushing, 

4:31096 


HEAT STORAGE 


HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
HEAT PUMPS/COMPRESSORS 

Influence of the requirements of heat pumps on the design of open 
type reciprocating compressors (In German), 4:30592 (AED- 
CONF-77-263-011) 

HEAT PUMPS/DESIGN 

Cyclic desorption refrigerator and heat pump, respectively 
(Patent), 4:30598 

Energy conservation system (Patent; system for heating water and 
heating or cooling room air), 4:30599 

Research and development of a heat pump water heater. Volume 
1. Final summary report, 4:31058 (ORNL/SUB-7321/1) 

HEAT PUMPS/ENERGY CONSERVATION 

Energy cuts through heat pumps, 4:30600 

HEAT PUMPS/ENERGY EFFICIENCY 

Judgement of cold and heat pump processes with the aid of exergy 
comes to the fore. An exergy-enthalpy diagram from R 22, 
4:30606 

HEAT PUMPS/PERFORMANCE 

Gas heat pump for domestic heating, 4:30629 

Heat pump with gas motor for heat production and refrigeration 
in store (In German), 4:30639 (AEC-CONF-78-268-001) 

Heat pump centered integrated community energy systems, 
4:30707 (CONF-790107-7) 

Influence of the requirements of heat pumps on the design of open 
type reciprocating compressors (In German), 4:30592 (AED- 
CONF-77-263-011) 

Research and development of a heat pump water heater. Volume 
1. Final summary report, 4:31058 (ORNL/SUB-7321/1) 

HEAT PUMPS/POWER SUPPLIES 

Heat pump with gas motor for heat production and refrigeration 
in store (In German), 4:30639 (AEC-CONF-78-268-001) 

Survey on the high-power gas heat pump systems with stationary 
motors projected in the FRG, 4:30593 (AED-CONF-78-268- 
002 


HEAT PUMPS/RESEARCH PROGRAMS 
Present state and development expectations of heat pump 
research, 4:30609 
HEAT PUMPS/REVIEWS 
Heat from cold: energy recovery with heat pumps, 4:30601 
HEAT PUMPS/SPACE HEATING 
Common well for 21 heat pumps, 4:30607 
HEAT PUMPS/SPECIFICATIONS 
Survey on the high-power gas heat pump systems with stationary 
motors projected in the FRG, 4:30593 (AED-CONF-78-268- 
002 


HEAT PUMPS/USES 
Electric heating with heat pumps and storage heaters, 4:30624 
Industrial heat-pumps, 4:30680 
Problem of conditions under which it is expedient to use heat 
pumps, 4:31076 
HEAT RECOVERY EQUIPMENT/DESIGN 
Method of recovering heat of combustion waste gas arising from 
glass tank furnace (Patent), 4:30687 
Oil separation and heat recovery system (Patent; commercial 
cooking equipment), 4:30696 
Process and apparatus for transforming heat at a relatively low 
temperature into power or energy (Patent), 4:30688 
Recovery of heat from molten slag from metallurgical processes 
(Patent), 4:30689 
HEAT RECOVERY EQUIPMENT/ECONOMICS 
Agro-Industrial Report: performance test of heat-recovering gin- 
waste incinerator, 4:30693 
Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 
HEAT RECOVERY EQUIPMENT/FEASIBILITY STUDIES 
Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Agro-Industrial Report: performance test of heat-recovering gin- 
waste incinerator, 4:30693 
HEAT RESISTING ALLOYS/CORROSION 
High temperature corrosion of metals and alloys in coal 
conversion atmospheres, 4:28685 (CONF-781018-) 
New heat resisting steel EP889 for pins of heating surfaces of the 
lower radiant section of high-capacity boilers, 4:30863 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMAL ENERGY STORAGE EQUIPMENT 
THERMOCHEMICAL HEAT STORAGE 
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HEAT STORAGE/HEAT TRANSFER 
Self controlling, self pumping heat circulation system study. 
Progress report, August 1, 1977-January 31, 1978, 4:29699 
(COO-4484-03) 
HEAT TRANSFER/NUMERICAL SOLUTION 
TACO: a finite element heat transfer code, 4:31195 (UCID-17980) 
HEAT TRANSFER/PRESSURE DROP 
Investigation of the effects of turbulence on heat transfer and 
pressure drop at the exchange of heat (In Swedish), 4:31194 
(STU-75-3549) 
HEAT TRANSFER/TURBULENT FLOW 
Investigation of the effects of turbulence on heat transfer and 
pressure drop at the exchange of heat (In Swedish), 4:31194 
(STU-75-3549) 
HEAT TRANSFER FLUIDS/CORROSIVE EFFECTS 
Preliminary evaluation of selected reliability, maintainability, and 
materials problems in solar heating and cooling systems, 4:29652 
(ANL/SDP-TM-78-2) 
HEAT TRANSFER FLUIDS/ENVIRONMENTAL IMPACTS 
Survey of potential environmental effects and regulations related 
to the disposal of solar heating and cooling (SHAC) heat 
transfer liquids, 4:29591 (SAND-78-1782) 
HEAT TRANSFER FLUIDS/MASS TRANSFER 
Self controlling, self pumping heat circulation system study. 
Progress report, August 1, 1977-January 31, 1978, 4:29699 
(COO-4484-03) 
HEAT TRANSFER FLUIDS/PUMPING 
Self controlling, self pumping heat circulation system study. 
Progress report, August 1, 1977-January 31, 1978, 4:29699 
(COO-4484-03) 
HEAT TRANSFER FLUIDS/THERMAL DEGRADATION 
Preliminary evaluation of selected reliability, maintainability, and 
materials problems in solar heating and cooling systems, 4:29652 
(ANL/SDP-TM-78-2) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING OILS/ADDITIVES 
Industrial combustion as an aid in environmental protection, 
4:29205 
HEATING OILS/ALLOCATIONS 
Decision and recommendations: No. 2 (home) heating oil, 4:30466 
(TID-29024) 
HEATING OILS/CHARGES 
Analysis of refiners’ No. 2 distillate costs and revenues: July 1976- 
December 1978, 4:29156 (DOE/ERA-0051) 
Decision and recommendations: No. 2 (home) heating oil, 4:30466 
(TID-29024) 
HEATING OILS/COST 
Analysis of refiners’ No. 2 distillate costs and revenues: July 1976- 
December 1978, 4:29156 (DOE/ERA-0051) 
HEATING OILS/HEARINGS 
Decision and recommendations: No. 2 (home) heating oil, 4:30466 
(TID-29024) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
HEATING SYSTEMS/COST 
Residential space heating systems: energy conservation and 
economics, 4:30615 (CONF-790107-1) 
HEATING SYSTEMS/DESIGN 
Apparatus for recirculating heated air (Patent), 4:30597 
Development of a small institutional heating plant to utilize forest 
residue fuels, 4:30614 
Energy conservation system (Patent; system for heating water and 
heating or cooling room air), 4:30599 
Energy saving device for habitable building enclosures having a 
heat changing system (Patent), 4:30602 
HEATING SYSTEMS/FUEL CONSUMPTION 
Residential space heating systems: energy conservation and 
economics, 4:30615 (CONF-790107-1) 
HEATING SYSTEMS/FUELS 
Development of a small institutional heating plant to utilize forest 
residue fuels, 4:30614 
HEATING SYSTEMS/MAINTENANCE 
Furnace efficiency: space and water heating energy saving 
measures, 4:30632 
HEATING SYSTEMS/MARKET 
Alternative supply of needs for heating purposes, 4:30631 
HEATING SYSTEMS/OPERATION 
Development of a small institutional heating plant to utilize forest 
residue fuels, 4:30614 
Furnace efficiency: space and water heating energy saving 
measures, 4:30632 
Residential space heating systems: energy conservation and 
economics, 4:30615 (CONF-790107-1) 
HEATING SYSTEMS/OPTIMIZATION 
Considerations on the qualitative assessment of heating plant with 
the aim of maximum energy saving, 4:30612 
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HEATING SYSTEMS/PERFORMANCE 
Performance of domestic wet heating systems in contemporary 
and future housing, 4:30623 
HEAVY ION ACCELERATORS/DESIGN 
Present status of the Numatron project, 4:31294 (LBL-7766) 
Proposal for Dubna-Kurchatov high energy heavy-ion 
accelerator, 4:31293 (LBL-7766) 
HEAVY ION ACCELERATORS/ENERGY RESOLUTION 
contribution to Saclay workshop on high-resolution Savy ion 
physics at 20-100 MeV/nucleon energies, 4:31289 (BNL-24971) 
HEAVY ION ACCELERATORS/PERFORMANCE 
Present status of the Numatron project, 4:31294 (LBL-7766) 
Proposal for Dubna-Kurchatov high energy heavy-ion 
accelerator, 4:31293 (LBL-7766) 
HEAVY ION ACCELERATORS/STORAGE RINGS 
Present status of the Numatron project, 4:31294 (LBL-7766) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
BORON 10 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
HEAVY ION REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Intermediate energy heavy ions: from the low energy perspective, 
4:31786 (LBL-7766) 
HEAVY ION REACTIONS/DEEP INELASTIC SCATTERING 
Intermediate energy heavy ions: from the low energy perspective, 
4:31786 (LBL-7766) 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
Intermediate energy heavy ions: from the low energy perspective, 
4:31786 (LBL-7766) 
HEAVY ION REACTIONS/FISSION 
Intermediate energy heavy ions: from the low energy perspective, 
4:31786 (LBL-7766) 
HEAVY ION REACTIONS/FUSION REACTIONS 
Intermediate energy heavy ions: from the low energy perspective, 
4:31786 (LBL-7766) 
HEAVY ION REACTIONS/MEETINGS 
Fourth high energy heavy ion summer study, 4:31660 (LBL-7766) 
HEAVY ION REACTIONS/PERIPHERAL COLLISIONS 
Intermediate energy heavy ions: from the low energy perspective, 
4:31786 (LBL-7766) 
HEAVY ION REACTIONS/POTENTIAL SCATTERING 
Central heavy ion reactions at 1 to 1000 GeV/nucleon (Rapidity, 
central potential), 4:31664 (LBL-7766) 
Intermediate energy heavy ions: from the low energy perspective, 
4:31786 (LBL-7766) 
HEAVY ION REACTIONS/QUASI-ELASTIC SCATTERING 
Intermediate energy heavy ions: from the low energy perspective, 
4:31786 (LBL-7766) 
HEAVY ION REACTIONS/REVIEWS 
What lies beyond inclusive measurements, 4:31787 (LBL-7766) 
HEAVY IONS/BACKSCATTERING 
Analysis of a nuclear backscattering and reaction data by the 
method of convolution integrals, 4:30963 (ORNL/TM-6697) 
HEAVY IONS/RANGE 
Imaging instrument for positron emitting heavy ion beam 
injection, 4:31796 (LBL-8138) 
HEAVY LEPTONS/PARTICLE PRODUCTION 
How to extract heavy quark and heavy lepton signals in neutrino- 
induced dilepton events, 4:31700 
HEAVY NUCLEI/HIGH SPIN STATES 
Probability of excitation of high-spin states in the capture of 7 - 
mesons by nuclei, 4:31795 
HEAVY NUCLEI/PION MINUS REACTIONS 
Probability of excitation of high-spin states in the capture of 7 - 
mesons by nuclei, 4:31795 
HEAVY WATER/PRODUCTION 
Deuterium enrichment by selective photo-induced dissociation of 
an organic carbonyl compound (Patent), 4:29497 
HEAVY WATER/THERMODYNAMIC PROPERTIES 
Basic energy science, 4:30983 (ANL-78-70) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HECTORITE 
See MONTMORILLONITE 
HELICON WAVES/LANDAU DAMPING 
Nonlinear theory of magnetic Landau damping, 4:31900 
HELIOSTATS/COMPUTER CALCULATIONS 
Analysis of shading and blocking by heliostats in radial-stagger 
configurations; modifications to program CONCEN, 4:29641 
(SAN-1101/PA2-12) 
HELIOSTATS/CONFIGURATION 
Analysis of shading and blocking by heliostats in radial-stagger 
configurations; modifications to program CONCEN, 4:29641 
(SAN-1101/PA2-12) 
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HELIOSTATS/COST 
Heliostat manufacturing analysis, 4:29701 (PNL-2757) 
HELIOSTATS/MANUFACTURING 
Heliostat manufacturing analysis, 4:29701 (PNL-2757) 
HELIOSTATS/SHADING 
Analysis of shading and blocking by heliostats in radial-stagger 
configurations; modifications to program CONCEN, 4:29641 
(SAN-1101/PA2-12) 
HELIUM 
See also CRYOGENIC FLUIDS 
HELIUM/ATOM-ATOM COLLISIONS 
Polarization phenomena in an oriented helium plasma, 4:31628 
HELIUM/ATOM-MOLECULE COLLISIONS 
Vibrational-rotational relaxation from high vibrational states in 
He-HD, 4:31626 
HELIUM/COLLISIONS 
Diffraction of a beam of monoenergetic helium atoms from the 
(001) face of nickel oxide, 4:31600 
HELIUM/CORROSIVE EFFECTS 
Aspects of the corrosion of nuclear graphites for HTR 
applications (825° and 900°C), 4:30935 
HELIUM/DIFFUSION 
Pseudopotential calculation of the screening of a helium atom in 
aluminium, 4:30808 
HELIUM/ELECTRON-ATOM COLLISIONS 
Stieltjes-moment-theory technique for calculating resonance 
width's, 4:31620 (UCRL-82140) 
HELIUM/PURIFICATION 
Helium purification, 4:29253 
HELIUM/SCREENING 
Pseudopotential calculation of the screening of a helium atom in 
aluminium, 4:30808 
HELIUM 3/ION MOBILITY 
Positive-ion mobility in dilute solutions of ‘He in *He, 4:31646 
HELIUM 3/NUCLEAR REACTION YIELD 
Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 
HELIUM 3/PHASE DIAGRAMS 
Magnetic thermometry to below one millikelvin with lanthanum- 
diluted cerium magnesium nitrate, 4:31098 
HELIUM 3/SPIN-LATTICE RELAXATION 
Spin relaxation of *He to paramagnetic centers in surfaces at very 
low temperatures, 4:31645 
HELIUM 3 A/HEAT FLOW 
Texture transformation and anisotropic heat flow in *He-A, 
4:31644 
HELIUM 3 A/TEXTURE 
Texture transformation and anisotropic heat flow in *He-A, 
4:31644 
HELIUM 3 TARGET/PION MINUS REACTIONS 
Large-angle charge-exchange scattering of pions by *He at 200, 
250, 275, and 290 MeV, 4:31747 
HELIUM 4 TARGET/ANTIPROTON REACTIONS 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/® > 1, 4:31720 
HELIUM 4 TARGET/KAON REACTIONS 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/® > 1, 4:31720 
HELIUM 4 TARGET/PION REACTIONS 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/° > 1, 4:31720 
HELIUM 4 TARGET/PROTON REACTIONS 
Construction of the p*He interaction potential by the method of 
the inverse scattering-theory problem, 4:31746 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/°>1, 4:31720 
HELIUM HYDRIDES/EXCITED STATES 
Ground- and lower excited-state discrete ab initio electronic 
potential-energy surfaces for doublet HeH2*, 4:31611 
HELIUM HYDRIDES/GROUND STATES 
Ground- and lower excited-state discrete ab initio electronic 
potential-energy surfaces for doublet HeH2*, 4:31611 
HELIUM II/CURRENTS 
Superfluid currents induced in He II by crossed electric and 
magnetic fields, 4:31647 
HELIUM II/RAMAN EFFECT 
Raman scattering of sound in rotating He II, 4:31648 
HELIUM IONS/ELECTRON-ION COLLISIONS 
Stieltjes-moment-theory technique for calculating resonance 
width’s, 4:31620 (UCRL-82140) 
HELIUM IONS/ENERGY LOSSES 
Measurements of anti W for protons, helium-4 ions, and carbon-12 
ions in tissue-equivalent gas (0.15 to 2.8 MeV protons, 0.36 to 
7.8 MeV He-+, and 0.12 to 5.6 MeV C+), 4:31800 
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HELIUM-NEON LASERS/STABILIZATION 
Stabilized two-frequency He-Ne laser at the 0.63 » wavelength, 
4:31168 
HEMIC DISEASES 
See also LEUKEMIA 
POLYCYTHEMIA 
HEMIC DISEASES/CHROMOSOMAL ABERRATIONS 

Possible role for nonrandom chromosomal changes in human 

hematologic malignancies, 4:31450 
HERBICIDES/MOLECULAR STRUCTURE 

Crystal and molecular structure of herbicides. I. Pyrazon, 4:31016 

HEREDITY 

See GENETICS 
HETEROCYCLIC COMPOUNDS 

See also PHTHALOCYANINES 

TTF-TCNQ 

HETEROCYCLIC COMPOUNDS/MASS SPECTROSCOPY 

Heteroatom species in coal liquefaction products (Book chapter), 
4:28846 

HETEROCYCLIC COMPOUNDS/OXIDATION 

Electron transfer reactions of macrocyclic compounds of cobalt. 
Part I. The halogen and hydrogen peroxide oxidations of 
macrocyclic compounds of cobalt (II). Part II. The 
chromium(II) reduction of substituted methylcobaloximes and 
diamminecobaloxime, 4:31003 

HEXANE/COALESCENCE 

Coalescence of n-hexane droplets in aqueous electrolyte solutions, 

4:29403 
HFIR REACTOR/REACTOR MAINTENANCE 

High flux isotope reactor. Quarterly report, July, August, and 

September of 1978, 4:30172 (ORNL/TM-6755) 
HFIR REACTOR/REACTOR OPERATION 

High flux isotope reactor. Quarterly report, July, August, and 

September of 1978, 4:30172 (ORNL/TM-6755) 
HIGGS BOSONS/PARTICLE PRODUCTION 
Higgs-boson production at large transverse momentum in 
quantum chromodynamics, 4:31702 
HIGH BTU GAS/COMMERCIALIZATION 
High-Btu coal gasification, 4:28729 (DOE/TIC-10034) 
HIGH BTU GAS/COST 
SNG from coal and oil, 4:28774 
HIGH BTU GAS/ECONOMICS 

Economics of electricity and SNG from in situ coal gasification, 
4:28759 

High-Btu coal gasification, 4:28729 (DOE/TIC-10034) 

HIGH BTU GAS/PRODUCTION 

Catalyst for reforming fuel and method for producing same 
(Patent), 4:29531 

Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 

Production of SNG by free-fall dilute-phase hydrogasification of 
coal, 4:28765 

SNG from coal and oil, 4:28774 

HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
High energy physics progress report, April 1, 1978-March 31, 
1979 (Summaries of research activities at Rice University), 
4:31651 (ORO-5096-6) 
High energy accelerator and colliding beam user grou 
(Summaries of research activities at the Univ. Maryland), 
4:31650 (ORO-2504-290) 
HIGH EXPLOSIVES 

See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 

See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 

See NEUTRON SOURCE FACILITIES 
HIGH-BETA PLASMA/RESEARCH PROGRAMS 

Annual report 1976, 4:31915 (INIS-mf-4207) 

HIGH-FREQUENCY HEATING 

Collisionless absorption of electromagnetic waves in a plasma and 
"slow" non-linear phenomena, 4:31844 

Experimental study of non-linear electromagnetic wave dissipation 
in a heterogenous plasma with rare collisions, 4:31843 

HIGH-LEVEL RADIOACTIVE WASTES/CHEMICAL 

REACTIONS 

Reaction of water with a simulated high-level nuclear waste glass 
at 300°C, 300 bars, 4:29454 (RHO-BWI-C-35) 

Simulated high-level waste-basalt interaction experiments. Annual 
progress report, October 1, 1977-September 30, 1978, 4:29453 
(RHO-BWI-C-33) 

HIGH-PURITY GE DETECTORS/PERFORMANCE 

Detector applications, 4:31322 (LBL-7283) 

HIGH-PURITY GE DETECTORS/PERFORMANCE TESTING 

Deep level transient spectroscopy of high-purity germanium 
diodes/detectors, 4:31323 (LBL-8140) 

HIGH-PURITY GE DETECTORS/SPECIFICATIONS 

Detector applications, 4:31322 (LBL-7283) 
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HIGH-TEMPERATURE FUEL CELLS/ANODES 
Development of sulfur-tolerant components for the molten 
carbonate fuel cell, 4:30584 
HIGH-TEMPERATURE FUEL CELLS/DESIGN 
Method and equipment to electrochemically produce an 
electromotive force from hydrogen (German Patent), 4:30575 
HIGH-TEMPERATURE FUEL CELLS/ELECTROLYTES 
Influence of electrolyte composition on electrode kinetics in the 
molten carbonate fuel cell, 4:30577 (CONF-78 1063-2) 
Method of preparing electrolyte for use in fuel cells (Patent), 
4:30580 
Method to produce an electrolyte for fuel elements consisting of 
alkali aluminate and alkali carbonate (Patent), 4:30581 
HIGH-TEMPERATURE FUEL CELLS/PERFORMANCE 
TESTING 
Advanced technology fuel cell program. Annual report, 
December 1978, 4:30564 (EPRI-EM-956) 
HIGH-TEMPERATURE FUEL CELLS/POISONING 
Development of sulfur-tolerant components for the molten 
carbonate fuel cell, 4:30584 
HIGH-TEMPERATURE FUEL CELLS/RESEARCH 
PROGRAMS 
Advanced fuel cell development, 4:30563 (ANL-78-70) 
Advanced technology fuel cell program. Annual report, 
December 1978, 4:30564 (EPRI-EM-956) 
Chemical Engineering Division research highlights, 1977, 4:30285 
(ANL-78-70) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGH-VOLTAGE PULSE GENERATORS/ELECTRICAL 
INSULATION 
Use of water insulation in the pulsed current sources and electron 
accelerators of the Novosibirsk Institute of Nuclear Physics, 
4:31930 
HIGHWAYS 
See ROADS 
HISTAMINE/IMMUNE REACTIONS 
Histamine release due to bivalent penicilloy! haptens: the relation 
of activation and desensitization of basophils to dynamic aspects 
of ligand binding to cell surface antibody, 4:31456 
HODOSCOPES/TRIGGER CIRCUITS 
Track correlator as a fast trigger in the detection of 7-4 Coulomb 
bound states, 4:31340 (SLAC-PUB-2200) 
HOLMIUM 148/BETA-PLUS DECAY 
Identification of '**Ho and '°Ho, 4:31764 
HOLMIUM 149/BETA-PLUS DECAY 
Identification of '**Ho and '**Ho, 4:31764 
HOLMIUM 149/DISCRIMINATORS 
Identification of '**Ho and '*°Ho, 4:31764 
HOLMIUM SULFIDES/CRYSTAL STRUCTURE 
Neutron scattering observations on the magnetic phases of 
rareearth ternary superconductors, 4:30836 (BNL-25342) 
HOLMIUM SULFIDES/SUPERCONDUCTIVITY 
Neutron scattering observations on the magnetic phases of 
rareearth ternary superconductors, 4:30836 (BNL-25342) 
HOMALITE/PHOTOELASTICITY 
Photoelastic studies of crack propagation and arrest in polymers 
and 4340 steel, 4:30818 (NUREG/CR-0542) 
HOMALITE/TENSILE PROPERTIES 
Photoelastic studies of crack propagation and arrest in polymers 
and 4340 steel, 4:30818 (NUREG/CR-0542) 
HORDEUM 
See BARLEY 
HORMONES/BIOLOGICAL EFFECTS 
Oogenesis in Fundulus heteroclitus. I. Preliminary observations on 
oocyte maturation in vivo and in vitro, 4:31467 
HOSPITALS/AIR QUALITY 
Odors, air fresheners, air ionization and stale and fresh air 
(Psychophysiological effects of variables in indoor air), 4:30637 
(LBL-8257) 
HOSPITALS/BUILDING CODES 
Economics of ventilation standards, 4:30634 (LBL-8257) 
Physical factors: hospital codes in Sweden, 4:30635 (LBL-8257) 
HOSPITALS/ENERGY CONSERVATION 
Economics of ventilation standards, 4:30634 (LBL-8257) 
Grid-Connected Integrated Community Energy System. Phase II: 
detailed feasibility analysis and preliminary design. Final report, 
Stage 2, 4:30701 (COO-4337-2/2) 
Physical factors: hospital codes in Sweden, 4:30635 (LBL-8257) 
Physical factors: humidity, 4:30636 (LBL-8257) 
HOSPITALS/HUMIDITY CONTROL 
Physical factors: humidity, 4:30636 (LBL-8257) 
HOSPITALS/ICES 
Grid-Connected Integrated Community Energy System. Phase II: 
detailed feasibility analysis and preliminary design. Final report, 
Stage 2, 4:30701 (COO-4337-2/2) 
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HOSPITALS/ODOR 
Effect of increase in odorant concentrations on detectability and 
intensity, 4:30638 (LBL-8257) 
HOSPITALS/TEMPERATURE CONTROL 
Physical factors: humidity, 4:30636 (LBL-8257) 
HOSPITALS/VENTILATION SYSTEMS 

Economics of ventilation standards, 4:30634 (LBL-8257) 

Effect of ventilation on the transfer of airborne bacteria, 4:31461 
(LBL-8257) 

Effect of increase in odorant concentrations on detectability and 
intensity, 4:30638 (LBL-8257) 

Hospital ventilation standards and energy conservation: 
proceedings of the 1978 international working conference, 
4:30633 (LBL-8257) 

Odors, air fresheners, air ionization and stale and fresh air 
(Psychophysiological effects of variables in indoor air), 4:30637 
(LBL-8257) 

Physical factors: hospital codes in Sweden, 4:30635 (LBL-8257) 

Role of airborne bacteria transmission, 4:31460 (LBL-8257) 

HOST-CELL REACTIVATION/RADIOSENSITIVITY EFFECTS 
Action spectra for the ultraviolet and visible light inactivation of 
phage T7: effect of host-cell reactivation, 4:31476 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/GUIDING-CENTER APPROXIMATION 
Guiding center drift equations, 4:31873 (PPPL-1527) 
HOT PLASMA/WHISTLERS 

Nonlinear theory of the interaction of quasimonochromatic wave 

packets with hot plasma electrons, 4:31587 
HOT WORKING 

Inductive billet, bloom and bar heaters for hot working in modern 

forging shops, 4:30672 
HOT-DRY-ROCK SYSTEMS/BOREHOLES 
Acoustic ranging and in-situ velocity measurements, 4:29788 (LA- 
7470-C) 
HOT-DRY-ROCK SYSTEMS/DRILL CORES 
Analyses of Fenton Hill reservoir cores, 4:29792 (LA-7470-C) 
HOT-DRY-ROCK SYSTEMS/ENERGY RECOVERY 

Electricity from hot dry rock geothermal energy: technical and 

economic issues, 4:29813 (LA-7603-MS) 
HOT-DRY-ROCK SYSTEMS/FLUID FLOW 

Fluid flow and heat extraction: a theoretical approach, 4:29843 
(LA-7470-C) 

HOT-DRY-ROCK SYSTEMS/FRACTURE PROPERTIES 

Stability of a large open hydraulic penny-shaped fracture (crack) 
near the earth's surface, 4:29850 (LA-7470-C) 

HOT-DRY-ROCK SYSTEMS/FRACTURED RESERVOIRS 

Interpretative geophysical log analysis of fractured reservoirs, 
4:29790 (LA-7470-C) 

HOT-DRY-ROCK SYSTEMS/GEOCHEMISTRY 

Fluid geochemistry associated with the Fenton Hill reservoir, 
4:29783 (LA-7470-C) 

HOT-DRY-ROCK SYSTEMS/GEOTHERMAL GRADIENTS 

Siting criteria for heat extraction from hot dry rock; application to 
Switzerland, 4:29778 

HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 

Electricity from hot dry rock geothermal energy: technical and 
economic issues, 4:29813 (LA-7603-MS) 

Energy currents in fractured geothermal systems, 4:29833 (LA- 
7470-C) 

Fluid flow and heat extraction: a theoretical approach, 4:29843 
(LA-7470-C) 

Injection-extraction (push-pull) methods of HDR recovery, 
4:29835 (LA-7470-C) 

Siting criteria for heat extraction from hot dry rock; application to 
Switzerland, 4:29778 

HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 

Hydraulic fracturing field experience at Fenton Hill, 4:29841 (LA- 
7470-C) 

Reflection seismic surveys and two-hole electrical measurements 
at LASL geothermal project, 4:29771 (LA-7470-C) 

Stability of a large open hydraulic penny-shaped fracture (crack) 
near the earth’s surface, 4:29850 (LA-7470-C) 

HOT-DRY-ROCK SYSTEMS/MATHEMATICAL MODELS 

Intertemporal optimization model for HDR-produced electricity, 

4:29836 (LA-7470-C) 
HOT-DRY-ROCK SYSTEMS/MEETINGS 

Proceedings of hot dry rock geothermal workshop, 4:29840 (LA- 
7470-C) 

HOT-DRY-ROCK SYSTEMS/OPTIMIZATION 

Intertemporal optimization model for HDR-produced electricity, 
4:29836 (LA-7470-C) 

HOT-DRY-ROCK SYSTEMS/PERMEABILITY 

Relative flow conductance of steam vs. water in a frontward 
reservoir, inferred from wellhead data, 4:29831 (L.A-7470-C) 
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HOT-DRY-ROCK SYSTEMS/POWER GENERATION 
Electricity from hot dry rock geothermal energy: technical and 
economic issues, 4:29813 (LA-7603-MS) 
HOT-DRY-ROCK SYSTEMS/RESERVOIR ENGINEERING 
Commercialization issues and investment strategies for HDR 
facilities, 4:29837 (LA-7470-C) 
Intertemporal optimization model for HDR-produced electricity, 
4:29836 (LA-7470-C) 
Radon in geothermal reservoir engineering, 4:29832 (LA-7470-C) 
HOT-DRY-ROCK SYSTEMS/RESOURCE ASSESSMENT 
U.S. HDR resource base estimates, 4:29772 (LA-7470-C) 
HOT-DRY-ROCK SYSTEMS/ROCK MECHANICS 
Rock mechanics problems associated with hot dry rock 
geothermal energy extraction, 4:29859 (LA-7470-C) 
HOT-DRY-ROCK SYSTEMS/ROCK-FLUID INTERACTIONS 
Enhanced chemical dissolution of granite, 4:29865 (LA-7470-C) 
Strontium isotope ratios as geochemical tracers, 4:29864 (LA- 
7470-C) 
HOT-DRY-ROCK SYSTEMS/SEISMIC SURVEYS 
Reflection seismic surveys and two-hole electrical measurements 
at LASL geothermal project, 4:29771 (LA-7470-C) 
HOT-WATER PROCESSES/FLOWSHEETS 
Deaerator circuit for bitumen froth (Patent), 4:29307 
HOT-WATER SYSTEMS/GEOLOGY 
Geological and geophysical analysis of Coso Geothermal 
Exploration Hole No. 1 (CGEH-1), Coso Hot Springs KGRA, 
California, 4:29787 (IDO-1701-2) 
HOUSES/ANNUAL CYCLE ENERGY SYSTEM 
Annual cycle energy system, 4:30616 (CONF-790132-2) 
HOUSES/ENERGY CONSERVATION 
Energy conservation system (Patent; system for heating water and 
heating or cooling room air), 4:30599 
Furnace efficiency: space and water heating energy saving 
measures, 4:30632 
HOUSES/ENERGY CONSUMPTION 
Solar house Stamsried with its east-west roof, 4:29685 
HOUSES/FUEL ECONOMY 
Performance of domestic wet heating systems in contemporary 
and future housing, 4:30623 
HOUSES/HEATING LOAD 
Solar energy house in Linkoeping, 4:29666 (SIB-D-9-1977) 
HOUSES/HEATING SYSTEMS 
Energy conservation system (Patent; system for heating water and 
heating or cooling room air), 4:30599 
Performance of domestic wet heating systems in contemporary 
and future housing, 4:30623 
HOUSES/RADIOACTIVITY 
Progress report on the Grand Junction uranium mill tailings 
remedial action program (Program to reduce humane exposure 
from buildings involving the use of mill tailings in their 
construction), 4:31497 (DOE/EV-0033) 
HOUSES/SOLAR SPACE HEATING 
Arlington solar house of the University of Wisconsin, Madison, 
4:29654 (CONF-781 102-6) 
Performance and cost of a hybrid passive/active solar house, 
4:29660 (LA-UR-78-2209) 
Solar energy house in Linkoeping, 4:29666 (SIB-D-9-1977) 
HOUSES/SOLAR WATER HEATING 
Arlington solar house of the University of Wisconsin, Madison, 
4:29654 (CONF-781 102-6) 
Performance and cost of a hybrid passive/active solar house, 
4:29660 (LA-UR-78-2209) 
Solar energy house in Linkoeping, 4:29666 (SIB-D-9-1977) 
Solar house Stamsried with its east-west roof, 4:29685 
HOUSES/WATER HEATERS 
Performance of domestic wet heating systems in contemporary 
and future housing, 4:30623 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-1] REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Effect of deposition conditions on the properties of pyrolytic SiC 
coatings for HTGR fuel particles, 4:30040 
HTGR TYPE REACTORS/DESIGN 
Process heat reactor design and analysis. Final report, 4:30115 
(GA-A-15137) 
HTGR TYPE REACTORS/FUEL CYCLE 
HTGER fuel particle crusher design evaluation, 4:29397 (GA-A- 
14957) 


Reaction of uranyl] nitrate solutions with carboxylic acid cation 
exchange resins at 30, 40, and 50°C (Amberlite IRC-72; Duolite 
C-464), 4:29385 (ORNL/TM-6611) 

HTGR TYPE REACTORS/FUEL ELEMENTS 

In-pile steam oxidation of model HTGR fuel elements, 4:30038 

(ORNL/TM-6399) 


HYBRID ELECTRIC-POWERED VEHICLES/OPERATION 


HTGR TYPE REACTORS/HEAT EXCHANGERS 
Development of Co-free Ni-base superalloy for HTGR, 4:30042 
HTGR TYPE REACTORS/PRESSURE VESSELS 
Analytical methods for determining the inelastic response of 
prestressed concrete reactor vessels and vessel closures, 4:30035 
(CONF-781144-17) 
HTGR TYPE REACTORS/RADIOACTIVITY TRANSPORT 
Measurements of impurity migration in graphite at high 
temperatures using a proton microprobe, 4:30187 (BNL-25191) 
HTGR TYPE REACTORS/REACTOR CORES 
Core design considerations for a large gas turbine HTGR, 4:30036 
(GA-A-15140 
HTGR TYPE REACTORS/REACTOR MATERIALS 
Aspects of the corrosion of nuclear graphites for HTR 
applications, 4:30935 
Creep and fatigue properties of Incoloy 800H in a high- 
temperature gas-cooled reactor (HTGR) helium environment, 
4:30034 (BNL-NUREG-25624) 
HTGR TYPE REACTORS/STEAM GENERATORS 
CSTRES. A computer program for evaluating the thermally 
induced interaction between helical tube bundles and their 
support plates. User’s manual, 4:30037 (GA-A-15162) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also URBAN POPULATIONS 
HUMAN POPULATIONS/CARCINOGENESIS 
Carcinogenesis, 4:31478 (ANL-78-90) 
HUMAN POPULATIONS/DOSE COMMITMENTS 
Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 
HUMAN POPULATIONS/MORTALITY 
Energy production and human health, 4:31492 (ANL-78-90) 
HUMAN POPULATIONS/MUTATION FREQUENCY 
Consideration of two biochemical approaches to monitoring 
human populations for a change in germ cell mutation rates, 
4:31515 (RERF-TR-4-77 
HUMAN POPULATIONS/RADIATION DOSES 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4) 


Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 

What would happen if high-level nuclear wastes were stored near 
the surface of the earth, 4:29468 (CONF-790204-6) 

HUMAN POPULATIONS/RADIATION PROTECTION 

Progress report on the Grand Junction uranium mill tailings 
remedial action program (Program to reduce humane exposure 
from buildings involving the use of mill tailings in their 
construction), 4:31497 (DOE/EV-0033) 

HUMIC ACIDS/MASS SPECTROSCOPY 
Phenols as chemical fossils in coals (Book chapter), 4:30943 
HUMIC ACIDS/THIN-LAYER CHROMATOGRAPHY 
Phenols as chemical fossils in coals (Book chapter), 4:30943 
HUMIDITY/DATA 

Environmental data for sites in the National Solar Data Network, 

4:29585 (SOLAR/0010-79/01) 
HVAC SYSTEMS/ELECTRIC CABLES 

Polyethylene-insulated, water-filled and water-cooled high- 

voltage cables, 4:29974 
HVAC SYSTEMS/GAS-INSULATED CABLES 

Compartmentalized gas insulated transmission line (Patent), 

4:29973 
HVAC SYSTEMS/SUPERCONDUCTING CABLES 

Semiannual report for the period April 1 to September 30, 1978 of 
work on: (1) superconducting power transmission system 
development; (2) cable insulation development. Power 
Transmission Project technical note No. 83, 4:29985 (BNL- 
50930) 

HVAC SYSTEMS/SWITCHES 
Metal-clad SF¢-insulated 300-kV switchgear for South Africa, 
4:29975 
HVDC SYSTEMS/CONTROL SYSTEMS 
HVDC floating current order system (Patent), 4:29984 
HVDC SYSTEMS/SUPERCONDUCTING CABLES 

de breakdown strength of dielectric materials at cryogenic 
temperatures, 4:29987 (LA-UR-78-2403) 

HYBRID ELECTRIC-POWERED VEHICLES/DESIGN 

Propulsion unit for vehicles (Patent), 4:30754 

HYBRID ELECTRIC-POWERED VEHICLES/OPERATION 

Propulsion unit for vehicles (Patent), 4:30754 





HYBRID ELECTRIC-POWERED VEHICLES/ 


HYBRID ELECTRIC-POWERED VEHICLES/ 
PERFORMANCE 
Electric/Hybrid Vehicle Simulation Program (ELVEC) User's 

Manual, 4:30753 (HCP/M-4209) 

HYBRID ELECTRIC-POWERED VEHICLES/SIMULATION 

Electric/Hybrid Vehicle Simulation Program (ELVEC) User’s 
Manual, 4:30753 (HCP/M-4209) 

HYBRID REACTORS/PERFORMANCE 
Electric breeding of fissile materials with low Q, non-mainline 

fusion drivers, 4:31937 (SAN-1236-1) 

HYBRID REACTORS/RESEARCH PROGRAMS 
Present status of laser driven fusion-fission energy systems, 

4:31918 (UCRL-81510) 

HYDRANE PROCESS/BENCH-SCALE EXPERIMENTS 
Hydrogasifier development for the Hydrane process. Fifth quarter 

report, March-May 1978, 4:28742 (FE-2518-21) 

HYDRANE PROCESS/CHEMICAL REACTION KINETICS 
Determination of the kinetics of hydrogasification of char using a 

thermobalance, 4:28760 

HYDRANE PROCESS/MATHEMATICAL MODELS 
Hydrogasifier development for the Hydrane process. Fifth quarter 

report, March-May 1978, 4:28742 (FE-2518-21) 

* HYDRANE PROCESS/PROCESS DEVELOPMENT UNITS 
Hydrogasifier development for the Hydrane process. Fifth quarter 

report, March-May 1978, 4:28742 (FE-2518-21) 

HYDRATED ELECTRONS 

See SOLVATED ELECTRONS 

HYDRATES/THERMOCHEMICAL HEAT STORAGE 
Theoretical studies on the utilization of reciprocal salt pairs for 

solar heat storage, 4:29738 (EUR-6044EN) 

HYDRAULIC FRACTURING 
Factors affecting the design of hydraulic fracturing treatments, 

4:29097 
Fluid pressure variations during hydraulic fracturing, 4:29098 
Forms of hydraulic fractures as deduced from field studies of sheet 
intrusions, 4:29853 (LA-7470-C) 

HYDRAULIC FRACTURING/FUNCTIONAL MODELS 
Model experiments on the interaction between two hydraulic 

fractures, 4:29858 (LA-7470-C) 

HYDRAULIC FRACTURING/MATHEMATICAL MODELS 
Hydroelastic oscillations in fracture systems, 4:29852 (LA-7470-C) 
Influence of coupled deformation-diffusion effects on the 

retardation of hydraulic fracture, 4:29095 

HYDRAULIC FRACTURING/MEETINGS 

Proceedings of hot dry rock geothermal workshop, 4:29840 (LA- 
7470-C 

HYDRAULIC FRACTURING/STRESSES 

Effect of principal stress magnitudes on hydrofracturing 
orientation. Final report, 4:31565 (UCRL-13951) 

Hydraulic fracture propagation and the interpretation of pressure- 
time records for in-situ stress determinations, 4:31569 

HYDRAULIC MINING 
Photographic investigation of jets of hydraulic guns, 4:28912 

HYDRAULIC MINING/COAL MINES 
Photographic investigation of jets of hydraulic guns, 4:28912 

HYDRAULIC TRANSPORT/RESEARCH PROGRAMS 
Technical university for mining. Cooperation in research and 

development of new theories, 4:28968 

HYDRAULIC TURBINES/BOUNDARY LAYERS 

Method of reducing the friction of the flow in a hydraulic turbine 
system (Patent), 4:29573 

HYDRAULIC TURBINES/CONTROL EQUIPMENT 

Method and apparatus for controlling a water turbine (Patent), 
4:29575 

HYDRAULIC TURBINES/DATA COMPILATION 
Modern trends in selecting and designing Pelton turbines, 4:29561 

HYDRAULIC TURBINES/DESIGN 
Specific features of evaluation of the hydraulic turbine quality 

level, 4:29571 

HYDRAULIC TURBINES/EFFICIENCY 

Method of reducing the friction of the flow in a hydraulic turbine 
system (Patent), 4:29573 

HYDRAULIC TURBINES/FLUID FLOW 

Method of reducing the friction of the flow in a hydraulic turbine 
system (Patent), 4:29573 

HYDRAULIC TURBINES/MECHANICAL VIBRATIONS 

— methods of improving vibration resistance of turbine units, 
4:29567 

HYDRAULIC TURBINES/PERFORMANCE 
Modern trends in selecting and designing Pelton turbines, 4:29561 

HYDRAULIC TURBINES/POLYMERS 
Method of reducing the friction of the flow in a hydraulic turbine 

system (Patent), 4:29573 

HYDRAULIC TURBINES/QUALITY ASSURANCE 

Specific features of evaluation of the hydraulic turbine quality 
level, 4:29571 
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HYDRAULIC TURBINES/TURBINE BLADES 
Analysis of the blade of rotary-blade hydraulic turbines by the 
finite element method, 4:29570 
Method of computer-aided calculation of the distance from a point 
to a surface, 4:29572 
HYDRAZINE FUEL CELLS/DESIGN 
Fuel cell battery for conversion of a reagent released in an 
electrolyte (German Patent), 4:30570 
HYDRIDES/METALLURGICAL EFFECTS 
Anomalously large amplitude dependent damping and modulus 
defect in polycrystalline zirconium, 4:30833 
HYDRIODIC ACID/PYROLYSIS 
Method for the thermochemical production of hydrogen (Patent), 
4:29524 
HYDROBROMIC ACID/MOLECULE-MOLECULE 
COLLISIONS 
Quasiclassical trajectory study of the four-center reactions: 
HBr+Cl: and HBr+ BrCl, 4:31625 
HYDROCARBON FUEL CELLS/PERFORMANCE TESTING 
Advanced technology fuel cell program. Annual report, 
December 1978, 4:30564 (EPRI-EM-956) 
HYDROCARBON FUEL CELLS/RESEARCH PROGRAMS 
Advanced technology fuel cell program. Annual report, 
December 1978, 4:30564 (EPRI-EM-956) 
HYDROCARBONS 
See also ALKANES 
ALKYNES 
ANTHRACENE 
BENZENE 
BIPHENYL 
PHENANTHRENE 
TOLUENE 
HYDROCARBONS/AIR POLLUTION CONTROL 
Apparatus for purifying exhaust gas (Patent), 4:30764 
Thermal reactor/catalytic converter efficiency determination 
method (Patent), 4:30762 
HYDROCARBONS/CHEMICAL BONDS 
Chemistry of coal model compounds: cleavage of aliphatic bridges 
between aromatic nuclei catalyzed by Lewis acids (M.S. thesis), 
4:31006 (LBL-7807) 
HYDROCARBONS/DESULFURIZATION 
Process for desulfurization using particulate zinc oxide shapes of 
high surface area and improved strength (Patent), 4:29132 
HYDROCARBONS/GASIFICATION 
Method and apparatus for vaporizing hydrocarbon based liquids 
(Patent), 4:29133 
HYDROCARBONS/HYDROCRACKING 
Process for hydrocracking hydrocarbons (Patent), 4:29138 
HYDROCARBONS/HYDROGENATION 
Method and arrangement of apparatus for hydrogenating 
hydrocarbons (Patent), 4:31007 
HYDROCARBONS/ORIGIN 
Liquid fuels from carbonates by a microbial sytem, 4:31465 
(CONF-7806139-2) 
HYDROCARBONS/OXIDATION 
Selective catalytic oxidation of hydrocarbons as a challenge to the 
chemical engineer, 4:31008 
HYDROCARBONS/PROCESSING 
Hydrocarbon conversion catalyst manufacture (Patent), 4:29134 
HYDROCARBONS/REFINING 
Method of upgrading a Fische-Tropsch light oil (Patent), 4:29535 
HYDROCARBONS/REFORMER PROCESSES 
Hydrocarbon catalytic reforming process (Patent), 4:29131 
HYDROCARBONS/RESOURCE POTENTIAL 
Crude oil and natural gas dissolved in deep, hot geothermal waters 
of petroleum basins-a possible significant new energy source, 
4:29750 (CONF-771153-P1) 
HYDROCARBONS/STABILITY 
Crude oil and natural gas dissolved in deep, hot geothermal waters 
of petroleum basins-a possible significant new energy source, 
4:29750 (CONF-771153-P1) 
HYDROCARBONS/SYNTHESIS 
Catalytic synthesis of low molecular weight hydrocarbons, 
4:29537 
Economics of the Koppers K-T gasification process for synthetic 
gas and chemical manufacture, 4:28757 
Fischer-Tropsch synthesis, 4:28804 (ORNL/FE-2) 
HYDROCHLORIC ACID/CORROSIVE EFFECTS 
Effect of ferrite content on stress corrosion cracking in duplex 
Stainless steel weld metals at room temperature, 4:30859 
HYDROCRACKING 
See also CATALYTIC CRACKING 
HYDROCRACKING/CATALYSTS 
Method for the hydrocracking and/or hydrodesulphurization of 
heavy hydrocarbon oils (Patent), 4:29146 
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HYDRODYNAMICS/COMPUTER CODES 

CSQII: an Eulerian finite difference program for two-dimensional 
material response. Part 1. Material sections, 4:31640 (SAND-77- 
1339) 

HYDRODYNAMICS/MATHEMATICAL MODELS 

SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 

HYDROELECTRIC POWER/RESOURCE ASSESSMENT 
Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume I. Alaska’s energy resources: findings and analysis. 

Final report, 4:30374 (RLO-2435-1(Vol.1)) 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume II. Alaska’s energy resources: inventory of oil, gas, 
coal, hydroelectric, and uranium resources. Final report, 
4:30375 (RLO-2435-1(Vol.2)) 

HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 

Hydro-electric power stations in Spain, 4:30275 

Stress relief and cliff stability at a power station near niagara falls, 
4:29558 

HYDROELECTRIC POWER PLANTS/CAPACITY 

Hydroelectric plant construction cost and annual production 
expenses, 1977: twenty-first annual supplement, 4:30507 (DOE/ 
EIA-0171) 

HYDROELECTRIC POWER PLANTS/CONSTRUCTION 

Hydroelectric plant construction cost and annual production 
expenses, 1977: twenty-first annual supplement, 4:30507 (DOE/ 
EIA-0171) 

Kenya's largest hydro scheme beats the clock, 4:29564 

HYDROELECTRIC POWER PLANTS/COST 

Hydroelectric plant construction cost and annual production 
expenses, 1977: twenty-first annual supplement, 4:30507 (DOE/ 
EIA-0171) 

HYDROELECTRIC POWER PLANTS/DESIGN 

Nurek multipurpose development, 4:29563 

Problems in design and construction of India’s largest surge shaft, 
4:29568 

HYDROELECTRIC POWER PLANTS/ELECTRIC 

GENERATORS 

320 MVA generator for Ritsem, 4:29565 

HYDROELECTRIC POWER PLANTS/ENVIRONMENTAL 

IMPACT STATEMENTS 

Final environmental impact statement: Green Lake Project No. 
2818, Alaska, 4:29574 (FERC/EIS-0006) 

HYDROELECTRIC POWER PLANTS/HYDRAULIC 

TURBINES 

Modern trends in selecting and designing Pelton turbines, 4:29561 

HYDROELECTRIC POWER PLANTS/POWER GENERATION 

Hydroelectric plant construction cost and annual production 
expenses, 1977: twenty-first annual supplement, 4:30507 (DOE/ 
EIA-0171) 

HYDROELECTRIC POWER PLANTS/ROCK MECHANICS 

Critical assessment of selected in situ tests for rock mass 
deformability and stress measurements, 4:29560 

HYDROELECTRIC POWER PLANTS/SITE SELECTION 

Critical assessment of selected in situ tests for rock mass 

deformability and stress measurements, 4:29560 
HYDROELECTRIC POWER PLANTS/SUBSURFACE 

STRUCTURES 

Determination of rock squeeze potential for underground power 
projects, 4:29559 

HYDROELECTRIC POWER PLANTS/TUNNELS 
Analysis and design of right bifurcating pressure tunnels, 4:29562 
HYDROELECTRIC POWER PLANTS/UNDERGROUND 

Determination of rock squeeze potential for underground power 

projects, 4:29559 
HYDROELECTRICITY 

See HYDROELECTRIC POWER 
HYDROGEN/ACTIVATION ANALYSIS 

Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 

HYDROGEN/BIBLIOGRAPHIES 

Hydrogen energy: a bibliography with abstracts. Quarterly 
update, October-December 1978 (201 citations; production, 
utilization, safety, materials, transmission, distribution, and 
storage), 4:29514 (TAC-H-78-004) 

HYDROGEN/CHEMICAL ANALYSIS 

Electron- and photon-stimulated desorption as hydrogen probes, 

4:31026 (SAND-79-0813C) 
HYDROGEN/CHEMICAL REACTIONS 

Franck-Condon factors in studies of dynamics of chemical 

reactions. V. Simple construction of quasiadiabatic potential 


HYDROGEN/PRODUCTION 


energy surfaces and numerical evaluation of Franck-Condon 
integrals, 4:31005 

Photochemistry hydrogen atoms as a structural probe of the 
surface of coal (Book chapter), 4:28844 

Release of methane from the graphite, 4:29541 

HYDROGEN/CHEMISORPTION 

I. Interaction of ammonia with single crystal rhodium catalysts. II. 
Hydrogen and nitrogen adsorption on a W(111) surface: a 
theoretical molecular orbital approach, 4:30987 (IS-T-849) 

HYDROGEN/COLLISIONS 

Charge-exchange method for controlling particle beams, 4:31605 

Modulated molecular beam study of the mechanism of the H2-D2 
exchange reaction on Pt(111) and Pt(332) crystal surfaces, 
4:31598 

HYDROGEN/COMBUSTION 

Combustion of a hydrogen-oxygen mixture under weightless 
conditions, 4:29529 

Hydrogen combustion in a supersonic ducted flow in the presence 
of pseudo-shock, 4:29530 

HYDROGEN/CORROSIVE EFFECTS 

Aspects of the corrosion of nuclear graphites for HTR 
applications (825° and 900°C), 4:30935 

Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 

HYDROGEN/CRITICAL PRESSURE 
Metallic hydrogen research, 4:30924 (UCID-17977) 
HYDROGEN/DESORPTION 

Electron- and photon-stimulated desorption as hydrogen probes, 

4:31026 (SAND-79-0813C) 
HYDROGEN/DIFFUSION 

Diffusion of hydrogen and its isotopes in BCC metals, 4:30804 
(SAND-78-1427C) 

Electromigration of hydrogen and deuterium in vanadium, 
niobium and tantalum, 4:30851 

Fusion reactor research, 4:31938 (ANL-78-70) 

Permeation of hydrogen isotopes in nickel, 4:31004 

Pseudopotential calculation of the screening of a helium atom in 
aluminium, 4:30808 

HYDROGEN/DISSOCIATION 

Monte Carlo trajectory study of Ar+ He: Vibrational selectivity of 
dissociative collisions at 4500°K and the characteristics of 
dissociation under equilibrium conditions, 4:31027 

HYDROGEN/ELECTRIC CONDUCTIVITY 
Metallic hydrogen research, 4:30924 (UCID-17977) 
HYDROGEN/ELECTRON-MOLECULE COLLISIONS 

Application of the Faddeev equations to calculations of 
dissociative attachment cross sections, 4:31629 

Stieltjes-moment-theory technique for calculating resonance 
width’s, 4:31620 (UCRL-82140) 

HYDROGEN/FLAMES 

Investigation of the mechanism of flame quenching, 4:31053 
HYDROGEN/MAGNETIC COMPRESSION 

Metallic hydrogen research, 4:30924 (UCID-17977) 
HYDROGEN/METALLURGICAL EFFECTS 

Alloy evaluation for fossil fuel process plants (liquefaction), 
4:28787 (CONF-781018-) 

Analysis of level control valve seat from the recycle condensate 
separator an the Ft. Lewis, Washington, SRC Pilot Plant, 
4:28805 (ORNL/TM-6680) 

Design properties of steels for coal conversion vessels, 4:28706 
(CONF-781018-) 

Effect of hydrogen on fatigue crack propagation in vanadium, 
4:30895 

Electron-optical investigation of hydrogen-induced deformation in 
nickel single-crystal foils, 4:30824 

Evaluation of the fracture toughness of candidate steels for 
pressure vessels for coal conversion systems, 4:28710 (CONF- 
781018-) 

Fracture mechanics and surface chemistry studies of steels for coal 
gasification systems, 4:28707 (CONF-781018-) 

Study of the behavior of gas distribution equipment in hydrogen 
service, update 1978, 4:29528 (COO-2907-29) 

HYDROGEN/NUCLEAR REACTION ANALYSIS 

Nuclear assay of coal. Volume 3. Determination of total hydrogen 
content of coal by nuclear techniques. Final report, 4:28831 
(EPRI-FP-989(Vol.3)) 

HYDROGEN/PHASE STUDIES 
Gas-liquid equilibria in mixtures of hydrogen and thianaphthene, 
4:30995 
HYDROGEN/PHASE TRANSFORMATIONS 
Metallic hydrogen research, 4:30924 (UCID-17977) 
HYDROGEN/PLASMA SHEATH 

Anode space-charge sheath in the monoplasmatron and 

duoplasmatron, 4:31602 
HYDROGEN/PRODUCTION 

Liquid fuels from renewable resources: feasibility study. Volume 

B. Conversion studies, 4:30545 (NP-23604(Vol.B)) 





HYDROGEN/STARK EFFECT 


HYDROGEN/STARK EFFECT 
Method of complex coordinates: application to the Stark effect in 
hydrogen, 4:31619 
HYDROGEN 1/NUCLEAR MAGNETIC RESONANCE 
Analysis and computerized fitting of the lineshape of the NMR 
powder pattern, 4:31808 (IS-4516(Rev.)) 
HYDROGEN 1 TARGET/DEUTERON REACTIONS 
Inclusive spectra of fast deuterons and protons from collision of 
6.3-GeV/c deuterons with H, D, C, Al, and Bi nuclei, 4:31748 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN DEUTERIDE/ATOM-MOLECULE COLLISIONS 
Vibrational-rotational relaxation from high vibrational states in 
He-HD, 4:31626 
HYDROGEN DEUTERIDE/ELECTRON-MOLECULE 
COLLISIONS 
Application of the Faddeev equations to calculations of 
dissociative attachment cross sections, 4:31629 
HYDROGEN FUEL CELLS/CONTAINERS 
Fuel cell battery consisting of several fuel cells (German Patent), 
4:30571 
HYDROGEN FUEL CELLS/DESIGN 
Method and equipment to electrochemically produce an 
electromotive force from hydrogen (German Patent), 4:30575 
Set of fuel cells (German Patent), 4:30567 
HYDROGEN FUEL CELLS/ELECTROCATALYSTS 
Doped silver catalysts for H2/air fuel cells, 4:30588 
HYDROGEN FUEL CELLS/ELECTRODES 
Process for manufacture of a component for fuel cells (German 
Patent), 4:30568 
HYDROGEN FUEL CELLS/WATER REMOVAL 
Equipment for separating the reaction water from the electrolytes 
of fuel cells and fuel batteries (German Patent), 4:30569 
Water separation cell for removing the reaction water from the 
electrolytes of fuel cells and fuel cell batteries (German Patent), 
4:30572 
HYDROGEN FUELS/COMBUSTION 
Construction of a burner for hydrogen gas (In Swedish), 4:30653 
(STU-76-4686) 
HYDROGEN FUELS/USES 
Hydrogen engine performance analysis. First annual report, 
4:30776 (SAN-1212-1) 
HYDROGEN GENERATORS/ELECTROLYTIC CELLS 
Electrolytical hydrogen generation under zero gravity, 4:29519 
HYDROGEN IONS 1 MINUS/ION SOURCES 
Emission properties of the electrodes of surface-plasma sources 
and efficiency of H~ production, 4:31603 
HYDROGEN PEROXIDE/CHEMICAL REACTIONS 
Kinetics and mechanism of oxidation of cobalt (II) macrocycles by 
iodine, bromine, and hydrogen peroxide, 4:30991 
HYDROGEN PRODUCTION 
See also HYDROGEN GENERATORS 
STEAM REFORMER PROCESSES 
Combination of a steam power plant and a plant for the separation 
of hydrogen, 4:29516 
Process and apparatus for converting coal into oil and other coal 
derivatives (Patent), 4:28812 
Thermal calculation of the reactor of a solar-powered energy 
facility for thermolysis of water to produce hydrogen, 4:29692 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Combination of a steam power process with carbon gasification, 
particularly for obtaining hydrogen (Patent), 4:29526 
HYDROGEN PRODUCTION/COST 
Billings SPE electrolyzer (Solid polymer electrolyte), 4:29518 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Billings SPE electrolyzer (Solid polymer electrolyte), 4:29518 
Electrolytical hydrogen generation under zero gravity, 4:29519 
Fusion energy for alternate applications: considerations important 
to the selection of a synthetic fuel process, 4:28681 (ANL/FPP/ 
TM-117) 
Method to produce hydrogen (Patent), 4:29517 
HYDROGEN PRODUCTION/HYDROLYSIS 
Method and equipment to produce hydrogen (Patent), 4:29515 
HYDROGEN PRODUCTION/PHOTOSYNTHESIS 
Bioconversion of solar energy in salt water hotosynthetic 
hydrogen production systems, 4:29627 
HYDROGEN PRODUCTION/REFORMER PROCESSES 
Advanced technology fuel cell program. Annual report, 
December 1978, 4:30564 (EPRI-EM-956) 
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HYDROGEN PRODUCTION/RESEARCH PROGRAMS 
Assessment of thermochemical hydrogen production. Monthly 
progress report, September-November 1978, 4:29520 (COO- 
4434-10) 
Thermochemical processes for hydrogen production. Progress 
report, March 1-September 30, 1978, 4:29521 (LA-7629-PR) 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Assessment of thermochemical hydrogen production. Monthly 
progress report, September-November 1978, 4:29520 (COO- 
4434-10) 
Carbonate-halogenide cycles of stepwise water decomposition in a 
thermoelectrochemical system, 4:29523 
Method and apparatus for producing hydrogen (Patent), 4:29522 
Method for the thermochemical production of hydrogen (Patent), 
4:29524 
Method to produce hydrogen (Patent), 4:29517 
Thermochemical processes for hydrogen production. Progress 
report, March 1-September 30, 1978, 4:29521 (LA-7629-PR) 
HYDROGEN PRODUCTION/WATER GAS PROCESSES 
Oxidic catalyst for the conversion of water gas, 4:29525 
HYDROGEN STORAGE 
See also CRYOGENICS 
HYDRIDES 
TANKS 
HYDROGEN STORAGE/HYDRIDES 
Method to store hydrogen and equipment to perform the method 
(Patent), 4:29527 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/ADSORPTION 
Removal of H2S and/or CO: from a light hydrocarbon stream by 
use of gas permeable membrane (Patent), 4:29226 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Character of high temperature corrosion in residual oil fuel-fired 
boilers and possibilities of its suppression, 4:30865 
HYDROGEN SULFIDES/FLUORESCENCE SPECTROSCOPY 
Test and application of a fluorescence method for the detection of 
hydrogen sulfide in the atmosphere, 4:31394 
HYDROGEN SULFIDES/REMOVAL 
H2S abatement during geothermal drilling, 4:29810 
U-GAS technology at Memphis, Tennessee, 4:28728 
HYDROGENATION/CATALYSTS 
Deactivation of hydrotreating catalysts by coal-derived 
organometallics, 4:28800 (METC/RI-79/1) 
Hydrotreatment of coal with AlCls/HCI and other strong acid 
media (Book chapter), 4:28675 
HYDROGENATION/EFFICIENCY 
Method and arrangement of apparatus for hydrogenating 
hydrocarbons (Patent), 4:31007 
HYDROLOGY/RESERVOIR ENGINEERING 
Hydrologic engineering considerations for Ranney Collector Well 
Intake Systems (Effects of hydrologic parameters on intake 
systems design, placement, and operation), 4:29886 (NUREG/ 
CP-002) 
HYDROLOGY/THREE-DIMENSIONAL CALCULATIONS 
Development of a quasi three-dimensional groundwater model for 
a portion of the Nevada Test Site, 4:31523 (NVO-1253-14) 
HYDROMAGNETIC WAVES 
See also MAGNETOACOUSTIC WAVES 
HYDROMAGNETIC WAVES/LANDAU DAMPING 
Nonlinear theory of magnetic Landau damping, 4:31900 
HYDROPHYLIC POLYMERS/CHEMICAL COMPOSITION 
Stabilized aqueous gels and uses thereof (Patent), 4:29073 
Stabilized aqueous gels and uses thereof (Patent), 4:29074 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS/ELECTRICAL SURVEYS 
Dipole-dipole resistivity survey of a portion o the Coso Hot 
Springs KGRA, Inyo County, California, 4:29770 (IDO-1601-1) 
HYDROTHERMAL SYSTEMS/FORCED CONVECTION 
Aspects of forced convective heat transfer in geothermal systems, 
4:29757 (IDO-78-1701.a.6.4.1) 
HYDROTHERMAL SYSTEMS/GEOLOGY 
Hydrogeothermometry (Book), 4:29766 
HYDROTHERMAL SYSTEMS/HEAT EXTRACTION 
Energy currents in fractured geothermal systems, 4:29833 (LA- 
7470-C) 
HYDROTHERMAL SYSTEMS/HEAT TRANSFER 
Aspects of forced convective heat transfer in geothermal systems, 
4:29757 (IDO-78-1701.a.6.4.1) 
HYDROTHERMAL SYSTEMS/HYDROLOGY 
Hydrogeothermometry (Book), 4:29766 
HYDROTHERMAL SYSTEMS/MATHEMATICAL MODELS 
Aspects of forced convective heat transfer in geothermal systems, 
4:29757 (IDO-78-1701.a.6.4.1) 
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HYDROTHERMAL SYSTEMS/RESERVOIR ENGINEERING 
Radon in geothermal reservoir engineering, 4:29832 (LA-7470-C) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS/DECAY 
Effects of pulse dose on hydrated electron decay kinetics in the 
pulse radiolysis of water. A computer modeling study, 4:31035 
HYDROXYNAPHTHALENES 
See NAPHTHOLS 
HYDROXYTOLUENES 
See CRESOLS 
HYGAS PROCESS/ENVIRONMENTAL IMPACTS 
ERDA’'s Environmental Assessment Program: a status report. 
Fifth quarterly report, 4:28741 (FE-2496-20) 
HYGAS PROCESS/FUEL GAS 
Status of C-MU environmental activities at the Hygas pilot plant. 
Second quarterly report, 4:28738 (FE-2496-8) 
HYGAS PROCESS/MATERIAL BALANCE 
Pipeline gas from coal-hydrogenation (IGT Hydrogasification 
Process). Project 9000 quarterly report No. 6, October 1- 
December 31, 1977, 4:28736 (FE-2434-25) 
HYGAS PROCESS/MATHEMATICAL MODELS 
Data base for the HYGAS Process commercial/demonstration 
plant design, 4:28778 
HYGAS PROCESS/PERFORMANCE TESTING 
Data base for the HYGAS Process commercial/demonstration 
plant design, 4:28778 
HYGAS PROCESS/PILOT PLANTS 
Data base for the HYGAS Process commercial/demonstration 
plant design, 4:28778 
Pipeline gas from coal-hydrogenation (IGT Hydrogasification 
Process). Project 9000 quarterly report No. 6, October 1- 
December 31, 1977, 4:28736 (FE-2434-25) 
Status of C-MU environmental activities at the Hygas pilot plant. 
Second quarterly report, 4:28738 (FE-2496-8) 
HYGAS PROCESS/PROCESS CONTROL 
Instrumentation and controls for a high-pressure, high- 
temperature, fluidized-bed coal gasification process, 4:28777 
HYGAS PROCESS/WASTE WATER 
Analysis of coal wastewater analytical methods: a case study of 
the Hygas pilot plant, 4:28737 (FE-2496-3) 


Status of C-MU environmental activities at the Hygas pilot plant. 
Second quarterly report, 4:28738 (FE-2496-8) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI/ENERGY LEVELS 
Strangeness-exchange and strange nuclei, 4:31750 (BNL-25059) 


ICES/CO-GENERATION 
Optimization of electric and thermal cogeneration in an integrated 
community energy system (Burlington-Boston), 4:30414 
(CONF-790107-8) 
ICES/COMBINED-CYCLE POWER PLANTS 
Gas-steam turbine combined cycle power plants, 4:29892 (ANL/ 
CES/TE-78-4) 
ICES/DEMONSTRATION PROGRAMS 
Heat pump centered integrated community energy systems, 
4:30707 (CONF-790107-7) 
ICES/DESIGN 
Grid-Connected Integrated Community Energy System. Phase II: 
detailed feasibility analysis and preliminary design. Final report, 
Stage 2, 4:30701 (COO-4337-2/2) 
ICES/ECONOMIC IMPACT 
Cost study application of the guidebook on integrated community 
energy systems: indirect economic and energy impacts, 4:30410 
(ANL/ICES-TM-17) 
Guidebook on integrated community energy systems: indirect 
economic and energy impacts, 4:30409 (ANL/ICES-TM-16) 
ICES/ECONOMICS 
Grid-Connected Integrated Community Energy System. Phase II: 
detailed feasibility analysis and preliminary design. Final report, 
Stage 2, 4:30701 (COO-4337-2/2) 
ICES/ENERGY CONSERVATION 
Case study of total energy at Rochdale Village, 4:30411 (ANL/ 
ICES-TM-25) 
Guidebook on integrated community energy systems: indirect 
economic and energy impacts, 4:30409 (ANL/ICES-TM-16) 
ICES/ENVIRONMENTAL EFFECTS 
Grid-Connected Integrated Community Energy System. Phase II: 
detailed feasibility analysis and preliminary design. Final report, 
Stage 2, 4:30701 (COO-4337-2/2) 


INCOLOY 800/CREEP 


ICES/EVALUATION 
Cost study application of the guidebook on integrated community 
energy systems: indirect economic and energy impacts, 4:30410 
(ANL/ICES-TM-17) 
Guidebook on integrated community energy systems: indirect 
economic and energy impacts, 4:30409 (ANL/ICES-TM-16) 
ICES/FEASIBILITY STUDIES 
Grid-Connected Integrated Community Energy System. Phase IT: 
detailed feasibility analysis and preliminary design. Final report, 
Stage 2, 4:30701 (COO-4337-2/2) 
ICES/HEAT PUMPS 
Heat pump centered integrated community energy systems, 
4:30707 (CONF-790107-7) 
IGNEOUS ROCKS 
See also BASALT 
GRANITES 
GRANODIORITES 


TUFF 
IGNEOUS ROCKS/NATURAL RADIOACTIVITY 
Behaviour and spatial distribution of radioactive elements in 
Megrin pluton intrusive complexes, 4:31580 
IGNITION SYSTEMS 
See also COMBUSTORS 
IGNITION SYSTEMS/DESIGN 
Pulse-actuated fuel-injection spark plug (I*Atent), 4:30739 
ILEUM 
See SMALL INTESTINE 
ILLINOIS/ENERGY POLICY 
Illinois energy conservation feasibility report, 4:30427 (NP-23542) 
ILLINOIS/ENERGY SUPPLIES 
Winter energy outlook. Report on: the adequacy of fuel supplies 
for winter 1978-79, 4:30450 (ILLDOE-78/13) 
ILLINOIS/FUELS 
Winter energy outlook. Report on: the adequacy of fuel supplies 
for winter 1978-79, 4:30450 (ILLDOE-78/13) 
IMAGE PROCESSING/COMPUTER CALCULATIONS 
Efficient matrix factorization for digital image processing. 
Informal report, 4:31976 (LA-7637-MS) 
IMAGE PROCESSING/OPTIMIZATION 
Nonlinear image processing methods, 4:31464 
IMAGE PROCESSING/TELESCOPES 
Measurement of the size of the isoplanatic patch using a phase- 
correcting telescope, 4:31584 
IMMUNOGLOBULINS/MOLECULAR STRUCTURE 
Biomolecular structure studies, 4:31428 (ANL-78-90) 
IMPERFECTIONS 
See DEFECTS 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPINGEMENT/BIOLOGICAL EFFECTS 
Empirical model of impingement impact. Environmental Sciences 
Division publication No. 1289 (Variables affecting model 
accuracy), 4:30152 (NUREG/CR-0639) 
IMPINGEMENT/MATHEMATICAL MODELS 
Empirical model of impingement impact. Environmental Sciences 
Division publication No. 1289 (Variables affecting model 
accuracy), 4:30152 (NUREG/CR-0639) 
INACTIVATION/FREQUENCY DEPENDENCE 
Action spectra for the ultraviolet and visible light inactivation of 
phage T7: effect of host-cell reactivation, 4:31476 
INCINERATORS/HEAT RECOVERY EQUIPMENT 
Agro-Industrial Report: performance test of heat-recovering gin- 
waste incinerator, 4:30693 
INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
INCLUSIVE INTERACTIONS/SCALE INVARIANCE 
Concerning one scale-invariant variable for the description of 
hadron-hadron interactions, 4:31675 
INCOLOY 800/CORROSION 
Correlation of the high-temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys of the corrosive environments, 4:28695 (CONF-781018-) 
Corrosion behavior of materials in coal-conversion processes, 
4:28693 (CONF-781018-) 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 
) 
Physical properties of alloys in high-temperature gasification 
environments, 4:28686 (CONF-781018-) 
INCOLOY 800/CREEP 
Creep and fatigue properties of Incoloy 800H in a high- 
temperature gas-cooled reactor (HTGR) helium environment, 
4:30034 (BNL-NUREG-25624) 





INCOLOY 800/FATIGUE 


INCOLOY 800/FATIGUE 

Creep and fatigue properties of Incoloy 800H in a high- 
temperature gas-cooled reactor (HTGR) helium environment, 
4:30034 (BNL-NUREG-25624) 

INCOLOY 800/MATERIALS TESTING 

Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 

INCOLOY 800/MECHANICAL PROPERTIES bs 

Corrosion behavior of materials in coal-conversion processes, 
4:28693 (CONF-781018-) 

Overview of U.S. efforts directed towards development of 
mechanical properties data in support of FBR development, 
4:30814 (CONF-781219-5) 

INCOLOY 800/POISSON RATIO 

Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 

INCOLOY 800/PROTECTIVE COATINGS 

Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels, 4:28704 
(CONF-781018-) 

INCOLOY 800/SHEAR PROPERTIES 

Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 

INCOLOY 800/STRESS CORROSION 

Materials for the clean utilization of coal. Task 1: metal corrosion, 
4:28708 (CONF-781018-) 

Stress corrosion cracking and anodic behavior of AISI 304 
stainless steel, Inconel 600, and Incoloy 800 straining in boiling 
NaOH solutions, 4:30861 

INCOLOY 800/ YOUNG MODULUS 

Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 

INCOME/GOVERNMENT POLICIES 

Revenues to natural gas producers under alternative regulatory 

assumptions, 4:29255 (DOE/EIA-0102/28) 
INCONEL 600/CORROSION 

Materials screening tests for the krypton-85 storage development 

program, 4:29402 (TREE-1291) 
INCONEL 600/STRESS CORROSION 

Stress corrosion cracking and anodic behavior of AISI 304 
stainless steel, Inconel 600, and Incoloy 800 straining in boiling 
NaOH solutions, 4:30861 

INCONEL 625/CORROSION 

Use of potential-pH diagrams for the interpretation of corrosion 

phenomena in high salinity geothermal brines, 4:29826 
INCONEL 625/MATERIALS TESTING 

Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 

INCONEL 671/CORROSION 

Correlation of the high-temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys of the corrosive environments, 4:28695 (CONF-781018-) 

Corrosion behavior of materials in coal-conversion processes, 
4:28693 (CONF-781018-) 

Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 


) 
INCONEL 671/MECHANICAL PROPERTIES 
Corrosion behavior of materials in coal-conversion processes, 
4:28693 (CONF-781018-) 
INCONEL 671/STRESS CORROSION 
Materials for the clean utilization of coal. Task 1: metal corrosion, 
4:28708 (CONF-781018-) 
INCONEL 718/CRACKS 
Fatigue-crack growth in Inconel 718 weldments at elevated 
temperatures, 4:30822 
INCONEL 718/MECHANICAL PROPERTIES 
Overview of U.S. efforts directed towards development of 
mechanical properties data in support of FBR development, 
4:30814 (CONF-781219-5) 
INCONEL 718/WELDED JOINTS 
Fatigue-crack growth in Inconel 718 weldments at elevated 
temperatures, 4:30822 
INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 625 
INCONEL 718 
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INCONEL ALLOYS/WELDING 
Weld overlay for corrosion resistance in coal gasification systems, 
4:28701 (CONF-781018-) 
INDIA/COAL MINES 
Comparison of static and dynamic properties of Singrauli rocks 
(Compressional wave velocity.), 4:28878 
INDIA/ENERGY POLICY 
Inevitability of atomic energy in India’s power programme, 
4:30397 (INIS-mf-4158) 
INDIA/ENERGY SUPPLIES 
Inevitability of atomic energy in India’s power programme, 
4:30397 (INIS-mf-4158) 
INDIA/HYDROELECTRIC POWER PLANTS 
Problems in design and construction of India’s largest surge shaft, 
4:29568 
INDIAN RESERVATIONS 
Indian perspective on uranium development, 4:29364 
INDIANA/NATURAL GAS DEPOSITS 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, October-December 1978, 4:29217 (ORO-5205-9) 
INDIUM/CRITICAL CURRENT 
Stimulation and enhancement of superconductivity by external 
electromagnetic radiation (review), 4:30846 
INDIUM/CRITICAL FIELD 
Stimulation and enhancement of superconductivity by external 
electromagnetic radiation (review), 4:30846 
INDIUM/TRANSITION TEMPERATURE 
Stimulation and enhancement of superconductivity by external 
electromagnetic radiation (review), 4:30846 
INDIUM ALLOYS/CRYSTAL STRUCTURE 
Electronic behavior in alloys: Gold-non-transition-metal 
intermetallics, 4:30841 
INDIUM ALLOYS/PHOTOEMISSION 
Electronic behavior in alloys: Gold-non-transition-metal 
intermetallics, 4:30841 
INDUCED POLARIZATION LOGGING 
See NUCLEAR MAGNETIC LOGGING 
INDUCTION FURNACES/DESIGN 
Inductive billet, bloom and bar heaters for hot working in modern 
forging shops, 4:30672 
Mains-frequency induction melting plant for a roll foundry, 
4:30671 
Stationary and mobile medium-frequency plant for induction 
heating, 4:30673 
INDUCTION FURNACES/POWER SUPPLIES 
BBC mains frequency induction furnace melting plants and their 
operation under special power supply conditions, 4:30670 
INDUCTION FURNACES/TEMPERATURE CONTROL 
Technical advances in high-frequency and medium-frequency 
heating in the tube industry, 4:30674 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
DEMONSTRATION PLANTS 
DESALINATION PLANTS 
FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
NATURAL GAS PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR CONDITIONERS 
Industrial refrigeration: potential for energy conservation, 4:30657 
(TREE-1337) 
INDUSTRIAL PLANTS/DRYERS 
Agro-Industrial Report: performance test of heat-recovering gin- 
waste incinerator, 4:30693 
'NDUSTRIAL PLANTS/ENERGY CONSERVATION 
Energy conservation control method (Patent), 4:30666 
Illinois energy conservation feasibility report, 4:30427 (NP-23542) 
Insulation industry: savings through improved production as well 
as use of product, 4:30435 
INDUSTRIAL PLANTS/ENERGY CONSUMPTION 
Fundamentals and methodology of investigating specific energy 
consumption (In German and English), 4:30647 (NP-23548) 
Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 
INDUSTRIAL PLANTS/ENERGY MANAGEMENT 
Managing energy in DOE facilities, 4:30422 (DOE/AD-0016) 
INDUSTRIAL PLANTS/FLUE GAS 
Catalyst and process for reducing nitrogen oxides (Patent), 
e 0 
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Dry method for the denitrification of exhaust gas containing 
nitrogen oxides (Patent), 4:31283 

Electrostatic precipitator, 4:29948 

Method of neutralizing industrial waste gases (Patent), 4:31284 

Pollution control apparatus and method (Patent), 4:29944 

Process for removal of nitrogen oxides from waste gas (Patent), 
4:29946 

Process for abating concentration of nitrogen oxides in 
combustion flue gas (Patent), 4:29947 

Process for denitration of exhaust gas (Patent), 4:29949 

Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 

Waste gas pollution control systems (Patent), 4:29945 

INDUSTRIAL PLANTS/FUEL CONSUMPTION 

Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 

INDUSTRIAL PLANTS/GASEOUS WASTES 

Investigation of the contributions of a point source to the 
acidification and to the content of sulfur dioxide in the 
surroundings (Glass industry), 4:31386 (IVL-B-447) 

INDUSTRIAL PLANTS/HEAT PUMPS 
Industrial heat-pumps, 4:30680 
INDUSTRIAL PLANTS/HEAT RECOVERY EQUIPMENT 

Process and apparatus for transforming heat at a relatively low 

temperature into power or energy (Patent), 4:30688 
INDUSTRIAL PLANTS/HEATING 

Concept of nuclear heat application in the Czechoslovak chemical 
industry, 4:30684 (INIS-mf-4055) 

Current state of the project of supplying Chemopetrol Trust plants 
Spolana, Neratovice and Kaucuk, Kralupy with heat energy 
from the Kojetice nuclear power and heat plant, 4:30123 (INIS- 
mf-4055) 

INDUSTRIAL PLANTS/LIGHTING SYSTEMS 

Requirements for the chromaticity and radiation spectrum of light 

sources used in industrial and civil buildings, 4:30704 
INDUSTRIAL PLANTS/PIPELINES 

Thermal insulation with mineral fibers in industrial plant 

construction, 4:30667 
INDUSTRIAL PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Method of neutralizing industrial waste gases (Patent), 4:31284 

Pollution control apparatus and method (Patent), 4:29944 

Waste gas pollution control systems (Patent), 4:29945 

INDUSTRIAL PLANTS/POWER DEMAND 
Energy conservation control method (Patent), 4:30666 
INDUSTRIAL PLANTS/POWER GENERATION 

How to generate productive power in small and medium-sized 
factories, 4:29882 

Utility industrial energy center, 4:30692 

INDUSTRIAL PLANTS/REFRIGERATING MACHINERY 

Industrial refrigeration: potential for energy conservation, 4:30657 
(TREE- 1337) 

INDUSTRIAL PLANTS/SITE SELECTION 

Area planning, 4:30650 

INDUSTRIAL PLANTS/STEAM GENERATION 
Utility industrial energy center, 4:30692 
INDUSTRIAL PLANTS/WASTE HEAT 

Process and apparatus for transforming heat at a relatively low 
temperature into power or energy (Patent), 4:30688 

Using waste-gas heat energy with suitable facilities, 4:30690 

INDUSTRIAL PLANTS/WASTE HEAT UTILIZATION 

Concept of nuclear heat application in the Czechoslovak chemical 
industry, 4:30684 (INIS-mf-4055) 

Process and apparatus for transforming heat at a relatively low 
temperature into power or energy (Patent), 4:30688 

INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
SPENT LIQUORS 
INDUSTRIAL WASTES/COMBUSTION 
Agro-Industrial Report: performance test of heat-recovering gin- 
waste incinerator, 4:30693 
INDUSTRIAL WASTES/RESEARCH PROGRAMS 
New sources of energy. Annual report 1977, 4:30536 (NP-23610) 
INDUSTRIAL WASTES/WASTE MANAGEMENT 

Particular problems of solid waste reclamation in developing 

countries, 4:30700 
INDUSTRIAL WASTES/WASTE PROCESSING 
Domestic and commercial refuse--presorting, collection and 
pulverising, 4:31233 
INDUSTRY 
See also CEMENT INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FERTILIZER INDUSTRY 


INORGANIC ION EXCHANGERS 


FISHING INDUSTRY 
FOOD INDUSTRY 
FORESTRY 
GEOTHERMAL INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SAND INDUSTRY 
‘OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
PLASTICS INDUSTRY 
SOLAR INDUSTRY 
WOOD PRODUCTS INDUSTRY 
INDUSTRY/CO-GENERATION 
Cogeneration, 4:30420 
INDUSTRY/DECISION MAKING 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 3. Policy barriers and investment 
decisions in industry, 4:30426 (LBL-7896(Pt.3)) 
INDUSTRY/EMPLOYMENT 
Vintage model of the demand for energy and employment in 
Australian manufacturing industry, 4:30360 
INDUSTRY/ENERGY CONSERVATION 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 6. End-use energy conservation data base 
and scenarios, 4:30518 (LBL-7896(Pt.6)) 
Selling your energy-conservation program, 4:30443 
INDUSTRY/ENERGY CONSUMPTION 
Analysis of demand development in business, trade and industry, 
4:30459 
Fundamentals and methodology of investigating specific energy 
consumption (In German and English), 4:30647 (NP-23548) 
Heat supply in the Federal Republic of Germany, 4:30389 
Industrial energy dilemma, 4:30525 
INDUSTRY/ENERGY DEMAND 
Vintage model of the demand for energy and employment in 
Australian manufacturing industry, 4:30360 
INDUSTRY/ENERGY SUPPLIES 
Industrial energy dilemma, 4:30525 
INDUSTRY/FUEL CONSUMPTION 
Analysis of proposed U.S. Department of Energy regulations 
implementing the Powerplant and Industrial Fuel Use Act: 
analysis memorandum, 4:30462 (DOE/EIA-0102/21) 
Annual survey of manufactures: fuels and electric energy 
consumed, 4:30506 
INDUSTRY/INVESTMENT 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 3. Policy barriers and investment 
decisions in industry, 4:30426 (LBL-7896(Pt.3)) 
INDUSTRY/POWER DEMAND 
Annual survey of manufactures: fuels and electric energy 
consumed, 4:30506 
INDUSTRY/TECHNOLOGY ASSESSMENT 
Representation of Canadian manufacturing technology, 4:30357 
INDUSTRY/WASTE HEAT UTILIZATION 
Waste heat utilization: a conservation measure whose day has 
come (Overview and discussion of "energy cascade” concept), 
4:30421 
INFORMATION CENTERS/COMPUTER GRAPHICS 
Design considerations and philosophy of a device-independent 
publications/graphics system, 4:31991 (BNL-NCS-25551) 
INFORMATION RETRIEVAL/MEETINGS 
Automated document retrieval workshop (September 1978), 
4:31993 (HEDL-SA-1628) 
INFORMATION SYSTEMS/STANDARDIZED TERMINOLOGY 
Energy information data base. Serial titles, supplement 3, 4:31996 
(TID-4579-R 10(Suppl.3)) 
INHOMOGENEOUS PLASMA/CONVECTION 
Convective cells and anomalous plasma diffusion, 4:31875 
INHOMOGENEOUS PLASMA/DIFFUSION 
Convective cells and anomalous plasma diffusion, 4:31875 
INHOMOGENEOUS PLASMA/PLASMA INSTABILITY 
Calculation of the Maxwell stress tensor of a turbulent medium, 
4:31897 
INHOMOGENEOUS PLASMA/PLASMA WAVES 
Longitudinal waves in an inhomogeneous plasma, 4:31896 
INHOMOGENEOUS PLASMA/STRESSES 
Calculation of the Maxwell stress tensor of a turbulent medium, 
4:31897 
INORGANIC COMPOUNDS/BY-PRODUCTS 
Comprehensive utilization of the mineral components of coals, 
4:28828 
INORGANIC ION EXCHANGERS 
See also MONTMORILLONITE 





INPUT-OUTPUT ANALYSIS 


ZEOLITES 
Application of inorganic sorbent in actinide separation processes, 
4:29433 (SAND-78-2270C) 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
INSECTICIDES/MOLECULAR STRUCTURE 
Crystal and molecular structure of organophosphorus insecticides. 
8. Ronnel oxon, 4:31015 
Crystal and molecular structure of organophosphorus insecticides. 
7. Crufomate, 4:31017 
IN-SITU GASIFICATION 
Method for creating a permeable fragmented zone within a 
subterranean carbonaceous deposit for in situ coal gasification 
(Patent; in-situ gasification to create a void and thin explosive 
fracturing), 4:28769 
IN-SITU GASIFICATION/BIBLIOGRAPHIES 
Bibliography of subsidence and related topics for in situ coal 
gasification, 4:28747 (LETC/BL-71316-1) 
IN-SITU GASIFICATION/BOREHOLE LINKING 
LLL in situ coal gasification project. Quarterly progress report, 
July-September 1978 (Hoe Creek No. 3), 4:28753 (UCRL-50026- 
78-3) 
Method for establishing high ered flow path between 
boreholes (Patent; US DOE), 4:28771 
IN-SITU GASIFICA TION/CHEMICAL REACTION KINETICS 
Reaction characteristics during in-situ gasification of western 
subbituminous coals, 4:28762 
IN-SITU GASIFICATION/DATA ACQUISITION SYSTEMS 
LLL in situ coal gasification project. Quarterly progress report, 
July-Sepiember 1978 (Hoe Creek No. 3), 4:28753 (UCRL-50026- 
78-3 


-3) 
IN-SITU GASIFICATION/ECONOMICS 
Comparison of economics of in situ coal gasification with surface 
processing, 4:28746 (LA-UR-78-2958) 
Economics of electricity and SNG from in situ coal gasification, 


4:28759 
IN-SITU GASIFICATION/GROUND SUBSIDENCE 
Bibliography of subsidence and related topics for in situ coal 
gasification, 4:28747 (LETC/BL-71316-1) 
IN-SITU GASIFICATION/MATERIALS TESTING 
Materials testing at the Hoe Creek in situ coal gasification site, 
4:28702 (CONF-781018-) 
IN-SITU GASIFICATION/MATHEMATICAL MODELS 
Thermoelastic solutions for in situ gasification of coal (Ph.D. 
Thesis; 102 references), 4:28748 (METC/CR-78/12) 
IN-SITU GASIFICATION/PLANNING 
LLL in situ coal gasification project. Quarterly progress report, 
July-September 1978 (Hoe Creek No. 3), 4:28753 (UCRL-50026- 


78-3) 
IN-SITU GASIFICATION/PROCESS CONTROL 
Method for increasing the calorific value of gas produced by the 
in situ combustion of coal (Patent; US DOE), 4:28773 
IN-SITU RETORTING/THERMAL ANALYSIS 
a flow analysis of oil shale retorting, 4:29297 (UCRL- 
1717) 
IN-SITU RETORTING/WASTE WATER 
Chemical characterization and analytical considerations for an in 
situ oil shale process water, 4:29315 (LETC/RI-78/7) 
INSOLATION/AVAILABILITY 
Relative effective solar space heating over the United States 
obtained from southward-tilted solar collectors, 4:29583 
(NOAA-TM-ERL-ARL-73) 
INSOLATION/DATA 
Environmental data for sites in the National Solar Data Network, 
4:29585 (SOLAR/0010-79/01) 
INSOLATION/DATA ACQUISITION SYSTEMS 
New Mexico Solar Resource Assessment Project. Technical 
report, 4:29582 (NMEI-9) 
INSOLATION/INFORMATION NEEDS 
New Mexico Solar Resource Assessment Project. Technical 
report, 4:29582 (NMEI-9) 
INSOLATION/MATHEMATICAL MODELS 
Insolation modeling overview, 4:29584 (SAND-78-0963) 
INSOLATION/MEASURING INSTRUMENTS 
Techniques for measuring circumsolar radiation, 4:29581 (LBL- 


8345) 
INSOLATION/MEASURING METHODS 
— for measuring circumsolar radiation, 4:29581 (LBL- 
8345) 
INSOLATION/RESOURCE ASSESSMENT 
Insolation modeling overview, 4:29584 (SAND-78-0963) 
INSOLATION/REVIEWS 
Session II: solar energy (Insolation types; use of flat plate 
a and absorption refrigeration cycle), 4:29655 (CONF- 
119-) 
INSOLATION/SIMULATION 
Insolation modeling overview, 4:29584 (SAND-78-0963) 
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INSTANTONS/SU-3 GROUPS 
Topological charges and higher-dimensional instantons, 4:31734 
INSTANTONS/YANG-MILLS THEORY 
What does the Euclidean pseudoparticle do in Minkowski space 
(Topology), 4:31726 (DOE/ER/70004-224) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES/DESIGN 
Hydrologic engineering considerations for Ranney Collector Well 
Intake Systems (Effects of hydrologic parameters on intake 
systems design, placement, and operation), 4:29886 (NUREG/ 


CP-002) 
INTAKE STRUCTURES/ENVIRONMENTAL IMPACTS 
Empirical model of impingement impact. Environmental Sciences 
Division publication No. 1289 (Variables affecting model 
accuracy), 4:30152 (NUREG/CR-0639) 
INTAKE STRUCTURES/OPERATION 
Hydrologic engineering considerations for Ranney Collector Well 
Intake Systems (Effects of hydrologic parameters on intake 
systems design, placement, and operation), 4:29886 (NUREG/ 


CP-002) 
INTAKE STRUCTURES/SCREENS 
Larval exclusion systems for power plant cooling water intakes 
(Lead abstract), 4:29885 (NUREG/CP-002) 
INTAKE STRUCTURES/SITE SELECTION 
Hydrologic engineering considerations for Ranney Collector Well 
Intake Systems (Effects of hydrologic parameters on intake 
systems design, placement, and operation), 4:29886 (NUREG/ 
CP-002) 
INTEGRALS 
Dirichlet integrals and a theory of marginal densities in spaces of 
dimension N 2 2, 4:31977 (LA-7676-MS) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERACTING BOSON MODEL/HAMILTONIANS 
Fermion Hamiltonians with monopole and quadrupole pairing, 
4:31780 (LA-UR-79-241) 
INTERFACES/ELECTRON SPECTRA 
Elementary excitations in the surface region of a semi-infinite 
solid, 4:31811 
INTERFACES/VIBRATIONAL STATES 
Elementary excitations in the surface region of a semi-infinite 
solid, 4:31811 
INTERFEROMETERS/OPTICS 
Laser interferometric measurement of spherical surface contours, 
4:31347 (BDX-613-2050(Rev.)) 
INTERFEROMETERS/SPECIFICATIONS 
Interferometer for the measurement of plasma density (Patent), 
4:31856 
INTERMEDIATE BOSONS 
See also HIGGS BOSONS 
INTERMEDIATE VECTOR BOSONS 
INTERMEDIATE BOSONS/PAIR PRODUCTION 
W* W" and Z°Z° pair production in e* e~, pp, and p-barp 
colliding beams, 4:31681 
INTERMEDIATE BTU GAS/SYNTHESIS 
Thermochemical conversion: biomass gasification, 4:29551 (TID- 
29391) 
INTERMEDIATE VECTOR BOSONS/HADRONIC PARTICLE 
DECAY 


Estimates of W production with polarized protons as a means of 
detecting its hadron jet decays, 4:31717 
INTERMEDIATE VECTOR BOSONS/PARTICLE 
PRODUCTION 
Estimates of W production with polarized protons as a means of 
detecting its hadron jet decays, 4:31717 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
STRATIFIED CHARGE ENGINES 
INTERNAL COMBUSTION ENGINES/AIR POLLUTION 
Device for high-charging reciprocating engines (Patent), 4:30730 
Influence of traffic immissions on grasses, 4:31510 
INTERNAL COMBUSTION ENGINES/AIR POLLUTION 
ABATEMENT 
Method of reducing pollutants in engine exhaust gas before 
emission into the atmosphere (Patent), 4:30756 
INTERNAL COMBUSTION ENGINES/AIR POLLUTION 
CONTROL 
Fuel atomizing unit with oven chamber (Patent), 4:30726 
ber percentage exhaust gas recirculation valve (Patent), 
4:30727 
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INTERNAL COMBUSTION ENGINES/AUTOMOTIVE FUELS 
Fuel additive (Patent), 4:30777 
Fuels for internal combustion engines (Patent), 4:30778 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Catalyst for oxidation of carbon monoxide and hydrocarbons in 
combustion engine exhaust gas (Patent), 4:30763 
Catalyst for conversion of engine exhaust gas (Patent), 4:30760 
Catalytic muffler for internal combustion engines (Patent), 4:30767 
Low copper NO/sub x/ reduction catalyst (Patent), 4:30772 
NO/sub x/ reduction catalyst for internal combustion engine 
emission control (Patent), 4:30771 
Thermal reactor/catalytic converter efficiency determination 
method (Patent), 4:30762 
INTERNAL COMBUSTION ENGINES/DESIGN 
Fuel-injection internal combustion engine (Patent), 4:30738 
Hydrogen engine performance analysis. First annual report, 
4:30776 (SAN-1212-1) 
INTERNAL COMBUSTION ENGINES/EFFICIENCY 
Device for high-charging reciprocating engines (Patent), 4:30730 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Apparatus for purifying exhaust gas (Patent), 4:30764 
Catalyst and process for reducing nitrogen oxides (Patent), 
4:29950 
Catalyst for conversion of engine exhaust gas (Patent), 4: 30760 
Device for injecting water into the cylinders of an internal 
combustion engine, particularly for reducing the degree of 
pollution of the latter (Patent), 4:30770 
Electrochemical cell, method for its manufacture and its use 
(Patent), 4:30768 
Equipment for exhaust gas detoxification in internal combustion 
engines (Patent), 4:30765 
Exhaust gas purifying system having a diaphragm type control 
valve (Patent), 4:30766 
NO/sub x/ reduction catalyst for internal combustion engine 
emission control (Patent), 4:30771 
Probe activated by the partial pressure-of oxygen for 
incorporation in the exhaust system of a combustion engine, 
especially of a motor vehicle (Patent), 4:30769 
Thermal reactor/catalytic converter efficiency determination 
method (Patent), 4:30762 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Exhaust gas recirculation system (Patent), 4:30757 
Exhaust gas recirculation apparatus (Patent), 4:30722 
Valve device for an exhaust gas recirculation system of an internal 
combustion engine (Patent), 4:30759 
Variable percentage exhaust gas recirculation valve (Patent), 
4:30727 
INTERNAL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 
Fuel injection pumping apparatus (Patent), 4:30725 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Fuel atomizing unit with oven chamber (Patent), 4:30726 
INTERNAL COMBUSTION ENGINES/FUEL-AIR RATIO 
Air/fuel ratio for an internal combustion engine controlled by gas 
sensor in intake manifold (Patent), 4:30736 
Apparatus to control the ratio of air to fuel of air-fuel mixture 
applied to an internal combustion engine (Patent), 4:30720 
Apparatus for increasing the blend and charge of the fuel-air 
mixture for an engine (Patent), 4:30724 
Closed loop air fuel ratio control system using exhaust 
composition sensor (Patent), 4:30721 
Closed-loop mixture control system for an internal combustion 
engine with fail-safe circuit arrangement (Patent), 4:30755 
Compensation for inherent fluctuation in output level of exhaust 
sensor in air-fuel ratio control system for internal combustion 
engine (Patent), 4:30758 
Method of and apparatus for controlling air/fuel ratio in internal 
combustion engine (Patent), 4:30737 
INTERNAL COMBUSTION ENGINES/HYDROGEN FUELS 
Hydrogen engine performance analysis. First annual report, 
4:30776 (SAN-1212-1) 
INTERNAL COMBUSTION ENGINES/OPERATION 
Fuel-injection internal combustion engine (Patent), 4:30738 
INTERNAL COMBUSTION ENGINES/PERFORMANCE 
TESTING 
Hydrogen engine performance analysis. First annual report, 
4:30776 (SAN-1212-1) 
INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Device for injecting water into the cylinders of an internal 
combustion engine, particularly for reducing the degree of 
pollution of the latter (Patent), 4:30770 
INTERNAL COMBUSTION ENGINES/SUPERCHARGERS 
Device for high-charging reciprocating engines (Patent), 4:30730 
Turbine, especially for a turbosupercharger (Patent), 4:30732 


ION PROBES/DATA ACQUISITION SYSTEMS 


INTERNAL COMBUSTION ENGINES/TECHNOLOGY 
ASSESSMENT 
Engines and energy: future trends, 4:30524 
INTERNAL COMBUSTION ENGINES/VALVES 
Desmodrome drive device (Patent), 4:30731 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSTITIAL WATER/MIXING 
Modeling the process of mixing stratal and flushing fluid in the 
desalination of petroleum, 4:29201 
INVERSE SCATTERING PROBLEM 
(Problem of determining scattering potential from phase shifts.) 
INVERSE SCATTERING PROBLEM/NUMERICAL 
SOLUTION 
Iterative methods for solving the inverse problem in potential 
scattering theory, 4:31740 
INVERSE SCATTERING PROBLEM/WKB 
APPROXIMATION 
Concerning the reconstruction of the potential from the 
differential scattering cross sections, 4:31630 
IODINE/CHEMICAL REACTIONS 
Kinetics and mechanism of oxidation of cobalt (II) macrocycles by 
iodine, bromine, and hydrogen peroxide, 4:30991 
IODINE 129/RADIOACTIVE WASTE DISPOSAL 
Disposal of Iodine-129, 4:29445 (CONF-781121-13) 
IODINE 131/SCINTISCANNING 
Adrenal imaging with iodomethyl-norcholesterol (I-131) in 
primary aldosteronism, 4:31463 
IODINE 133/FISSION PRODUCT RELEASE 
133Xe gas release during irradiation of uranium metal in the 
presence of air, 4:29391 
IODINE BROMIDES/FRAGMENTATION 
Angular distributions, energy disposal, and branching studied by 
photoelectron- -photoion coincidence spectroscopy: O2.*, NO* 
ICI*, IBr*, and I,* fragmentation, 4:31622 
IODINE CHLORIDES/FRAGMENTATION 
Angular distributions, energy disposal, and branching studied by 
photoelectron-photoion coincidence spectroscopy: O2*, NO*, 
ICI*, IBr*, and I,* fragmentation, 4:31622 
IODINE IONS/FRAGMENTATION 
Angular distributions, energy disposal, and branching studied by 
photoelectron-photoion coincidence spectroscopy: O2*, NO*, 
ICI*, IBr*, and I,* fragmentation, 4:31622 
ION BEAMS/BEAM DYNAMICS 
Charge-exchange method for controlling particle beams, 4:31605 
ION BEAMS/BEAM SHAPING 
Method of projecting a beam of charged particles (Patent), 
31226 


ION BEAMS/CHARGE EXCHANGE 
Charge-exchange method for controlling particle beams, 4:31605 
ION BEAMS/FOCUSING 
Method of projecting a beam of charged particles (Patent), 
4:31226 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-ION COLLISIONS 
ION-MOLECULE COLLISIONS 
ION COLLISIONS/SIMULATION 
Equilibrium atomic structure of a crystal surface subjected to ion 
bombardment, 4:31813 
ION DRIFT/MEASURING METHODS 
Monte Carlo simulation of ion trajectories in the modified PDX 
thermal charge exchange analyzer, 4:31850 (PPPL-1493) 
ION EXCHANGE MATERIALS 
See also INORGANIC ION EXCHANGERS 
ION EXCHANGE MATERIALS/DECONTAMINATION 
Method of purifying ion exchanger resins spent in the operation of 
a nuclear reactor (Patent), 4:31044 
ION EXCHANGE MATERIALS/FABRICATION 
Ion transfer agent, particularly for the use in an electrical energy 
storer, 4:30583 
ION EXCHANGE MATERIALS/SORPTIVE PROPERTIES 
Reaction of uranyl nitrate solutions with carboxylic acid cation 
exchange resins at 30, 40, and 50°C (Amberlite IRC-72; Duolite 
C-464), 4:29385 (ORNL/TM-6611) 
ION MICROPROBE ANALYSIS/FILTERS 
Simple axially-symmetric quadrupole SIMS spectrometer, 4:31345 
ION MICROPROBE ANALYSIS/USES 
Surface analysis techniques and their use in pollution detection 
and measurement, 4:30942 (BNL-25206) 
ION PROBES/DATA ACQUISITION SYSTEMS 
Data acquisition and analysis system for the ion microprobe mass 
analyzer, 4:31333 (Y-2137) 
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ION SCATTERING ANALYSIS/USES 
Surface analysis techniques and their use in pollution detection 
and measurement, 4:30942 (BNL-25206) 
ION SOURCES 
See also DUOPLASMATRONS 
ION SOURCES/DESIGN 
Ion generating source (Patent), 4:31305 
ION SOURCES/PERFORMANCE 

Recent developments in high charge state heavy ion beams at the 
LBL 88-inch Cyclotron, 4:31304 (LBL-7737) 

Recent negative ion source developments, 4:31589 (CONF- 
781113-29) 

ION SOURCES/SECONDARY EMISSION 

Emission properties of the electrodes of surface-plasma sources 

and efficiency of H~ production, 4:31603 
ION SOURCES/YIELDS 

Recent negative ion source developments, 4:31589 (CONF- 
781113-29) 

ION-ATOM COLLISIONS/BIBLIOGRAPHIES 

Bibliography of electron transfer in heavy particle collisions, 1950- 
1975, 4:31861 (ORNL-5502) 

Bibliography of ionization and stripping in heavy particle 
collisions, 1950-1975, 4:31862 (ORNL-5503) 

ION-ION COLLISIONS/BIBLIOGRAPHIES 
Bibliography of electron transfer in heavy particle collisions, 1950- 
1975, 4:31861 (ORNL-5502) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
ION-MOLECULE COLLISIONS/BIBLIOGRAPHIES 

Bibliography of electron transfer in heavy particle collisions, 1950- 
1975, 4:31861 (ORNL-5502) 

Bibliography of ionization and stripping in heavy particle 
collisions, 1950-1975, 4:31862 (ORNL-5503) 

IRIDIUM/ACTIVATION ANALYSIS 

Use of a *°*Cf source in the noble metals industry, 4:30957 
(CONF-760436-P2) 

IRIDIUM COMPLEXES/CHEMICAL REACTIONS 

Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 

IRIDIUM COMPLEXES/STRUCTURAL CHEMICAL 

ANALYSIS 

Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 

IRON 
See also FERRITE 
IRON/ACTIVATION ANALYSIS 

Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:30965 

Harrisburg 1° x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 

Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 

Some applications of ***Cf neutron and fragment sources in 
technology, 4:30952 (CONF-760436-P2) 

IRON/CHEMICAL REACTIONS 

Chemical models for metals in coastal environments (Equilibrium 

models for metals in marine sewage outfalls), 4:31417 
IRON/COST 

Supply of reactants for Redox Bulk Energy Storage Systems, 

4:30579 (DOE/NASA/1002-78/1) 
IRON/EMISSION SPECTROSCOPY 

Analysis of natural waters with an automated inductively-coupled 

plasma spectrometer system, 4:30970 (UCRL-81043) 
IRON/MELTING 

BBC mains frequency induction furnace melting plants and their 

operation under special power supply conditions, 4:30670 
IRON/METALLURGICAL EFFECTS 

Partitioning of iron to Zr2A] during the peritectoid transformation 

Zr + ZrAl — Zr3Al, 4:30810 
IRON/METALLURGY 

Concept of nuclear heat application in iron metallurgy, 4:30790 

(INIS-mf-4055) 
IRON/NEUTRON TRANSPORT 

Linearity assumption in adjustment procedures, 4:31324 (ORNL/ 
RSIC-42) 

IRON/NUCLEAR REACTION ANALYSIS 

Analysis of cement raw mix by californium-252 neutron capture 
gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 

IRON/PLANNING 

Concept of nuclear heat application in iron metallurgy, 4:30790 

(INIS-mf-4055) 
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IRON/PRODUCTION 

Supply of reactants for Redox Bulk Energy Storage Systems, 

4:30579 (DOE/NASA/1002-78/1) 
IRON/RESOURCES 

Supply of reactants for Redox Bulk Energy Storage Systems, 

4:30579 (DOE/NASA/1002-78/1) 
IRON 55/DOSIMETRY 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

IRON 59/DOSIMETRY 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

IRON ALLOYS 
See also TIRON BASE ALLOYS 
IRON ALLOYS/CREEP 

Long-time creep-rupture properties and elevated temperature 

stability of D-979, 4:30835 
IRON ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 

Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 

Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 

IRON ALLOYS/LATTICE PARAMETERS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
IRON ALLOYS/MICROSTRUCTURE 
Microstructural effects in abrasive wear, 4:30852 (CONF-781018-) 
IRON ALLOYS/PHYSICAL RADIATION EFFECTS 
Interstitial-solute complexes in an irradiated Al-Fe alloy 
(Electrons), 4:30880 
IRON ALLOYS/WEAR RESISTANCE 
Microstructural effects in abrasive wear, 4:30852 (CONF-781018-) 
IRON BASE ALLOYS/CORROSION 

Correlation of the high-temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys of the corrosive environments, 4:28695 (CONF-781018-) 

Corrosion chemistry in low oxygen activity atmospheres, 4:28698 
(CONF-781018-) 

Corrosion chemistry in low-oxygen activity atmospheres 
characteristic of gasified or incompletely combusted coal, 
4:28699 (CONF-781018-) 

Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 


Physical properties of alloys in high-temperature gasification 
environments, 4:28686 (CONF-781018-) 
IRON BASE ALLOYS/CORROSION RESISTANCE 
Sulfidation resistant alloy for coal gasification service, 4:28697 
(CONF-781018-) 
Task 3: gas turbine technology of the coal-fired combined cycle 
development program, 4:29899 (CONF-781018-) 
IRON BASE ALLOYS/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Development of ductile long-range ordered alloys for fusion 
reactor systems, 4:31952 (CONF-790125-20) 
Task 3: gas turbine technology of the coal-fired combined cycle 
development program, 4:29899 (CONF-781018-) 
IRON COMPLEXES/CHEMICAL REACTIONS 
Free base porphyrin reduction potentials: a useful structure- 
reactivity parameter, 4:31022 
IRON COMPLEXES/STRUCTURAL CHEMICAL ANALYSIS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
IRON COMPOUNDS/CATALYTIC EFFECTS 
Fischer-Tropsch synthesis, 4:28804 (ORNL/FE-2) 
IRON OXIDES/NUCLEAR REACTION ANALYSIS 
Analysis of cement raw mix by californium-252 neutron capture 
gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 
IRON SULFATES 
Effect of some factors on the efficacy of inhibiting copper-nickel 
alloys by ferriferrous sulfate, 4:30864 
IRON SULFATES/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
IRON SULFIDES/STRUCTURAL CHEMICAL ANALYSIS 
Moessbauer spectra and lattice parameters of some new sulfide 
phases of iron, 4:30994 
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IRRADIATION 
See also LOW DOSE IRRADIATION 
IRRADIATION/GENETIC EFFECTS 
Gamma-ray-induced dominant mutations that cause skeletal 
abnormalities in mice. II. Description of proved mutations, 
4:31491 
IRRIGATION/PHOTOVOLTAIC POWER SUPPLIES 
Economics of solar photovoltaic energy systems for crop 
irrigation in the United States, 4:29593 (COO-4094-29) 
ISABELLE STORAGE RINGS/BEAM DYNAMICS 
Simple computer model for the nonlinear beam-beam interaction 
in ISABELLE, 4:31320 (BNL-25823) 
ISABELLE STORAGE RINGS/DESIGN 
ISABELLE, 4:31319 (BNL-25058) 
ISABELLE STORAGE RINGS/SUPERCONDUCTING 
MAGNETS 
BNL superconducting storage ring magnet update, 4:31318 (BNL- 
24944) 
ISLANDS 
See also ALEUTIAN ISLANDS 
ISLANDS/CONSTRUCTION 
Ocean engineering in the design of sea islands, 4:31274 
ISLANDS/ENGINEERING 
Artificial island engineering, 4:31275 
ISLANDS/WAVE POWER 
Wave power prospects for Mauritius, 4:29866 
ISOBAR MODEL/K MATRIX 
Unstable-particle scattering and an analytic quasi-unitary isobar 
model, 4:31709 
ISOBAR MODEL/RESONANCE SCATTERING 
Unstable-particle scattering and an analytic quasi-unitary isobar 
model, 4:31709 
ISOBAR MODEL/UNITARITY 
Unstable-particle scattering and an analytic quasi-unitary isobar 
model, 4:31709 
ISOBARIC ANALOGS/POLARIZATION 
Theory of analog resonances, 4:31782 
ISOBARS (NUCLEON) 
See N*RESONANCES 
ISOMERIC NUCLEI/HIGH SPIN STATES 
Excitation of high-spin states during negative-pion absorption by 
atomic nuclei, 4:31761 
ISOTOPE PRODUCTION/NEUTRON SOURCES 
University use of a 1.5 mg Cf-252 irradiator, 4:30951 (CONF- 
760436-P2) 
ISRAEL/ENERGY CONSERVATION 
Energy conservation policy and practices in Israel, 4:30434 
ISRAEL/ENERGY POLICY 
Energy conservation policy and practices in Israel, 4:30434 
ISX TOKAMAK/IMPURITIES 
Residual gas analysis in ISX-A, 4:31845 (CONF-781130-4) 
ISX TOKAMAK/PLASMA DIAGNOSTICS 
survey of modes and their effects in ORMAK, ISX-A, and ISX-B, 
4:31909 (CONF-790210-1) 
ISX TOKAMAK/PLASMA MACROINSTABILITIES 
survey of modes and their effects in ORMAK, ISX-A, and ISX-B, 
4:31909 (CONF-790210-1) 
ISX TOKAMAK/REVIEWS 
survey of modes and their effects in ORMAK, ISX-A, and ISX-B, 
4:31909 (CONF-790210-1) 
ITALY/LMFBR TYPE REACTORS 
Sodium components cleaning status in the Italian fast reactor 
program, 4:30070 (IWGFR-23) 


See TOTAL ENERGY SYSTEMS 


J 


JAPAN/GEOTHERMAL ENERGY 
Annual information on development and utilization of geothermal 
energy in Japan, 4:29755 
Utilization of geothermal energy in Japan, 4:29756 
JAPAN/GEOTHERMAL FIELDS 
Steam wells at the Yunotani geothermal field in Aso Caldera and 
its exploration, 4:29794 
JAPAN/GEOTHERMAL POWER PLANTS 
Annual information on development and utilization of geothermal 
energy in Japan, 4:29755 
JAPAN/GEOTHERMAL RESOURCES 
Annual information on development and utilization of geothermal 
energy in Japan, 4:29755 


KAON MINUS-PROTON INTERACTIONS/CROSS 


JAPAN/GEOTHERMAL WELLS 
Steam wells at the Yunotani geothermal field in Aso Caldera and 
its exploration, 4:29794 
JAPAN/INFRARED SURVEYS 
Infrared measurement on Satsuma-Iwojima island, Kogoshima, 
Japan, by helicopter-borne thermocamera, 4:29777 
JAPAN/THERMAL SPRINGS 
Chemical nature of thermal water and underground temperature 
of Atakawa Spa and neighboring area, 4:29785 
JAPAN/THERMAL WATERS 
Chemical nature of thermal water and underground temperature 
of Atakawa Spa and neighboring area, 4:29785 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JEJ 


UNUM 

See SMALL INTESTINE 

JET DRILLS 

See also DRILL BITS 
JETS 


NOZZLES 
JET DRILLS/PERFORMANCE TESTING 
Effect of stress on water jet performance, 4:31120 
JET ENGINE FUELS/ADDITIVES 
Catalytic fuel additive for jet, gasoline, diesel, and bunker fuels 
(Patent), 4:29151 
JET ENGINE FUELS/RADIANT HEAT TRANSFER 
Investigation of the possibility of estimation of the radiating 
capacity of fuels by means of a radiation-calorimetric detector, 
4:29195 
JETS/MIXING 
Calculation of thermal power devices realizing a chordal jet 
mixing method, 4:31252 
JETS/TURBULENT FLOW 
Comparison of several turbulence models for predicting flow 
patterns within confined jets, 4:31196 
JFER REACTOR 
See JOYO REACTOR 
JIGS/SIMULATION 
One class of mathematical models of coal jigging, 4:28983 
JOYO REACTOR/GRABS 
Sodium removal from the grapples of the fuel handling facility of 
JOYO, 4:30163 (IWGFR-23) 
JOYO REACTOR/PUMPS 
Sodium removal from the mechanical pumps of JOYO, 4:30164 
(IWGFR-23) 
JOYO REACTOR/REACTOR COMPONENTS 
Experience on sodium removal from various components, 4:30165 
(IWGFR-23) 
Short review of sodium removal experience in PNC, 4:30065 
(IWGFR-23) 
JOYO REACTOR/REACTOR MAINTENANCE 
Experience on sodium removal from various components, 4:30165 
(IWGFR-23) 
Operational experience of the fuel cleaning facility of Joyo, 
4:30162 (IWGFR-23) 
Sodium removal from the grapples of the fuel handling facility of 
JOYO, 4:30163 (IWGFR-23) 
Sodium removal from the mechanical pumps of JOYO, 4:30164 
(IWGFR-23) 
JOYO REACTOR/SPENT FUEL ELEMENTS 
Operational experience of the fuel cleaning facility of Joyo, 
4:30162 (IWGFR-23) 


K 


K REACTOR/AIR FILTERS 
Confinement of airborne radioactivity. Progress report, January- 
December 1977, 4:30178 (DP-1497) 
K REACTOR/OFF-GAS SYSTEMS 
Confinement of airborne radioactivity. Progress report, January- 
December 1977, 4:30178 (DP-1497) 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS/COMPRESSED AIR STORAGE POWER PLANTS 
Assessment of compressed air energy storage (CAES) for the 
Kansas Utility System, 4:30248 (CONF-780599-P 1) 
KAON MINUS REACTIONS/STRANGENESS-EXCHANGE 
REACTIONS 
Strangeness-exchange and strange nuclei, 4:31750 (BNL-25059) 
KAON MINUS-PROTON INTERACTIONS/CROSS SECTIONS 
Backward elastic K~ p scattering below 1 GeV/c. Annual 
progress report, March 1, 1978-February 28, 1979 (Momentum 
dependence), 4:31670 (COO-4831-1) 





KAON MINUS-PROTON INTERACTIONS/ELASTIC 


KAON corer PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Backward nll K~ p scattering below 1 GeV/c. Annual 
progress report, March 1, 1978-February 28, 1979 (Momentum 
dependence), 4:31670 (COO-4831-1) 
KAON PLUS-NEUTRON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
KN partial-wave analysis and Z* resonances (Cross sections, 
polarization, review), 4:31713 (LBL-7976) 
KAON PLUS-NEUTRON INTERACTIONS/ELASTIC 
SCATTERING 
KN partial-wave analysis and Z* resonances (Cross sections, 
polarization, review), 4:31713 (LBL-7976) 
KAON PLUS-NEUTRON INTERACTIONS/PARTIAL WAVES 
KN partial-wave analysis and Z* resonances (Cross sections, 
polarization, review), 4:31713 (LBL-7976) 
KAON PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
KN partial-wave analysis and Z* resonances (Cross sections, 
polarization, review), 4:31713 (LBL-7976) 
KAON PLUS-PROTON INTERACTIONS/PARTIAL WAVES 
KN partial-wave analysis and Z* resonances (Cross sections, 
polarization, review), 4:31713 (LBL-7976) 
KAON REACTIONS/ELASTIC SCATTERING 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/°® >1, 4:31720 
KAON-DEUTERON INTERACTIONS/SCATTERING 
AMPLITUDES 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/°>1, 4:31720 
KAON-KAON INTERACTIONS/ELASTIC SCATTERING 
Description of the processes 77-—+17, m7—+KK-bar, and KK- 
bar—KK-bar by the matrix N/D method, 4:31711 
KAON-NUCLEON INTERACTIONS/PARTICLE PRODUCTION 
Quark model for the production of heavy meson resonances, 
4:31716 
KAONS NEUTRAL/PARTICLE PRODUCTION 
Cross section for the production of K° mesons emitted at large |.s. 
angles from carbon and xenon nuclei, 4:31676 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KENTUCKY/GEOLOGICAL SURVEYS 
Quarterly progress report, October-December 1978, 4:29219 
(TID-29369) 
Quarterly progress report, July-September 1978, 4:29218 (TID- 
29341) 
KENTUCK Y/GEOPHYSICAL SURVEYS 
Quarterly progress report, October-December 1978, 4:29219 
(TID-29369) 
Quarterly progress report, July-September 1978, 4:29218 (TID- 
29341) 
KENTUCK Y/MAGNETIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 
KENTUCKY/NATURAL GAS DEPOSITS 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, October-December 1978, 4:29217 (ORO-5205-9) 
KENTUCKY/RADIATION MONITORING 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
KENTUCK Y/RADIOMETRIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 
KENYA/HYDROELECTRIC POWER PLANTS 
Kenya's largest hydro scheme beats the clock, 4:29564 
KERNFORSCHUNGSZENTRUM KARLSRUHE/TEST 
FACILITIES 
Experience with cleaning of sodium-wetted components and 
decontamination at Nuclear Research Centre Karlsruhe, 4:30061 
(IWGFR-23) 
KICKSORTERS 
See PULSE ANALYZERS 
KIDNEYS/CUEX 
AQUAMAN: a computer code for caiculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
KIDNEYS/DELAYED RADIATION EFFECTS 
Late effects of unilateral radiation on the mouse kidney (X ray), 
4:31490 
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KIDNEYS/DOSE COMMITMENTS 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

KIDNEYS/DOSE EQUIVALENTS 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

KILNS/FLUE GAS 
System for handling high sulfur materials (Patent), 4:31280 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KNK REACTOR/DECONTAMINATION 

Status of sodium removal and component decontamination 

teechnology in the SNR program, 4:30058 (IWGFR-23) 
KNK REACTOR/REACTOR COMPONENTS 

Operating experience in cleaning sodium-wetted components at 
the KNK nuclear power plant, 4:30161 (IWGFR-23) 

Status of sodium removal and component decontamination 
teechnology in the SNR program, 4:30058 (IWGFR-23) 

KNOCK-ON ELECTRONS 
See ELECTRONS 
KNOCK-OUT REACTIONS 

Approach to equilibrium based on microscopic models of nuclear 
collisions (Yield ratios, differential cross sections), 4:31784 
(LBL-7766) 

KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KOPPERS-TOTZEK PROCESS/COMPARATIVE 

EVALUATIONS 

Development and research in the field of coal technology, 4:28679 
(AED-CONF-78-153-002) 

KOPPERS-TOTZEK PROCESS/ECONOMICS 
Economics of the Koppers K-T gasification process for synthetic 
gas and chemical manufacture, 4:28757 
KOPPERS-TOTZEK PROCESS/OPTIMIZATION 
State of coal gasification, 4:28677 (AED-Conf-77-565-005) 
KOREA (SOUTH) 
See REPUBLIC OF KOREA 
KRYPTON/ATOM-ATOM COLLISIONS 

Crossed molecular beam studies on the interaction potentials for 

F(?P) + Ne,Ar,Kr('S), 4:31599 
KRYPTON/RADIOACTIVE WASTE PROCESSING 
Process for the removal of fission-product inert gases in the 
reprocessing of nuclear fuel material (Patent), 4:29404 
KRYPTON/SEPARATION PROCESSES 
Process for treating radioactive waste gases (Patent), 4:29436 
KRYPTON 85/ENVIRONMENTAL TRANSPORT 

Model evaluation for travel distances 30 to 140 km (Verification of 
transport models using **Kr data at Savannah River Plant), 
4:31401 (DP-MS-78-46) 

KRYPTON 85/RADIATION MONITORING 

Model evaluation for travel distances 30 to 140 km (Verification of 
transport models using **Kr data at Savannah River Plant), 
4:31401 (DP-MS-78-46) 

KRYPTON 85/RADIOACTIVE WASTE DISPOSAL 

Krypton-85 disposal program. Semiannual report, August 15, 

1977-March 31, 1978, 4:29457 (SAND-78-1667) 
KRYPTON 85/RADIOACTIVE WASTE STORAGE 

Materials screening tests for the krypton-85 storage development 
program, 4:29402 (TREE-1291) 

KRYPTON IONS/ENERGY-LEVEL TRANSITIONS 

Oscillator strengths for some D-F transitions in the Mg sequence, 
4:31593 


L 


L-77 PUERTO RICO REACTOR 
See PRNC-L-77 REACTOR 
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LABELLING 
Diverse applications of affinity labels, 4:31434 
LABORATORY ANIMALS 
Support facilities, 4:31424 (ANL-78-90) 
LABORATORY EQUIPMENT 
See also SAMPLERS 
Support facilities, 4:31424 (ANL-78-90) 
LAMBDA PARTICLE BEAMS 
Hyperon beams as a source of polarized protons, 4:31298 (CONF- 
7810119-3) 
LAMPF LINAC/RESEARCH PROGRAMS 
Status of LAMPF, 4:31291 (LA-7622-SR) 
LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION/COST 
Landscape reclamation as a result of mining, 4:28872 
LAND RECLAMATION/GOVERNMENT POLICIES 
Westway: the asphalt bungle, 4:31409 
LAND RECLAMATION/REVEGETATION 
Land reclamation program. Revegetation research group progress 
report, 4:28868 (ANL/LRP-TM-6) 
Landscape reclamation as a result of mining, 4:28872 
Reclamation at Anaconda’s Jackpile uranium mine, 4:29363 
LAND USE/GOVERNMENT POLICIES 
Federal land use as it relates to the minerals industry, 4:30376 
LANDSLIDES/FORECASTING 
Slope failure kinematics (Analysis of 13 pit slides), 4:28928 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM/ACTIVATION ANALYSIS 
Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
LANTHANUM OXIDES/CRYSTAL STRUCTURE 
Profile analysis of x-ray powder diffractometer data: structural 
refinement of Lao 75Sro 25CrOs, 4:30892 
LANTHANUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Profile analysis of x-ray powder diffractometer data: structural 
refinement of Lao 75Sro 25CrOs, 4:30892 
LARGE INTESTINE/DOSE COMMITMENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
LARGE INTESTINE/DOSE EQUIVALENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
LARVAE/IMPINGEMENT 
Investigations on the protection of fish larvae at water intakes 
using fine-mesh screening impingement-release concept: 
laboratory study of a single-entrance, double-exit, vertical 
traveling screen concept (Concept for safe handling of fish 
larvae to insure maximum survival), 4:29888 (NUREG/CP-002) 
Larval exclusion systems for power plant cooling water intakes 
(Lead abstract), 4:29885 (NUREG/CP-002) 
LARVAE/SCREENING 
Investigations on the protection of fish larvae at water intakes 
using fine-mesh screening impingement-release concept: 
laboratory study of a single-entrance, double-exit, vertical 
traveling screen concept (Concept for safe handling of fish 
larvae to insure maximum survival), 4:29888 (NUREG/CP-002) 
Larval exclusion systems for power plant cooling water intakes 
(Lead abstract), 4:29885 (NUREG/CP-002) 
LASER FUSION REACTORS/NEUTRON TRANSPORT 
THEORY 
Time dependent neutronics studies in inertial confinement fusion, 
31949 


LASER FUSION REACTORS/OPTICAL SYSTEMS 
Lens positioner with five degrees of freedom (Patent), 4:31948 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Present status of laser driven fusion-fission energy systems, 
4:31918 (UCRL-81510) 
LASER FUSION REACTORS/THERMONUCLEAR FUELS 
Effect of crater formation on the absorption of focused laser light, 
4:31947 
LASER ISOTOPE SEPARATION 
Deuterium enrichment by selective photo-induced dissociation of 
an organic carbonyl compound (Patent), 4:29497 
Device and method for separating oxygen isotopes (Patent), 
4:29495 
Research on frequency shifting of ultraviolet lasers. Final report, 
June 23, 1977-May 23, 1978, 4:31140 (ALO-3997-T1) 
Resonantly enhanced four-wave mixing (Patent), 4:31170 


LASERS/TRAVELLING WAVES 


LASER ISOTOPE SEPARATION/RESEARCH PROGRAMS 
Recent progress in the study of molecular dissociation and isotope 
separation by high power infrared lasers, 4:29496 
LASER MATERIALS/TESTING 
Investigation of diatomic cesium as a laser medium by absorption 
and fluorescence spectroscopy, 4:31189 
LASER RADIATION/ANGULAR DISTRIBUTION 
Influence of gasdynamic motion of the active medium during a 
pump pulse on the angular divergence of radiation emitted from 
electron-beam-controlled lasers, 4:31148 
LASER RADIATION/MODULATION 
Spatial modulation of Gaussian laser beams, 4:31144 
LASER RADIATION/RESONANCE ABSORPTION 
Effect of crater formation on the absorption of focused laser light, 
4:31947 
LASER TARGETS/COATINGS 
Electroless plating apparatus for discrete microsized particles 
(Patent), 4:29491 
LASER TARGETS/FABRICATION 
Electroless plating apparatus for discrete microsized particles 
(Patent), 4:29491 
Method and apparatus for producing cryogenic inertially driven 
fusion targets (Patent), 4:29493 
Methods of fabricating microsponge deuterated hydrocarbon 
polymer targets which emit neutrons when irradiated by high 
energy beams (Patent), 4:29492 
LASER TARGETS/NEUTRON TRANSPORT THEORY 
Time dependent neutronics studies in inertial confinement fusion, 
4:31949 
LASER WELDING 
Finite element analysis of laser welding induced thermal shock, 
4:31056 (BDX-613-2118) 
LASER-PRODUCED PLASMA/PARAMETRIC INSTABILITIES 
Time-dependent theory of parametric plasma instabilities, 4:31884 
LASER-PRODUCED PLASMA/SHOCK WAVES 
Formation, propagation and structure of laser supported 
detonation waves and their effect on laser-target interactions, 
4:31881 
Ultrafast diagnostics of shock waves in laser beams, 4:31855 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
X-ray spectroscopy in laser-generated plasmas, 4:31852 (UCRL- 
Trans-1 1443) 
LASER-RADIATION HEATING/KINETIC EQUATIONS 
Nonequilibrium heating of an electron gas by laser radiation, 
4:31833 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
LASERS/AMPLIFIERS 
Fully relayed regenerative amplifier (Patent), 4:31177 
Multipass laser amplification with near-field far-field optical 
separation (Patent), 4:31181 
Multiple excitation regenerative amplifier inertial confinement 
system (Patent), 4:31175 
Segmented amplifier configurations for laser amplifier chalins 
(Patent), 4:31179 
LASERS/APERTURES 
Formation of a smooth transverse distribution of intensity in a 
light beam by a phase-rotating plate, 4:31159 
LASERS/FREQUENCY CONVERTERS 
Research on frequency shifting of ultraviolet lasers. Final report, 
June 23, 1977-May 23, 1978, 4:31140 (ALO-3997-T1) 
LASERS/MEETINGS 
Conference on laser and electrooptical systen , 4:31185 
LASERS/PERFORMANCE 
Laser system using regenerative amplifier (Patent), 4:31176 
LASERS/PUMPING 
Repetitively pumped electron beam device (Patent), 4:31182 
LASERS/RESEARCH PROGRAMS 
Laser development for laser fusion applications. Research 
progress report, April 1978-September 1978, 4:31141 (SAND- 
78-2306) 
LASERS/SPECTRAL SHIFT 
Nonlinear shift and splitting of the frequencies of oppositely 
traveling waves in a ring laser with a spatially inhomogeneous 
medium, 4:31171 
LASERS/TRAVELLING WAVES 
Frequency difference between elliptically polarized oppositely 
traveling waves in a ring laser in a magnetic field, 4:31172 





LASERS/USES 


Nonlinear shift and splitting of the frequencies of oppositely 
traveling waves in a ring laser with a spatially inhomogeneous 
medium, 4:31171 

LASERS/USES 

Consolidated Fuel Reprocessing Program. Conceptual study for a 
laser disassembly development unit (Fast reactors), 4:31105 
(ORNL/TM-6662) 

LASL 

(Los Alamos Scientific Laboratory.) 
LASL/NUCLEAR MATERIALS MANAGEMENT 

Inventory and verification of stored nuclear materials, 4:29487 
LATENT HEAT STORAGE 

Salt storage for solar energy (Sodium sulfate), 4:29740 

Studies of nucleation and growth of hydrate crystals with 
application to thermal storage systems. Final report, 4:30283 
(NSF/RANN/AER-75-19601) 

LAWRENCE LIVERMORE LABORATORY/COMPUTERS 

Octopus system user’s guide, 4:31986 (UCID-3011) 

LEAD/BIOLOGICAL EFFECTS 
Therapy of poisoning by radioactive and nonradioactive metals, 
4:31501 (ANL-78-90) 
LEAD/CATALYTIC EFFECTS 
Oxyreactivity of doped sucrose carbon, 4:31018 
LEAD/CHEMICAL REACTIONS 

Chemical models for metals in coastal environments (Equilibrium 

models for metals in marine sewage outfalls), 4:31417 
LEAD/EQUATIONS OF STATE 

Equation of state and transport measurements on expanded liquid 

metals up to 8000°K and 0.4 GPa, 4:30850 
LEAD/HEAVY ION REACTIONS 

Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 

LEAD/MONITORING 

Monitoring sludge disposal: Mid-Atlantic shelf (Monitoring of 
waters in disposal area for human artifacts, surficial floc, and 
cadmium and lead content), 4:31416 

LEAD/PION MINUS REACTIONS 

Absorption of negative pions by Bi, Pb, and T1 nuclei (np and pp 

clusters on nuclear surface), 4:31771 
LEAD/TOXICITY 

Cellular and molecular toxicology of lead. II. Effect of lead on 
delta-aminolevulinic acid synthetase of cultured cells, 4:31506 

Circadian cybernetics and chronotypic organismic sensitivity to 
environmental factors, 4:31512 (ANL-78-90) 

LEAD/TRANSPORT 

Equation of state and transport measurements on expanded liquid 

metals up to 8000°K and 0.4 GPa, 4:30850 
LEAD 204/ISOTOPE RATIO 

—_ isotope studies of galena from some occurrences in India, 

4:31529 
LEAD 206/ISOTOPE RATIO 
—_ isotope studies of galena from some occurrences in India, 
4:31529 
LEAD 206 TARGET/NEUTRON REACTIONS 
Low-energy neutron resonances in 7°*Pb, 4:31769 
LEAD 207/ENERGY LEVELS 
Low-energy neutron resonances in 7°Pb, 4:31769 
LEAD 207/ISOTOPE RATIO 
— isotope studies of galena from some occurrences in India, 
4:31529 
LEAD 207/NEUTRON SEPARATION ENERGY 
Low-energy neutron resonances in °*Pb, 4:31769 
LEAD 207 TARGET/DEUTERON REACTIONS 

Evidence for negative parity for the 7064-keV level in *°* Pb, 

4:31770 
LEAD 208/E1-TRANSITIONS 
Evidence for negative parity for the 7064-keV level in ?°*Pb, 
4:31770 
LEAD 208/ENERGY LEVELS 
Evidence for negative parity for the 7064-keV level in 7°* Pb, 
70 


LEAD 208/ISOTOPE RATIO 
—_ — studies of galena from some occurrences in India, 
4:3152 
LEAD 208/M1-TRANSITIONS 
Evidence for negative parity for the 7064-keV level in 7°* Pb, 
4:31770 
LEAD 210/ALPHA DECAY 
Choice of the density-dependent effective interaction, and a decay 
of heavy spherical nuclei, 4:31768 
LEAD 210/BIOLOGICAL HALF-LIFE 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
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LEAD 210/SOLUBILITY 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
LEAD 212/ENVIRONMENTAL EXPOSURE PATHWAY 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


LEAD ALLOYS 
See also LEAD BASE ALLOYS 
LEAD ALLOYS/SOLIDIFICATION 
Directional solidification of filamentary shapes of Pb-Cd and Pb- 
Sn eutectic alloys, 4:30838 (IS-M-179) 
LEAD BASE ALLOYS/CHEMICAL PREPARATION 
Lead-lithium alloy for use in collector batteries (German patent; 
0.02 to 0.03 wt % Li, 0.03 to 0.5 wt% Sn, Pb rest), 4:30342 
LEAD COMPOUNDS/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
LEAD OXIDES/DEPOSITION 
Lead dioxide reference electrode, 4:31028 
LEAD SILICATES/CRYSTAL STRUCTURE 
Structure of lead silicate glasses determined by vibrational 
spectroscopy, 4:30891 
LEAD SILICATES/RAMAN SPECTRA 
Structure of lead silicate glasses determined by vibrational 
spectroscopy, 4:30891 
LEAD-ACID BATTERIES/ANODES 
Negative electrode for lead-acid storage battery (Patent; 
fabrication), 4:30311 
LEAD-ACID BATTERIES/BATTERY CHARGING 
Office of Electrochemical Project Management, 4:30287 (ANL- 
78-70) 
LEAD-ACID BATTERIES/CATHODES 
Battery and grid for positive electrode for lead storage batteries 
(Patent), 4:30314 
Method of making electric storage batteries (German patent; 
activation by electrolyte additive), 4:30339 
LEAD-ACID BATTERIES/CLOSURES 
Vented cap for storage battery (Patent), 4:30316 
LEAD-ACID BATTERIES/DESIGN 
Lead-acid storage battery (Patent), 4:30290 
Lead-acid cells and batteries (Patent), 4:30292 
Portable rechargeable lead-acid battery one 4:30291 
LEAD-ACID BATTERIES/ELECTRIC CONTACTS 
Pole pins and their sealing (Patent), 4:30313 
LEAD-ACID BATTERIES/ELECTRODES 
Electric storage batteries (Patent; design and fabrication), 4:30306 
Electrode for electrochemical cells, method of manufacture and 
equipment to carry out the method (German Patent), 4:30327 
Lead dioxide reference electrode, 4:31028 
Method to fabricate a laminated electrode light lead accumulators 
(German patent), 4:30336 
LEAD-ACID BATTERIES/ELECTROLYTES 
Electrical multicell battery (German Patent), 4:30321 
LEAD-ACID BATTERIES/GRIDS 
Application of DSA-type electrodes to a positive grid in lead-acid 
batteries, 4:30310 
Lead-lithium alloy for use in collector batteries (German patent; 
0.02 to 0.03 wt % Li, 0.03 to 0.5 wt% Sn, Pb rest), 4:30342 
Secondary batteries (Patent), 4:30305 
LEAD-ACID BATTERIES/VENTS 
Gas removal means for storage batteries (Patent), 4:30315 
LEASES/ENVIRONMENTAL IMPACT STATEMENTS 
Draft environmental impact statement. Proposed 1979 Outer 
Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico, 4:29171 
Draft environmental impact statement. Proposed 1979 Outer 
Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico, 4:29172 
LEAST SQUARE FIT/COMPUTER CALCULATIONS 
Constrained least squares curve fitting to discrete data using B- 
splines: a user's guide, 4:31978 (SAND-78-1291) 
LEGUMINOSAE 
See also GLYCINE HISPIDA 
LEGUMINOSAE/PLANT GROWTH 
Neutron radiography: a technique for studying young roots 
growing in soil (Effects of irradiation, depth of planting, and 
seed orientation on growth of root shoots), 4:31477 (IS-M-163) 
LENSES/POSITIONING 
Lens positioner with five degrees of freedom (Patent), 4:31948 
LEPTON-LEPTON INTERACTIONS 
See also ELECTRON-POSITRON INTERACTIONS 
NEUTRINO-ELECTRON INTERACTIONS 
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LEPTON-LEPTON INTERACTIONS/NEUTRAL-CURRENT 
INTERACTIONS 
Neutral-current results without gauge theories, 4:31693 
LEPTON-LEPTON INTERACTIONS/S MATRIX 
Neutral-current results without gauge theories, 4:31693 
LEPTON-LEPTON INTERACTIONS/WEINBERG-SALAM 
GAUGE MODEL 
Neutral-current results without gauge theories, 4:31693 
LEPTON-NUCLEON INTERACTIONS 
See also NEUTRINO-NUCLEON INTERACTIONS 
LEPTON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Hadrons and quarks in high energy collisions, 4:31652 
LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 
MUONS 
LEPTONS/PAIR PRODUCTION 
Review of the theory and phenomenology of lepton pair 
production (Review Drell-Yan mechanism, parton distribution, 
gluon radiation, quantum chromodynamics, transverse 
momentum), 4:31696 (DOE-ER-70004-203) 
LEUKEMIA/CHROMOSOMAL ABERRATIONS 
Possible role for nonrandom chromosomal changes in human 
hematologic malignancies, 4:31450 
LEUKEMIA VIRUS 
See ONCOGENIC VIRUSES 
LEVEL INDICATORS/DESIGN 
Level indicator and controller for cryogenic liquids, 4:31099 (LA- 
tr-79-1) 
LEVEL INDICATORS/NEUTRON SOURCES 
Applications of californium-252 neutron scattering gauges in 
petrochemical industry, 4:29512 (CONF-760436-P2) 
LEWIS ACIDS/CATALYTIC EFFECTS 
Chemistry of coal model compounds: cleavage of aliphatic bridges 
between aromatic nuclei catalyzed by Lewis acids (M.S. thesis), 
4:31006 (LBL-7807) 
LI-DRIFTED GE DETECTORS/DATA PROCESSING 
Modified version of SAMPO for TSO graphics analysis of nuclear 
spectroscopic data, 4:31331 (ORO-4935-26) 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 
Environmental physiology (Gamma radiation, rodents), 4:31486 
(ANL-78-90) 
Neutron and gamma-ray toxicity studies (Mice, beagles, '**Xe 
tracer technique), 4:31485 (ANL-78-90) 
LIFE SPAN/CORRELATIONS 
Constitutional basis of longevity in the cetacea: do the whales and 
the terrestrial mammals obey the same laws, 4:31425 (CONF- 
7809 118-1) 
LIGANDS/BINDING ENERGY 
Histamine release due to bivalent penicilloy] haptens: the relation 
of activation and desensitization of basophils to dynamic aspects 
of ligand binding to cell surface antibody, 4:31456 
LIGASES/METABOLISM 
Cellular and molecular toxicology of lead. II. Effect of lead on 
delta-aminolevulinic acid synthetase of cultured cells, 4:31506 
LIGHT NUCLEI/ANTIPROTON REACTIONS 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/° > 1, 4:31720 
LIGHT NUCLEI/ENERGY LOSSES 
Effect of the spatial structure of nuclei on ionization energy loss in 
the ultrarelativistic region, 4:31801 
LIGHT NUCLEI/KAON REACTIONS 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/® > 1, 4:31720 
LIGHT NUCLEI/PION REACTIONS 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/°® > 1, 4:31720 
LIGHT NUCLEI/PROTON REACTIONS 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/°>1, 4:31720 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/CONTROL SYSTEMS 
Control of device for street lighting, 4:30705 
LIGHTING SYSTEMS/DESIGN 
Engineering method of designing lighting installations by a set 
luminance distribution, 4:30703 
LIGHTING SYSTEMS/EMERGENCY PLAN 
Standby Conservation Plan No. 3: Emergency advertising lighting 
restrictions. Economic analysis, 4:30425 (DOE/ERA-0050) 
LIGHTING SYSTEMS/STANDARDS 
Requirements for the chromaticity and radiation spectrum of light 
sources used in industrial and civil buildings, 4:30704 
LIGNIN/BIODEGRADATION 
Influence of culture parameters on lignin metabolism by 
phanerochaete chrysosporium, 4:31466 


LIQUEFIED PETROLEUM GASES/PRODUCTION 


LIGNITE/ACTIVATION ANALYSIS 
Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 
LIGNITE/CHEMICAL ANALYSIS 
Correlations between the coal characteristics, 4:28837 
LIGNITE/CHEMICAL COMPOSITION 
Identification of novel (17 AH)-hopanes in shales, coals, lignites, 
sediments, and petroleum, 4:29202 
Solvent refined lignite process development. Quarterly technical 
progress report No. 1, July-September 1977, 4:28796 (FE-4189- 
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LIGNITE/COMBUSTION 
Results of investigation of a swirler low-temperature furnace after 
coarser grinding of Tavrichanka lignite, 4:28996 
LIGNITE/DRYING 
Relationship between specific evaporation and specific heat 
demand in the drying process, 4:28967 
LIGNITE/HYDROGENATION 
Characterization of liquids and gases obtained by hydrogenating 
lumps of Texas lignite (Book chapter), 4:28847 
Production of SNG by free-fall dilute-phase hydrogasification of 
coal, 4:28765 
LIGNITE/MOISTURE 
Investigations to improve the determination of lignite’s water 
content, 4:28836 
LIGNITE/SUPERCRITICAL GAS EXTRACTION 
Supercritical solvents and the dissolution of coal and lignite (Book 
chapter), 4:28820 
LIME-LIMESTONE WET SCRUBBING PROCESSES/ 
PERFORMANCE TESTING 
Cocurrent scrubber evaluation TVA’s Colbert Lime-Limestone 
Wet-Scrubbing Pilot Plant. Final report, 4:28861 (EPRI-FP- 
941) 
LIMESTONE/CHEMICAL REACTION KINETICS 
Support studies in fluidized-bed combustion. Quarterly report, 
April-June 1978, 4:28988 (ANL/CEN/FE-78-4) 
LIMESTONE/SORPTIVE PROPERTIES 
Absorption of sulfur dioxide into limestone slurry in a stirred tank 
reactor, 4:29168 
LIMITERS/COATINGS 
Material surface modification for first wall protection, 4:31962 
(SAND-78-1499C) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
LINEAR ACCELERATORS/BEAM OPTICS 
Image displacement effect in linear induction accelerators, 4:31301 
(UCID-17976) 
LINEAR ACCELERATORS/CONTROL SYSTEMS 
Accelerator control using RSX-11M and CAMAC, 4:31290 
(CONF-781159-5) 
LINERS/THERMAL EFFICIENCY 
Thermal performance of lining of large converter, 4:30678 
LIPIDS/CARRIERS 
Liposomes as biological carriers, 4:31427 (ANL-78-90) 
LIPS 
See ORAL CAVITY 
LIQUEFIED NATURAL GAS/BIBLIOGRAPHIES 
Liquefied natural gas, 4:29251 
LIQUEFIED NATURAL GAS/PRODUCTION 
Cascade liquefaction processes, 4:29252 
Liquefaction and merchandising of offshore natural gas, 4:29238 
Technology of a LNG chain, 4:29254 
LIQUEFIED NATURAL GAS/TECHNOLOGY ASSESSMENT 
Techniques of a LNG chain, 4:29267 (AED-CONF-78-155-038) 
LIQUEFIED NATURAL GAS/TERMINAL FACILITIES 
Technology of a LNG chain, 4:29254 
LIQUEFIED NATURAL GAS/TRADE 
World trade in liquefied methane. Status and future prospects, 
4:29258 
LIQUEFIED NATURAL GAS/TRANSPORT 
Liquefaction and merchandising of offshore natural gas, 4:29238 
Technology of a LNG chain, 4:29254 
World trade in liquefied methane. Status and future prospects, 
4:29258 
LIQUEFIED NATURAL GAS/UNDERGROUND STORAGE 
LNG in rock: a new storage option, 4:29282 (STU-75-4514) 
LIQUEFIED PETROLEUM GASES/MARITIME TRANSPORT 
Fatigue strength and fracture toughness of steel for low 
temperature use in LPG carrier, 4:29270 
LIQUEFIED PETROLEUM GASES/PRODUCTION 
Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 





LIQUEFIED PETROLEUM GASES/STORAGE 


LIQUEFIED PETROLEUM GASES/STORAGE FACILITIES 

Introduction of actual start-up operation and investigation of test 
results for LPG refrigerated storage facilities, 4:29283 

LIQUEFIED PETROLEUM GASES/TRANSPORT 

Special study: safe service life for liquid petroleum pipelines, 

4:29153 (NTSB-PSS-78-1) 
LIQUID ASPHALT 

See RESIDUAL FUELS 
LIQUID FUELS/COMBUSTION 

Burner for liquid fuel (Patent), 4:31242 

Thermal and heat exchange in a turbulent boundary layer with 
combustion behind the shock wave sliding along the film 
surface of a liquid fuel, 4:31049 

LIQUID FUELS/DEMAND FACTORS 

Liquid fuels from renewable reources: feasibility study. Volume 

A. Demand studies, 4:30544 (NP-23604(Vol.A)) 
LIQUID FUELS/ECONOMIC ANALYSIS 

Liquid fuels from renewable resources: feasibility study. Volume 
D. Agricultural studies. Volume E. Municipal waste studies, 
4:30547 (NP-23604(Vol.D-E)) 

LIQUID FUELS/FEASIBILITY STUDIES 

Liquid fuels from renewable reources: feasibility study. Volume 
A. Demand studies, 4:30544 (NP-23604(Vol.A)) 

Liquid fuels from renewable resources: feasibility study. Volume 
B. Conversion studies, 4:30545 (NP-23604(Vol.B)) 

Liquid fuels from renewable resources: feasibility study. Volume 
C. Forest studies, 4:30546 (NP-23604(Vol.C)) 

Liquid fuels from renewable resources: feasibility study. Volume 
D. Agricultural studies. Volume E. Municipal waste studies, 
4:30547 (NP-23604(Vol.D-E)) 

LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 

LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 

LIQUID METALS/HARD-SPHERE MODEL 

Structure factor of a one-dimensional shouldered hard-sphere 
fluid, 4:31642 

LIQUID METALS/STRUCTURE FACTORS 
Structure factor of a one-dimensional shouldered hard-sphere 
fluid, 4:31642 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID WASTES 
See also SPENT LIQUORS 
WASTE WATER 
LIQUID WASTES/RECYCLING 

Recovery process for aqueous waste streams in adipic acid 

systems (Patent), 4:30697 
LIQUID WASTES/WASTE PROCESSING 

Recovery process for aqueous waste streams in adipic acid 

systems (Patent), 4:30697 
LIQUIDS 

See also LIQUID METALS 
LIQUIDS/HARD-SPHERE MODEL 

Structure factor of a one-dimensional shouldered hard-sphere 
fluid, 4:31642 

LIQUIDS/STRUCTURE FACTORS 
Structure factor of a one-dimensional shouldered hard-sphere 
fluid, 4:31642 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM/BIOLOGICAL EFFECTS 
Excess trace metal effects on calcium distribution in plants, 


4:31509 
LITHIUM/ELECTRONIC STRUCTURE 
Atomic coreless Hartree-Fock pseudopotential for atoms Li 
through Ne, 4:31816 
LITHIUM/EMISSION SPECTROSCOPY 
Analysis of natural waters with an automated inductively-coupled 
plasma spectro:aeter system, 4:30970 (UCRL-81043) 
LITHIUM/ENCAPSULATION 
Method to encapsulate a corroding material in lithium (Patent), 
4:30294 
LITHIUM/EQUATIONS OF STATE 
Tabular equation of state of lithium for laser-fusion reactor studies, 
4:31946 (UCRL-82182) 
LITHIUM/REPROCESSING 
Fusion reactor research, 4:31938 (ANL-78-70) 
LITHIUM/TOXICITY 
Circadian cybernetics and chronotypic organismic sensitivity to 
environmental factors, 4:31512 (ANL-78-90) 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
LITHIUM 6 TARGET/PHOTONUCLEAR REACTIONS 
Photodisintegration of quasi-alpha-particles in the nuclei /sup 6,7/ 
Li by y rays with E/sub y/=35-55 MeV, 4:31753 
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LITHIUM 7 TARGET/PHOTONUCLEAR REACTIONS 
Cross section for the reaction 7Li (y, n) ®Li (3.56 MeV), 4:31754 
Photodisintegration of quasi-alpha-particles in the nuclei /sup 6,7/ 
Li by y rays with E/sub y/=35-55 MeV, 4:31753 
LITHIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Basic energy science, 4:30983 (ANL-78-70) 
LITHIUM CHLORIDES/IONIC CONDUCTIVITY 
Recent results on lithium ion conductors, 4:30903 
LITHIUM DEUTERIDES/HYPERFINE STRUCTURE 
EPR studies of paramagnetic rhodium centers in LiH and LiD, 
98 


LITHIUM HYDRIDES/HYPERFINE STRUCTURE 
EPR studies of paramagnetic rhodium centers in LiH and LiD, 
4:30898 
LITHIUM NITRIDES/IONIC CONDUCTIVITY 
Recent results on lithium ion conductors, 4:30903 
LITHIUM OXIDES/IONIC CONDUCTIVITY 
Li* -Na* beta alumina: a novel Li* solid electrolyte, 4:30331 
Recent results on lithium ion conductors, 4:30903 
LITHIUM PHOSPHATES/IONIC CONDUCTIVITY 
Recent results on lithium ion conductors, 4:30903 
LITHIUM SILICATES/IONIC CONDUCTIVITY 
Recent results on lithium ion conductors, 4:30903 
LITHIUM SULFIDES/IONIC CONDUCTIVITY 
Recent results on lithium ion conductors, 4:30903 
LITHIUM-SULFUR BATTERIES/ANODES 
Lithium electrode for electrical energy storage device (Patent), 
4:30319 
LITHIUM-SULFUR BATTERIES/CATHODES 
Multi-component cathode for a cell with fused LiCl-KCl 
electrolytes (Patent), 4:30346 
Transition metal sulfides as cathodes for secondary lithium 
batteries. II. Titanium sulfides, 4:30338 
LITHIUM-SULFUR BATTERIES/ELECTRODES 
Electrode for an equipment to store electrical energy (German 
patent; alkali metal alloy/chalogenide), 4:30326 
LITHIUM-SULFUR BATTERIES/ELECTROLYTES 
Development of Li-Al/FeS cells with LiCl-rich electrolyte (100 
Ah), 4:30304 (CONF-7810135-2) 
LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Chemical Engineering Division research highlights, 1977, 4:30285 
(ANL-78-70) 
Lithium/metal sulfide batteries, 4:30286 (ANL-78-70) 
LIVER/ACTIVATION ANALYSIS 
Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:30965 
LIVER/CUEX 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
LIVER/DELAYED RADIATION EFFECTS 
Inhalation carcinogenesis of high-fired ***CmO, in rats, 4:31494 
LIVER/DOSE COMMITMENTS 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

LIVER/DOSE EQUIVALENTS 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

LIVER/MESSENGER-RNA 

Quantitation of mRNAs for a:-acid glycoprotein and for serum 
albumin ib livers of normal, stressed, fasted, and refed rats (151 
or '*'] radioimmunoassay for protein products of specific 
mRNA activity), 4:31462 (UR-3490-1495) 

LIVER/RADIONUCLIDE KINETICS 
—— and distribution of **% *4*Cm in C57BL/Do mice, 
4:31502 
LMFBR TYPE REACTORS 
See also BN-350 REACTOR 
CLINCH RIVER BREEDER REACTOR 
DFR REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
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JOYO REACTOR 
MONJU REACTOR 
PFR REACTOR 
SNR-1] REACTOR 
LMFBR TYPE REACTORS/CASKS 
Energy for the long run: fission or fusion, 4:29490 
LMFBR TYPE REACTORS/COMMERCIALIZATION 

Reprocessing of nuclear fuel and plutonium breeder 
commercialization: implications of deferral, 4:29400 (RAND-P- 
6226) 

LMFBR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 

Removal of radioactive products from liquid metal coolants of 
LMFBRs under normal operation, 4:30046 (CEGB/RD/B/N- 
4334) 

LMFBR TYPE REACTORS/COOLANTS 

Methods for the analysis of sodium and cover gas, 4:30084 (RDT- 
F-3-40T) 

LMFBR TYPE REACTORS/COVER GAS 

Methods for the analysis of sodium and cover gas, 4:30084 (RDT- 
F-3-40T) 

LMFBR TYPE REACTORS/EXCURSIONS 

Fuel pin modeling of the fresh oxide/sodium prompt burst 
energetics experiments, 4:30230 (SAND-78-2085C) 

LMFBR TYPE REACTORS/FAILED ELEMENT DETECTION 

System for detecting the failure of a nuclear fuel rod in a nuclear 
reactor (Patent; LMFBR), 4:30089 

LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 

Sodium technology. Progress report, April-June 1978, 4:30056 
(HEDL-TME-78-91) 

LMFBR TYPE REACTORS/FISSION PRODUCT RELEASE 

On-line ultrasonic gas entrainment monitor (Patent; LMFBR 
fission gas bubble release), 4:31352 

LMFBR TYPE REACTORS/FLOWMETERS 

Electromagnetic flowmeters for fast reactors, 4:30093 

LMFBR TYPE REACTORS/FUEL ASSEMBLIES 

Data management system for the Thermal-Hydraulic Out-of- 
Reactor Safety Facility computer-controlled data acquisition 
system configuration for bundle 3C operation, 4:30226 (ORNL/ 
TM-6745) 

Vented assembly core development program, FY-78, 4:30052 
(GEFR-00386) 

LMFBR TYPE REACTORS/FUEL CANS 

Oxygen transport limitations in using getters to control fuel 

cladding chemical interaction, 4:30055 (HEDL-SA-1522) 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Advanced safety analysis. Fifteenth quarterly report, March-May 
1978, 4:30198 (GEFR-14038-15) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

Irradiation performance of helium-bonded uranium-plutonium 
carbide fuel elements, 4:30077 (LA-UR-78-2932) 

Sodium removal of fuel elements by vacuum distillation, 4:30062 
(IWGFR-23) 

LMFBR TYPE REACTORS/FUEL PINS 

Design and performance of sodium-bonded uranium-plutonium 
carbide fuel elements, 4:30078 (LA-UR-78-2933) 

Fuel pin fission gas plenum location study, 4:30053 (GEFR-00390) 

LMFBR TYPE REACTORS/FUEL-CLADDING 

INTERACTIONS 

Oxygen transport limitations in using getters to control fuel 
cladding chemical interaction, 4:30055 (HEDL-SA-1522) 

LMFBR TYPE REACTORS/HAZARDS 
Energy for the long run: fission or fusion, 4:29490 
LMFBR TYPE REACTORS/MEETINGS 
Optimisation of sodium-cooled fast reactors, 4:30092 
LMFBR TYPE REACTORS/MELTDOWN 

Advanced safety analysis. Fifteenth quarterly report, March-May 
1978, 4:30198 (GEFR-14038-15) 

Influence of gas generation on high-temperature melt/concrete 
interactions, 4:30228 (SAND-78-0939C) 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Characteriztion of corrosion product deposits in sodium systems, 
4:30072 (IWGFR-23) 

Development of acidic processes for decontaminating LMFBR 
components, 4:30073 (IWGFR-23) 

Removal of radioactive products from liquid metal coolants of 
LMFBRs under normal operation, 4:30046 (CEGB/RD/B/N- 
4334) 

Sodium technology. Progress report, April-June 1978, 4:30056 
(HEDL-TME-78-91) 

LMFBR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

Disposal of radioactive sodium waste (Direct oxidation; reaction 
with molten NaOH), 4:29414 (ANL-78-87) 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Cleaning of small components of complex geometry by means of 
the soium-alcohol reaction, 4:30069 (IWGFR-23) 


LOADING MACHINES (REACTOR) 


Corrosion and cleaning aspects of sodium side crevices in 
components of LMFBR’s, 4:30060 (IWGFR-23) 

Experience with cleaning of sodium-wetted components and 
decontamination at Nuclear Research Centre Karlsruhe, 4:30061 
(IWGFR-23) 

INTERATOM experience of cleaning sodium-wetted 
components, 4:30063 (IWGFR-23) 

Non-aqueous removal of sodium from reactor components, 
4:30074 (IWGFR-23) 

Parameter survey on the saturation boiling proceess for crevice 
sodium removal, 4:30066 (IWGFR-23) 

Progress in development and application of methods of washing 
and decontamination of objects in contact with sodium (France; 
LMFBR), 4:30068 (IWGFR-23) 

Short review of sodium removal experience in PNC, 4:30065 
(IWGFR-23) 

Sodium components cleaning status in the Italian fast reactor 
program, 4:30070 (IWGFR-23) 

Sodium removal and decontamination, 4:30057 (IWGFR-23) 

Sodium technology. Progress report, April-June 1978, 4:30056 
(HEDL-TME-78-91) 

Summary of sodium removal and decontamination programs in 
the USA, 4:30071 (IWGFR-23) 

TNO experience on sodium cleaning of large plant components by 
vacuum distillation, 4:30059 (IWGFR-23) 

UK fast reactor components: sodium removal decontamination 
and requalification, 4:30067 (IWGFR-23) 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Design guidelines for elbows with geometric nonuniformities, 
4:30088 (WARD-SD-3045-16) 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Measurement and analysis of transient vaporization in oxide fuel 
materials, 4:30231 (SAND-78-2140C) 

LMFBR TYPE REACTORS/REACTOR FUELING 

Development of backup refueling methods, 4:30054 (GEFR- 
00397) 

LMFBR TYPE REACTORS/REACTOR KINETICS 

LMFBR and GCFR support work, 4:30044 (ANL-78-70) 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Corrosion and cleaning aspects of sodium side crevices in 
components of LMFBR’s, 4:30060 (IWGFR-23) 

Effects of temperature changes on 20% cold worked AISI 316 
stainless steel swelling, 4:30087 (WARD-OX-3045-45) 

LMFBR and GCFR support work, 4:30044 (ANL-78-70) 

Measurement and analysis of transient vaporization in oxide fuel 
materials, 4:30231 (SAND-78-2140C) 

Strength properties of concrete at elevated temperatures, 4:30925 
(CONF-790408-3) 

LMFBR TYPE REACTORS/REACTOR SAFETY 

Advanced reactor safety research. Quarterly report, October- 
December 1977, 4:30213 (NUREG/CR-0323(Vol.5)) 

LMFBR and GCEFR support work, 4:30044 (ANL-78-70) 

Results of research into nuclear power plant safety, 4:30200 (INIS- 
mf-4054) 

LMFBR TYPE REACTORS/REACTOR SHUTDOWN 

Advanced safety analysis. Fifteenth quarterly report, March-May 
1978, 4:30198 (GEFR-14038-15) 

LMFBR TYPE REACTORS/REACTOR VESSELS 

Cover gas seal components and reactor components: fuel 
handling. Quarterly technical progress report, October- 
December 1978, 4:30048 (ESG-DOE- 13262) 

Sodium vapor deposition on a simulated model of an LMFBR 
rotating shield plug annulus (2), 4:30090 (JAPFNR-398) 

Sodium vapor deposition on a simulated model of an LMFBR 
rotating shield plug annulus (1), 4:30091 (JAPFNR-405) 

LMFBR TYPE REACTORS/RESEARCH PROGRAMS 

Chemical Engineering Division research highlights, 1977, 4:30285 
(ANL-78-70) 

Status summary report advanced reactor safety research. Buff 
book 2 (USA; LMFBR), 4:30080 (NUREG-0330(Vol.3)(No.1)) 

LMFBR TYPE REACTORS/TRANSIENT OVERPOWER 

ACCIDENTS 

Pin failure modeling of the A series CABRI tests, 4:30229 
(SAND-78-1919C) 

LNG 
See LIQUEFIED NATURAL GAS 
LNG PLANTS/OFFSHORE OPERATIONS 
Liquefaction and merchandising of offshore natural gas, 4:29238 
LOAD MANAGEMENT 

Electrical load management: the British experience (Increased use 

of energy storage), 4:30499 
LOAD MANAGEMENT/INFORMATION SYSTEMS 

Loading conditions in the low-voltage system - determined 

synthetically, 4:29959 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 





LOADING (REACTOR) 


LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/AFTER-HEAT 

Study on the similarity between LOFT decay heat and LPWR 

decay heat, 4:30210 (LTR-20-85) 
LOFT REACTOR/BUDGETS 

LOFT monthly progress report, December 1978, 4:30160 (IDO- 
1570-T3) 

LOFT REACTOR/DATA ACQUISITION SYSTEMS 

LOFT Test Support Facility Data Acquisition System description, 
4:30167 (LTR-10-59) 

LOFT REACTOR/ECCS 

Core-power and decay-time limits for disabled automatic- 

actuation of LOFT ECCS, 4:30211 (LTR-113-51(Rev.A)) 
LOFT REACTOR/FUEL CANS 

LOFT cladding surface thermocouple calibration test results for 

stainless steel clad rod RRF-A-88107, 4:30170 (LTR-141-89) 
LOFT REACTOR/FUEL ELEMENTS 

PBR/LOFT Lead Rod Test Program experiment operating 

specification, 4:30232 (TFBP-TR-302(Rev.1)) 
LOFT REACTOR/LOSS OF COOLANT 

Best estimate experiment predictions for LOFT nuclear 
experiments L2-2, L2-3, and L2-4, 4:30208 (LOFT-TR-101) 

Study on the similarity between LOFT decay heat and LPWR 
decay heat, 4:30210 (LTR-20-85) 

LOFT REACTOR/PERFORMANCE TESTING 

LOFT acceptance test results, 4:30168 (LTR-20-87) 

LOFT REACTOR/REACTOR COMPONENTS 
LOFT acceptance test results, 4:30168 (LTR-20-87) 
LOFT REACTOR/REACTOR COOLING SYSTEMS 

Instability study for LOFT for L2-1, L2-2, and L2-3 pretest 

steady-state operating conditions, 4:30169 (LTR-111-103) 
LOFT REACTOR/REACTOR OPERATION 

LOFT monthly progress report, December 1978, 4:30160 (IDO- 
1570-T3) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1978, 
4:30218 (NUREG/CR-0512) 

Quick look report on LOFT nuclear experiment L2-2, 4:30209 
(LOFT-TR-103) 

LOFT REACTOR/THERMOCOUPLES 
LOFT cladding surface thermocouple calibration test results for 
stainless steel clad rod RRF-A-88107, 4:30170 (LTR-141-89) 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/AUTOMATION 
Automating longwall processes, 4:28906 
LONGWALL MINING/GROUND SUBSIDENCE 
Simulation of surface subsidence due to longwall mining, 4:28923 
LONGWALL MINING/MINING EQUIPMENT 
Advancing longwall and 180° move to next panel, 4:28935 
LONGWALL MINING/PLANNING 

Longwall mining on pitching western coal seams at sunnyside coal 

mines, 4:28936 
LONGWALL MINING/POWERED SUPPORTS 

Longwall mining apparatus (Patent), 4:31257 

Use of shield longwall supports at Kaiser Steel’s York Canyon 
Mine, 4:28934 

LONGWALL MINING/STRATA CONTROL 

Roof control in longwall faces, 4:28908 

Various aspects of longwall roof support, 4:28909 

LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT 

Shut-down conditions, emergency cooling and essential services, 

4:30186 (AED-Conf-77-498-004) 
LOSS OF COOLANT/CRITICAL FLOW 

Review of two-phase steam-water critical flow models with 
emphasis on thermal nonequilibrium (BWR; PWR), 4:30214 
(NUREG/CR-0417) 

LOSS OF COOLANT/FUEL ELEMENT FAILURE 

Fuel rod behaviour in the refill and flooding phase of a LOCA, 
4:30181 (AED-Conf-77-403-003) 

Preliminary Multirod Burst Test Program results and implications 
of interest to reactor safety evaluations, 4:30191 (CONF-781146- 


4) 
LOSS OF COOLANT/HEAT TRANSFER 
Analysis of steam chugging phenomena. Volume 1: a fundamental 
thermalhydraulic model to predict steam chugging phenomena 
(BWR), 4:30193 (EPRI-NP-962(Vol.1)) 
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Analysis of steam chugging phenomena. Volume 2: user's manual 
for the CHUG1 computer program (BWR), 4:30194 (EPRI-NP- 
962(Vol.2)) 

Analysis of steam chugging phenomena. Volume 3: SAMPAC 
hydrodynamic pool response code (BWR), 4:30195 (EPRI-NP- 
962(Vol.3)) 

Scaling pressure and subcooling for countercurrent flow. 
Quarterly progress report, April 1, 1978-June 30, 1978 (PWR), 
4:30217 (NUREG/CR-0464) 

LOSS OF COOLANT/HYDRAULICS 

Analysis of steam chugging phenomena. Volume |: a fundamental 
thermalhydraulic model to predict steam chugging phenomena 
(BWR), 4:30193 (EPRI-NP-962(Vol.1)) 

Analysis of steam chugging phenomena. Volume 2: user’s manual 
for the CHUG1 computer program (BWR), 4:30194 (EPRI-NP- 
962(Vol.2)) 

Analysis of steam chugging phenomena. Volume 3: SAMPAC 
hydrodynamic pool response code (BWR), 4:30195 (EPRI-NP- 
962(Vol.3)) 

Scaling pressure and subcooling for countercurrent flow. 
Quarterly progress report, April 1, 1978-June 30, 1978 (PWR), 
4:30217 (NUREG/CR-0464) 

LOSS OF COOLANT/HYDRODYNAMICS 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1978, 
4:30218 (NUREG/CR-0512) 

LOSS OF COOLANT/MATHEMATICAL MODELS 

Code Assessment and Application Program. Code data 
comparison for Semiscale Mod-3 integral Test S-07-6. Interim 
report, 4:30188 (CAAP-TR-038) 

Developmental verification of the FRAP uncertainty analysis 
option (BWR; PWR), 4:30189 (CDAP-TR-79-050) 

LOSS OF COOLANT/PRESSURE SUPPRESSION 

PSEPLOT: a controller for plotting data from the Mark I Boiling 
Water Reactor Pressure Suppression Experiment (BWR), 
4:30234 (UCRL-52501) 

LOSS OF COOLANT/SIMULATION 

Loss-of-coolant accident test series test LOC 5 experiment 
operating specification (PWR), 4:30233 (TFBP-TR-309) 

PBR/LOFT Lead Rod Test Program experiment operating 
specification (PWR), 4:30232 (TFBP-TR-302(Rev. 1)) 

Quick look report on LOFT nuclear experiment L2-2 (PWR), 
4:30209 (LOFT-TR-103) 

LOSS OF COOLANT/TWO-PHASE FLOW 

Measurement of phase separation in wyes and tees (BWR; PWR), 
4:30219 (NUREG/CR-0557) 

Review of two-phase steam-water critical flow models with 
emphasis on thermal nonequilibrium (BWR; PWR), 4:30214 
(NUREG/CR-0417) 

Steam-water mixing and system hydrodynamics program: Task 4. 
Quarterly progress report, July 1, 1978-September 30, 1978 
(PWR), 4:30221 (NUREG/CR-0565) 

LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/GEOPRESSURED SYSTEMS 

Geopressure resource assessment: Southern Louisiana, 4:29749 

(CONF-771153-P1) 
LOUISIANA/GEOTHERMAL RESOURCES 

Preliminary development scenarios for geopressured-geothermal 
energy resources in Louisiana and Texas, 4:29751 (CONF- 
771153-P2) 

LOUISIANA/SALT CAVERNS 

Salt dome selection for compressed air storage, 4:30245 (CONF- 
780599-P1) 

LOW BTU GAS/ECONOMICS 

Economics of electricity and SNG from in situ coal gasification, 
4:28759 

LOW BTU GAS/PRODUCTION 
Recent developments on the small gasifier, 4:28758 
LOW DOSE IRRADIATION/RISK ASSESSMENT 

Dose-response and standard setting, 4:31481 (ORAU/IEA-78- 
21(0)) 

LOW-LEVEL RADIOACTIVE WASTES/PYROLYSIS 

Studies of transuranic waste storage under conditions expected in 
the Waste Isolation Pilot Project (WIPP), July 1-September 30, 

1978, 4:29449 (LA-7582-PR) 
LOW-LEVEL RADIOACTIVE WASTES/RADIOLYSIS 
Studies of transuranic waste storage under conditions expected in 
the Waste Isolation Pilot Project (WIPP), July 1-September 30, 
1978, 4:29449 (LA-7582-PR) 
LP-GAS 

See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 

See also LUBRICATING OILS 
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LUBRICANTS/EVALUATION 
Principles of the selection of materials and lubricants for friction 
assemblies from energy criteria, 4:31092 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/EMISSION SPECTROSCOPY 
Solution-spectroscopic methods for the simultaneous multi- 
element analysis of lubricating oils, 4:29188 (AED-CONF-77- 
491-033) 
LUBRICATING OILS/PRODUCTION 
Conversion of sulfonic acids into a hydrocarbon oil of superior 
oxidation stability (Patent), 4:29139 
LUBRICATING OILS/RECYCLING 
Process for the refining of used motor oils and products thereof 
(Patent), 4:30644 
LUBRICATING OILS/WASTE PROCESSING 
Process for the refining of used motor oils and products thereof 
(Patent), 4:30644 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNGS/CUEX 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
LUNGS/DELAYED RADIATION EFFECTS 
Inhalation carcinogenesis of high-fired ***CmOzy in rats, 4:31494 
LUNGS/DOSE COMMITMENTS 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of ra*ionuclides (Internal and 
external dose conversion factors aua vioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

LUNGS/DOSE EQUIVALENTS 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

LUNGS/RADIATION DOSES 

Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 

LURGI PROCESS/COMPARATIVE EVALUATIONS 

Development and research in the field of coal technology, 4:28679 
(AED-CONF-78- 153-002) 

LURGI PROCESS/ECONOMICS 
Comparison of economics of in situ coal gasification with surface 
processing, 4:28746 (LA-UR-78-2958) 
LURGI PROCESS/OPTIMIZATION 
State of coal gasification, 4:28677 (AED-Conf-77-565-005) 
LURGI PROCESS/PILOT PLANTS 

"RUHR 100’ - Development on the basis of the Lurgi gasification 
process, 4:28654 

Further development of the LURGI pressure gasification process, 
4:28678 (AED-CONF-77-565-010) 

LURGI PROCESS/PLANNING 

Further development of the LURGI pressure gasification process, 

4:28678 (AED-CONF-77-565-010) 
LUTETIUM/ACTIVATION ANALYSIS 

Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 

LWBR TYPE REACTORS/FUEL CANS 

Corrosion of Zircaloy-4 tubing in 68OF water (LWBR 
development program), 4:30857 (WAPD-TM-1322) 

LWGR TYPE REACTORS 
See also N-REACTOR 
LWGR TYPE REACTORS/DISTRICT HEATING 

Experience of operation of district-heating installations at the 

Beloyarskayh nuclear power plant, 4:30419 
LWGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Deposits on the main structural materials of the boiling-type 

uranium-graphite reactors, 4:30013 
LYMPH NODES/DOSE COMMITMENTS 

Internal radiation dose calculations with the INREM II computer 

code (Human organ dose calculations from inhaled or injested 
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radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
LYMPH NODES/DOSE EQUIVALENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
LYMPHOCYTES/CHROMOSOMAL ABERRATIONS 
New trends and techniques in chromosome aberration analysis, 
4:31479 (BNL-25279) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACHINE TOOLS 
See also GRINDING MACHINES 
MACHINE TOOLS/LUBRICATION 
Principles of the selection of materials and lubricants for friction 
assemblies from energy criteria, 4:31092 
MAGIC NUCLEI/ALPHA DECAY 
Choice of the density-dependent effective interaction, and a decay 
of heavy spherical nuclei, 4:31768 
MAGIC NUMBERS 
See MAGIC NUCLEI 
MAGNESIUM/ACTIVATION ANALYSIS 
Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1° x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
MAGNESIUM/EMISSION SPECTROSCOPY 
Analysis of natural waters with an automated inductively-coupled 
plasma spectrometer system, 4:30970 (UCRL-81043 
MAGNESIUM/FORBIDDEN TRANSITIONS 
Forbidden Raman scattering processes. I. General considerations 
and E1-M1 scattering, 4:31635 
MAGNESIUM/RAMAN EFFECT 
Forbidden Raman scattering processes. I. General considerations 
and E1-M1 scattering, 4:31635 
MAGNESIUM 24 TARGET/PION REACTIONS 
Pion double charge exchange (Review, cross sections, preliminary 
results), 4:31751 (LA-UR-78-2832) 
MAGNESIUM 26 TARGET/PION REACTIONS 
Pion double charge exchange (Review, cross sections, preliminary 
results), 4:31751 (LA-UR-78-2832) 
MAGNESIUM CHLORIDES/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
MAGNESIUM COMPOUNDS/BIOLOGICAL EFFECTS 
Effects of phenol on ATPase activities in crude gill homogenates 
of rainbow trout (Salmo gairdneri Richardson), 4:31513 (PNL- 
2697) 
MAGNESIUM IONS/ELECTRON-ION COLLISIONS 
Stieltjes-moment-theory technique for calculating resonance 
width’s, 4:31620 (UCRL-82140) 
MAGNESIUM OXIDES/DISLOCATIONS 
a <100> dislocation loops in magnesium oxide, 4:30896 
MAGNESIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Displacement functions for diatomic materials, 4:31957 (LA-UR- 
79-103) 
MAGNET COILS/ELECTRICAL INSULATION 
Insulation systems for magnets used in experiments for nuclear 
fusion and high-energy research, 4:31926 
MAGNET COILS/MECHANICAL STRUCTURES 
Demountable externally anchored low-stress magnet system and 
related method (Patent), 4:31927 
MAGNET COILS/POWER SUPPLIES 
Ring magnet power supply for a 500 MeV synchrotron, 4:31303 
(CONF-78 1047-1) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/RESEARCH PROGRAMS 
LASL: controlled thermonuclear research program. Progress 
report, January-December 1977, 4:31916 (LA-7474-PR) 
Superconducting magnetic energy storage (SMES) program. 
January 1-December 31, 1978, 4:30241 (LA-7701-PR) 
MAGNETIC FIELD CONFIGURATIONS 
Magnetic reconnection, 4:31928 
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MAGNETIC MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 
TMR REACTORS 
MAGNETIC MIRROR TYPE REACTORS/GAIN 
Calculation of the fusion power gain for a DD tandem mirror 
reactor, 4:31943 
MAGNETIC MIRROR TYPE REACTORS/KINETIC 
EQUATIONS 
Neoclassical transport in ambipolar confinement systems, 4:31838 
MAGNETIC MIRROR TYPE REACTORS/ORBIT STABILITY 
Stability of the motion of a charged particle in a magnetic 
confinement system, 4:31874 
MAGNETIC MIRROR TYPE REACTORS/PLASMA 
CONFINEMENT 
Neoclassical transport in ambipolar confinement systems, 4:31838 
MAGNETIC MIRROR TYPE REACTORS/REVIEWS 
Impact of current experimental results and engineering conceptual 
designs on the magnetic fusion program, 4:31907 (CONF- 
780801-28) 
MAGNETIC MIRRORS/AMBIPOLAR DIFFUSION 
Neoclassical transport in ambipolar confinement systems, 4:31838 
MAGNETIC MIRRORS/BREEDING BLANKETS 
Mirror plasma apparatus (Patent), 4:31922 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
3-dimensional computer simulation of plasma confinement in a 
resonant rf cavity aided by a magnetic mirror: single particle 
trajectories, 4:31836 
MAGNETIC MIRRORS/PLASMA DRIFT 
Effects of applied dc radial electric fields on particle transport in a 
bumpy torus plasma, 4:31831 
MAGNETIC MIRRORS/PLASMA INSTABILITY 
Equilibrium state of a rotating plasma in a mirror system, 4:31837 
MAGNETIC SURFACES 
See MAGNETIC FIELD CONFIGURATIONS 
MAGNETIC SURVEYS/DATA ACQUISITION SYSTEMS 
Flight Path Recovery System (FPRS) design study, 4:29322 
(GJBX-9(79)) 
MAGNETIC SUSCEPTIBILITY/MEASURING METHODS 
Disk-cylinder method for using NMR to measure magnetic 
susceptibility, 4:31809 (UCID-18010) 
MAGNETOACOUSTIC WAVES/WAVE PROPAGATION 
Propagation of the fast magnetosonic wave in a tokamak plasma, 
4:31891 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMIC WAVES 
See HYDROMAGNETIC WAVES 
MAGNETOSPHERE/MAGNETIC FIELD CONFIGURATIONS 
Signatures of the various regions of the outer magnetosphere in 
the pitch angle distributions of energetic particles, 4:31588 
(UCRL-81152(Rev.1)) 
MAINE/GEOCHEMICAL SURVEYS 
Portland 1°x 2° NTMS area, Maine and New Hampshire: data 
release, 4:29340 (GJBX-28(79)) 
MAINE/SOLAR ENERGY 
Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 
MAIZE/PLANT GROWTH 
Neutron radiography: a technique for studying young roots 
growing in soil (Effects of irradiation, depth of planting, and 
seed orientation on growth of root shoots), 4:31477 (IS-M-163) 
MAMMARY GLANDS/DELAYED RADIATION EFFECTS 
Inhalation carcinogenesis of high-fired 7*CmOz in rats, 4:31494 
AN 


See also A-BOMB SURVIVORS 
PERSONNEL 
MAN/ENVIRONMENTAL EXPOSURE PATHWAY 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
MAN/EXTERNAL IRRADIATION 
Dose-rate conversion factors for external exposure to photon and 
electron radiation from radionuclides occurring in routine 
releases from nuclear fuel cycle facilities (Conversion factors 
are given for dose rates to 21 organs from 240 different 
radionuclides for 3 different modes of exposure), 4:31498 
(NUREG/CR-0494) 
MAN/RADIATION DOSES 
Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 
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MAN/RADIATION PROTECTION 
Dose-response and standard setting, 4:31481 (ORAU/IEA-78- 
21(0)) 
MANGANESE/ACTIVATION ANALYSIS 
Analysis of impurities in steel by activation with a *°*Cf source, 
4:30959 (CONF-760436-P2) 
Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1° x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
Some applications of Cf neutron and fragment sources in 
technology, 4:30952 (CONF-760436-P2) 
MANGANESE/BIOLOGICAL EFFECTS 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
MANGANESE/CHEMICAL REACTIONS 
Chemical models for metals in coastal environments (Equilibrium 
models for metals in marine sewage outfalls), 4:31417 
MANGANESE/EMISSION SPECTROSCOPY 
Analysis of natural waters with an automated inductively-coupled 
plasma spectrometer system, 4:30970 (UCRL-81043) 
MANGANESE/TOXICITY 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
MANGANESE/X-RAY EMISSION ANALYSIS 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex (Analysis of Cr, Mn, Ti, V, and Zn by 
proton-induced x-ray emission (PIXE)), 4:31414 (CONF- 
771072-9) 
MANGANESE 52/ISOMERIC TRANSITIONS 
Isomeric ratios of yields in photonuclear reactions, 4:31759 
MANGANESE 54/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
MANGANESE 55 TARGET/PHOTONUCLEAR REACTIONS 
Isomeric ratios of yields in photonuclear reactions, 4:31759 
MANGANESE ALLOYS/CHEMICAL COMPOSITION 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
MANGANESE ALLOYS/CRACKS 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
MANGANESE ALLOYS/CREEP 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
MANGANESE ALLOYS/TENSILE PROPERTIES 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
MANGANESE ALLOYS/WELDED JOINTS 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
MANGANESE CHLORIDES/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
MANGANESE COMPLEXES/CHEMICAL REACTIONS 
Free base porphyrin reduction potentials: a useful structure- 
reactivity parameter, 4:31022 
MANGANESE COMPLEXES/LATTICE VIBRATIONS 
Lattice-dynamics study of Cs,SiFs with application to the vibronic 
optical spectra of MnF~?¢ in Cs2SiF¢, 4:30931 
MANGANESE COMPLEXES/OPTICAL PROPERTIES 
Lattice-dynamics study of Cs,SiFs with application to the vibronic 
optical spectra of MnF~*¢ in Cs2SiF¢, 4:30931 
MANGANESE COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
MANGANESE COMPOUNDS/DISSOCIATION ENERGY 
Determination of bond energies by mass spectrometry. Some 
transition metal carbonyls, 4:30986 (IS-T-837) 
MANGANESE FLUORIDES/LATTICE VIBRATIONS 
Lattice-dynamics study of Cs2SiFs with application to the vibronic 
optical spectra of MnF~?¢ in Cs2SiF¢, 4:30931 
MANGANESE FLUORIDES/OPTICAL PROPERTIES 
Lattice-dynamics study of Cs,SiFs with application to the vibronic 
optical spectra of MnF~*¢ in Cs2SiF¢, 4:30931 
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MANURES/ANAEROBIC DIGESTION 
Anaerobic fermentation of agricultural residues: potential for 
improvement and implementation. Eight quarter progress 
report, March 16-June 15, 1978, 4:29550 (TID-28736) 
Anaerobic digestion of poultry wastes and algae production from 
digester effluent, 4:29547 
Methane on the move: a discussion of small anaerobic digesters. 
Final report, 4:29626 
MANURES/BIBLIOGRAPHIES 
IEA Biomass Information Service. Current awareness bulletin, 
May-June 1978, 4:29624 (NP-23641) 
MANURES/GASIFICATION 
Thermochemical conversion: biomass gasification, 4:29551 (TID- 
29391) 
MANURES/YIELDS 
Methane on the move: a discussion of small anaerobic digesters. 
Final report, 4:29626 
MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MASS SPECTROSCOPY/FILTERS 
Simple axially-symmetric quadrupole SIMS spectrometer, 4:31345 
MASS SPECTROSCOPY/USES 
Surface analysis techniques and their use in pollution detection 
and measurement, 4:30942 (BNL-25206) 
MASSACHUSETTS/SOLAR ENERGY 
Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 
MASSIVE VECTOR MESON MODEL 
See GLUON MODEL 
MATERIALS 
See also GLAZING MATERIALS 
PHASE CHANGE MATERIALS 
MATERIALS/ENERGY STORAGE 
Material problems in solar and nuclear energy and storage of 
energy, 4:30781 
MATERIALS/MEETINGS 
Light Metals 1977. Volume 1, 4:30782 
Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 
MATERIALS/RESEARCH PROGRAMS 
Materials science, 4:30779 (CEER-5) 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS HANDLING/INDEXES 
Transportation Technical Environmental Information Center 
index, 4:29412 (SAND-75-0248D) 
MATERIALS HANDLING/INFORMATION CENTERS 
Transportation Technical Environmental Information Center 
index, 4:29412 (SAND-75-0248D) 
MATERIALS RECOVERY 
Recovery process for aqueous waste streams in adipic acid 
systems (Patent), 4:30697 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
MATERIALS TESTING/MEETINGS 
Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 
MATERIALS TESTING/SHIELDING 
Shielding calculations for the Fusion Materials Irradiation Test 
Facility, 4:31953 (HEDL-SA-1568-FP) 
MATHEMATICAL MODELS 
See also ATOMIC MODELS 
STATISTICAL MODELS 
Time-invariant descriptor systems, 4:31971 (CCNF-770607-5) 
MATHEMATICS 
See also STATISTICS 
MATHEMATICS/RESEARCH PROGRAMS 
Activities report 1977-78. Applied mathematics department 5640, 
4:31828 (SAND-79-0226) 
MAYAGUEZ PUERTO RICO L-77 REACTOR 
See PRNC-L-77 REACTOR 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
CALORIMETERS 
DENSIMETERS 
DISPLACEMENT GAGES 
DOSEMETERS 
FLOWMETERS 
GAS METERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MOISTURE GAGES 
NUCLEAR REACTION ANALYZERS 
OXYGEN METERS 


MESON RESONANCES 


RADIATION DETECTORS 
RADIATION MONITORS 
SPECTROMETERS 
THERMOCOUPLES 
THICKNESS GAGES 

MEASURING INSTRUMENTS/SPECIFICATIONS 

Development of new technology for the use of stable isotopic 
tracers in the study of human health and disease, 4:31457 (ANL- 
78-90) 

MEASURING METHODS/PULSE RISE TIME 

Laser flow cytophotometric light scatter and fluorescence time-of- 
flight sizing of mammalian cells (Use of pulse width or pulse rise 
time measurements), 4:31446 (LA-UR-78-1994) 

MEASURING METHODS/TIME-OF-FLIGHT METHOD 

Laser flow cytophotometric light scatter and fluorescence time-of- 
flight sizing of mammalian cells (Use of pulse width or pulse rise 
time measurements), 4:31446 (LA-UR-78-1994) 

MECHANICAL HEART/HEAT TRANSFER 
Heat transport system (Patent), 4:29510 
MECHANICAL HEART/RADIOISOTOPE BATTERIES 
Heat transport system (Patent), 4:29510 
MECHANICAL STRUCTURES 
See also SUPPORTS 
MECHANICAL STRUCTURES/MECHANICS 

Identification of dynamic behavior of structural systems, 4:31060 
(UCID-18004) 

MECHANICAL TRANSMISSIONS/DEMONSTRATION 

PROGRAMS 

Gas turbine engines and transmissions for bus demonstration 
programs. Technical status report, August 28, 1978-October 30, 
1978, 4:30744 (COO-4867-1) 

Gas turbine engines and transmissions for bus demonstration 
programs. Technical status report, October 31, 1978-January 31, 
1979, 4: ag (COO-4867-2) 

MELTDOW 
See also CORI UM 
MELTDOWN/AFTER-HEAT REMOVAL 

Advanced reactor safety research. Quarterly report, October- 
December 1977 (LMFBR), 4:30213 (NUREG/CR-0323(Vol.5)) 

Advanced safety analysis. Fifteenth quarterly report, March-May 
1978 (LMFBR), 4:30198 (GEFR-14038-15) 

MELTDOWN/CHEMICAL REACTION KINETICS 

Influence of gas generation on high-temperature melt/concrete 
interactions (BWR; PWR; LMFBR), 4:30228 (SAND-78- 
0939C) 

MELTDOWN/CONTAINMENT 

Advanced safety analysis. Fifteenth quarterly report, March-May 

1978 (LMFBR), 4:30198 (GEFR-14038-15) 
MELTDOWN/CRITICALITY 

Advanced safety analysis. Fifteenth quarterly report, March-May 

1978 (LMFBR), 4:30198 (GEFR-14038-15) 
MELTDOWN/FISSION PRODUCT RELEASE 

TRAP-MELT users manual (BWR; PWR), 4:30223 (NUREG/ 
CR-0632) 

MELTDOWN/MOLTEN METAL-WATER REACTIONS 

Light Water Reactor Safety Research Program. Volume 8. 
Quarterly report, April-June 1978 (Corium-concrete 
interactions; vapor explosions), 4:30216 (NUREG/CR-0422) 

MELTDOWN/RADIOACTIVITY TRANSPORT 

TRAP-MELT users manual (BWR; PWR), 4:30223 (NUREG/ 

CR-0632) 
MEMBRANES 
See also CELL MEMBRANES 
Anion permselective membrane (For redox fuel cells), 4:30578 
(CONS-0108-1) 
MEMORY DEVICES 
Support facilities, 4:31424 (ANL-78-90) 
MERCURY/ACTIVATION ANALYSIS 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:30965 

MERCURY/CHEMICAL REACTIONS 

Chemical models for metals in coastal environments (Equilibrium 

models for metals in marine sewage outfalls), 4:31417 
MERCURY/TOXICITY 

Circadian cybernetics and chronotypic organismic sensitivity to 
environmental factors, 4:31512 (ANL-78-90) 

MERCURY IONS/ELECTRON-ION COLLISIONS 

Determination of excitation cross sections and transition 
probabilities of Hg II, 4:31631 

MERCURY IONS/ENERGY-LEVEL TRANSITIONS 
Determination of excitation cross sections and transition 
probabilities of Hg II, 4:31631 
MESON RESONANCES 
See also BARYONIUM 
D RESONANCES 
OMEGA-784 RESONANCES 





MESON RESONANCES/ENERGY LEVELS 


PHI-1019 RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS 
X-2830 RESONANCES 
MESON RESONANCES/ENERGY LEVELS 
Level order of the N anti N spectrum in potential models (Isospin 
natural parity), 4:31708 (BNL-24970) 
MESON RESONANCES/HADRONIC PARTICLE DECAY 
e* e~ annihilation (Review), 4:31653 (SLAC-PUB-2224) 
MESON RESONANCES/PARTICLE PRODUCTION 
Quark model for the production of heavy meson resonances, 
4:31716 
MESON-MESON INTERACTIONS 
See also KAON-KAON INTERACTIONS 
PION-PION INTERACTIONS 
MESON-MESON INTERACTIONS/RESONANCE 
SCATTERING 
Unstable-particle scattering and an analytic quasi-unitary isobar 
model, 4:31709 
MESONS 
See also MESON RESONANCES 
MESONS/MASS SPECTRA 
Simple semiclassical model for the rotational states of mesons 
containing massive quarks, 4:31710 
MESONS/ROTATIONAL STATES 
Simple semiclassical model for the rotational states of mesons 
containing massive quarks, 4:31710 
MESSENGER-RNA/MEASURING METHODS 
Quantitation of mRNAs for a;-acid glycoprotein and for serum 
albumin ib livers of normal, stressed, fasted, and refed rats (1751 
or '"] radioimmunoassay for protein products of specific 
mRNA activity), 4:31462 (UR-3490-1495) 
MESSENGER-RNA/MOLECULAR STRUCTURE 
Sequences and efficiencies of proposed mRNA terminators, 
4:31436 
METABOLISM/AGE DEPENDENCE 
Energy metabolism and thermoregulation in old age, 4:31453 
(CONF-7901 12-2) 
METABOLISM/BIOLOGICAL RADIATION EFFECTS 
Environmental physiology (Gamma radiation, rodents), 4:31486 
(ANL-78-90 
METABOLISM/DAILY VARIATIONS 
Energy metabolism and thermoregulation in old age, 4:31453 
(CONF-7901 12-2) 
METACERCARIAE 
See LARVAE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
METAL INDUSTRY/ENERGY CONSERVATION 
Energy characteristics and reduction of specific energy 
consumption in foundries, 4:30669 
Fuel economy in aluminum melting by combustion air and melting 
charge preheating, 4:30668 
Materials and energy saving by modern methods of powder 
metallurgy (In German), 4:30656 (AED-CONF-78-147-000) 
Problems and related issues in the aluminum industry, 4:30439 
METAL INDUSTRY/HEAT RECOVERY EQUIPMENT 
Recovery of heat from molten slag from metallurgical processes 
(Patent), 4:30689 
METAL INDUSTRY/POWER DEMAND 
Concept of nuclear heat application in iron metallurgy, 4:30790 
(INIS-mf-4055) 
METAL INDUSTRY/SOLAR PROCESS HEAT 
Application of shallow solar ponds for industrial process heat: case 
histories, 4:29676 (UCRL-81764) 
METAL INDUSTRY/WASTE HEAT 
Recovery of heat from molten slag from metallurgical processes 
(Patent), 4:30689 
METAL-GAS BATTERIES 
See also ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/CATHODES 
Hybrid electrode for metal/air cells (German Patent), 4:30341 
Process for regulating the water economy of chargeable metal-air 
cells and metal-air batteries (German Patent), 4:30299 
Supports and current supply of positive electrode plates of air- 
oxygen elements and fabrication of an air-oxygen electrode 
(German patent), 4:30320 
METAL-GAS BATTERIES/CHEMICAL ACTIVATION 
Galvanic inert cell (Patent), 4:30317 
METAL-GAS BATTERIES/PRESSURE RELEASE 
Battery, 4:30334 
METAL-METAL OXIDE BATTERIES 
See also SILVER-ZINC BATTERIES 
ZINC-MANGANESE BATTERIES 
METAL-METAL OXIDE BATTERIES/ANODES 
Negative cobalt electrode for an alkaline storage battery (Patent; 
0/Ni), 4:30312 
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METAL-METAL OXIDE BATTERIES/DESIGN 
Steel-silver battery (German patent; 77 wh/kg, 41 wh/em®, 277 
dep-discharge cycles), 4:30296 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/ANODES 
Rechargeable galvanic thermal element and method to make an 
electrode for it (Patent), 4:30322 
METAL-NONMETAL BATTERIES/BATTERY PASTE 
Active paste mixture for battery electrodes (Patent), 4:30347 
METAL-NONMETAL BATTERIES/CATHODES 
Galvanic filling element (Patent), 4:30325 
Secondary battery on cell with dual electrode (German Patent), 
4:30329 
METAL-NONMETAL BATTERIES/ELECTRODES 
Electrode for an equipment to store electrical energy (German 
patent; alkali metal alloy/chalogenide), 4:30326 
METAL-NONMETAL BATTERIES/ELECTROLYTES 
Li* -Na* beta alumina: a novel Li* solid electrolyte 
(Demonstration in Li/Li* -Na* B-alumina/Brz cell), 4:30331 
METAL-NONMETAL BATTERIES/HALOGENS 
Electro-chemical cells (Patent), 4:30293 
METALS 
See also ACTINIDES 
LIQUID METALS 
RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
METALS/BIOLOGICAL EFFECTS 
Therapy of poisoning by radioactive and nonradioactive metals, 
4:31501 (ANL-78-90) 
METALS/CHARGED-PARTICLE TRANSPORT 
Muon spin rotation (uSR), 4:31595 (BNL-25216) 
METALS/CORROSION 
Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 
METALS/CREEP 
Effects of temperature, irradiation and cold work on creep 
behavior of metals, 4:30828 
METALS/FIELD EMISSION 
Notes on photon assisted field ionization, 4:30840 
METALS/LATTICE PARAMETERS 
Hydrogen trapping mechanisms by permeation techniques, 
4:30805 


METALS/MECHANICAL PROPERTIES 
Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 
METALS/PHYSICAL PROPERTIES 
Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 
METALS/PHYSICAL RADIATION EFFECTS 
Effects of temperature, irradiation and cold work on creep 
behavior of metals, 4:30828 
METALS/SEDIMENTATION 
Model for trace metals from marine outfalls, 4:31418 
METALS/STRESS CORROSION 
Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 
METALS/TOXICITY 
Division of Biological and Medical Research annual report, 1977, 
4:31511 (ANL-78-90) 
METALS/TRAPPING 
Hydrogen trapping mechanisms by permeation techniques, 
4:30805 
METALS/ULTRASONIC TESTING 
Ultrasonic search wheel probe (Patent), 4:31213 
METHANATION/CATALYSTS 
Characterization and methanation activity of supported nickel 
catalysts, 4:29538 
Procedure for synthesizing methane (Patent), 4:28781 
METHANATION/OPTIMIZATION 
Procedure for synthesizing methane (Patent), 4:28781 
METHANATION/PROCESS CONTROL 
Methanation process start-up (Patent), 4:28754 
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METHANATION/START-UP 
Methanation process start-up (Patent), 4:28754 
METHANE/BIOSYNTHESIS 

Anaerobic fermentation of agricultural residues: potential for 
improvement and implementation. Eight quarter progress 
report, March 16-June 15, 1978, 4:29550 (TID-28736) 

Anaerobic digestion of poultry wastes and algae production from 
digester effluent, 4:29547 

Energy and protein production from pulp mill wastes. Annual 
report, September 15, 1978-December 15, 1978, 4:29545 (COO- 
2983-10) 

Methane on the move: a discussion of small anaerobic digesters. 
Final report, 4:29626 

METHANE/CARBON ISOTOPES 
Formation of oil and gas fields as determined by carbon isotopic 
composition of methane, 4:29033 
METHANE/CHEMICAL PREPARATION 
Procedure for synthesizing methane (Patent), 4:28781 
METHANE/CHEMICAL REACTION YIELD 

Methane generated from graphite-tritium interaction (In hydrogen 
isotopes separation by cryogenic distillation), 4:31038 (LA-7627- 
MS) 

METHANE/CHEMISORPTION 

Search for vibrational activation in the chemisorption of methane, 

4:30990 
METHANE/ELECTRON-MOLECULE COLLISIONS 
Electron impact spectra of methane, ethane, and neopentane, 
4:31624 
METHANE/EXPLOSIONS 
Coal. Part I. Social, economic, and environmental aspects, 4:28873 
METHANE/FLAMES 
Distribution of electric potential in hydrocarbon flames, 4:31052 
Investigation of the mechanism of flame quenching, 4:31053 
METHANE/GAS FLOW 

Dynamics of the methane concentration changes in the air of mine 

ventilation currents, 4:28918 
METHANE/GAS METERS 

Computer use in the operation of a remote-controlled methane 

detecting unit, 4:28904 
METHANE/ISOTOPE RATIO 

Formation of oil and gas fields as determined by carbon isotopic 

composition of methane, 4:29033 
METHANE/MONITORING 

Computer use in the operation of a remote-controlled methane 

detecting unit, 4:28904 
METHANE/RESOURCE POTENTIAL 

Crude oil and natural gas dissolved in deep, hot geothermal waters 
of petroleum basins-a possible significant new energy source, 
4:29750 (CONF-771153-P1) 

METHANE/SHOCK WAVES 

Decompression wave velocities in natural gases in pipe lines, 

4:29269 
METHANE/SOLUBILITY 

Chemical analysis of gas dissolved in geothermal waters in a South 
Louisiana well, 4:29212 (CONF-771153-P2) 

Crude oil and natural gas dissolved in deep, hot geothermal waters 
of petroleum basins-a possible significant new energy source, 
4:29750 (CONF-771153-P1) 

METHANE/SYNTHESIS 

Method to produce gas mixtures containing methane (Patent), 
4:29539 

Release of methane from the graphite, 4:29541 

METHANE/VIBRATIONAL STATES 

Search for vibrational activation in the chemisorption of methane, 

4:30990 
METHANOL/COMBUSTION PRODUCTS 

Comparative studies of exhaust emissions from automobiles 
operating on gasoline and a gasoline-methanol blend, 4:30774 
(BIL-99) 

METHANOL/DEMAND FACTORS 

Liquid fuels from renewable reources: feasibility study. Volume 

A. Demand studies, 4:30544 (NP-23604(Vol.A)) 
METHANOL/EVALUATION 

Comparative studies of exhaust emissions from automobiles 
operating on gasoline and a gasoline-methanol blend, 4:30774 
(BIL-99) 

METHANOL/HYDRAULIC TRANSPORT 

Systems study and assessment of methacoal as a coal 
transportation alternative. Final report (Slurry pipelines), 
4:28963 (UT/CES-RR-11) 

METHANOL/PRODUCTION 

Economics of the Koppers K-T gasification process for synthetic 
gas and chemical manufacture, 4:28757 

Liquid fuels from renewable resources: feasibility study. Volume 
B. Conversion studies, 4:30545 (NP-23604(Vol.B)) 
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METHANOL/SYNTHESIS 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, July-September 
1977, 4:28734 (FE-2276-15) 
METHOXYBENZENE 
See ANISOLE 
METHYL PHENOLS 
See CRESOLS 
METHYL RED/PHOTOCHEMICAL REACTIONS 
Physical and chemical studies of chlorophyll in microemulsions. 
Progress report, 4:31031 (TID-29075) 
METHYL VIOLET/PHOTOCHEMICAL REACTIONS 
Physical and chemical studies of chlorophyll in microemulsions. 
Progress report, 4:31031 (TID-29075) 
METHYLAMINE/PHOTOCHEMICAL REACTIONS 
Nitrogeen isotope separation by multiphoton dissociation of 
methylamine, 4:31025 (UCRL-81744) 
METHYLBENZENE 
See TOLUENE 
MEXICO/ENERGY SOURCES 
Road to energy freedom: can Mexico help (U.S. energy/foreign 
policy and relation to Mexico resource potential), 4:30468 
MEXICO/NATURAL GAS 
Road to energy freedom: can Mexico help (U.S. energy/foreign 
policy and relation to Mexico resource potential), 4:30468 
MEXICO/PETROLEUM 
Road to energy freedom: can Mexico help (U.S. energy/foreign 
policy and relation to Mexico resource potential), 4:30468 
MHD CHANNELS/DESIGN 
Technical support for open-cycle MHD program, 4:30552 (ANL/ 
MHD.-78-8) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
MHD GENERATORS/AIR HEATERS 
Tests of materials for MHD air heater applications, 4:30558 
(CONF-781018-) 
MHD GENERATORS/ELECTRODES 
Magnetohydrodynamic electrode (Patent), 4:30561 
Recent materials development and performance in MHD channels 
and auxiliary equipment, 4:30554 (CONF-781018-) 
MHD GENERATORS/MATERIALS 
High-temperature materials for MHD installations (Book), 4:30562 
Recent materials development and performance in MHD channels 
and auxiliary equipment, 4:30554 (CONF-781018-) 
Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 
MHD GENERATORS/MATERIALS TESTING 
Development and evaluation of materials for MHD power 
generation, 4:30555 (CONF-781018-) 
Development, testing and evaluation of MHD materials, 4:30556 
(CONF-781018-) 
Development, testing and evaluation of MHD materials and 
component designs, 4:30557 (CONF-781018-) 
Tests of materials for MHD air heater applications, 4:30558 
(CONF-781018-) 
Third annual conference on materials for coal conversion and 
utilization, 4:28683 (CONF-781018-) 
MICE/RADIONUCLIDE KINETICS 
Retention and distribution of 7° *4*Cm in C57BL/Do mice, 
4:31502 
MICELLAR SYSTEMS/CHEMICAL REACTIONS 
Some kinetic studies in the reversed micellar system-Aerosol OT 
(diisooctyl sulfosuccinate)/H2O/Heptane solution, 4:31024 
MICELLAR SYSTEMS/SURFACE PROPERTIES 
Research on surfactant polymer oil recovery systems. Project 
status report, first quarter: June 1-August 31, 1978, 4:29058 
(BETC-0008-1) 
MICELLAR SYSTEMS/THERMODYNAMIC PROPERTIES 
Research on surfactant polymer oil recovery systems. Project 
status report, first quarter: June 1-August 31, 1978, 4:29058 
(BETC-0008-1) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROELECTRONIC CIRCUITS/PRODUCTION 
Method of projecting a beam of charged particles (Patent), 
4:31226 
MICROELECTRONIC CIRCUITS/SUBSTRATES 
Characterization of ceramic substrates. Final report, 4:31220 
(BDX-613-2057(Rev.)) 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
Bell Creek Field micellar-polymer pilot demonstration. Second 
annual report, October 1977-September 1978 (Bell Creek Field 
in Powder River and Carter Counties, Montana), 4:29059 
(BETC-1802-27) 
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MICROPROCESSORS/ELECTRONIC CIRCUITS 
Microprocessor circuit monitor. Final report, 4:31221 (BDX-613- 
2072(Rev.)) 
MICROSCOPES 
See also ELECTRON MICROSCOPES 
Semi-automatic Zeiss Analyzer with computer, 4:31348 (MHSMP- 
78-63) 
MICROSPHERES/FABRICATION 
Methods of fabricating microsponge deuterated hydrocarbon 
polymer targets which emit neutrons when irradiated by high 
energy beams, 4:29492 
MICROTRONS/ALIGNMENT 
Method and apparatus for compensation of effects of misalignment 
between deflecting magnetic fields and a linear accelerator in a 
race track microtron (Patent), 4:31307 
MICROTRONS/BEAM DYNAMICS 
Method and apparatus for compensation of effects of misalignment 
between deflecting magnetic fields and a linear accelerator in a 
race track microtron (Patent), 4:31307 
MICROWAVE AMPLIFIERS/DESIGN 
Development program for a 200 kW, CW, 28-GHz gyroklystron. 
Quarterly report No. 10, July-September 1978, 4:31935 (ORNL/ 
Sub-01617/10) 
MICROWAVE EQUIPMENT/DESIGN 
Piezoelectric-tuned microwave cavity for absorption spectrometry 
(Patent), 4:30972 
MICROWAVE POWER TRANSMISSION/ENVIRONMENTAL 
IMPACTS 
Preliminary environmental assessment for the satellite power 
system (SPS), 4:29631 (DOE/ER-0021/2(Vol.2)) 
MICROWAVE POWER TRANSMISSION/HEALTH 
HAZARDS 
Preliminary environmental assessment for the satellite power 
system (SPS), 4:29631 (DOE/ER-0021/2(Vol.2)) 
MICROWAVE RADIATION/GRAVITATION 
Consequences of varying G, 4:31827 
MILITARY FACILITIES/SOLAR PROCESS HEAT 
Application of shallow solar ponds for industrial process heat: case 
histories, 4:29676 (UCRL-81764) 
MILK/RADIOACTIVITY 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
MILKY WAY/STRUCTURAL MODELS 
Origin of cosmic rays (past, present, future), 4:31585 
MILL TAILINGS 
See also ORE PROCESSING 
MILL TAILINGS/BIOLOGICAL HALF-LIFE 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
MILL TAILINGS/SOLUBILITY 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
MINE HAULAGE/ AVAILABILITY 
Closed network queue model of underground coal mining 
production, failure, and repair, 4:28884 (FE-9036-2) 
MINE HAULAGE/HOISTING 
Ropeless winding, 4:31119 
MINE HAULAGE/RELIABILITY 
Closed network queue model of underground coal mining 
production, failure, and repair, 4:28884 (FE-9036-2) 
MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
OIL SAND INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY/LAND USE 
Federal land use as it relates to the minerals industry, 4:30376 
MINERAL OIL 
See LUBRICANTS 
MINERAL RESOURCES/COORDINATED RESEARCH 
PROGRAMS 
Contribution of research to securing the raw materials supply, 
4:30371 (AED-CONF-1977-167-004) 
MINERAL RESOURCES/GOVERNMENT POLICIES 
Contribution of research to securing the raw materials supply, 
4:30371 (AED-CONF-1977-167-004) 
MINERAL WASTES/WASTE PRODUCT UTILIZATION 
Characteristics of expanded shales from the Houilleres du Bassin 
du Nord et du Pas-deCalais, 4:28866 
MINERALS 
See also BAUXITE 
CLAYS 
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GALENA 
MONTMORILLONITE 
ZEOLITES 
MINERALS/CATALYTIC EFFECTS 
Reaction characteristics during in-situ gasification of western 
subbituminous coals, 4:28762 
MINERALS/ELECTROPHORESIS 
Characterization of solid constituents in blackwater effluents from 
coal preparation plants, 4:28960 (FE-9002-1) 
MINERALS/EXPLORATION 
Mineral exploration in unknown geological formations by (n,’y) 
borehole probes, 4:31359 (CONF-760436-P2) 
MINERALS/OWNERSHIP 
Ownership of minerals (Laws in different countries, including 
historical development), 4:28881 
MINERALS/RADIOMETRIC ANALYSIS 
Dual photon absorptiometer utilizing a HpGe detector and 
microprocessor controller (Application to bone mineral content 
determinations), 4:31342 (BNL-24407) 
MINERALS/RECOVERY 
Possibilities for a geothermal energy and mineral industrial 
complex in the Salton Sea area, 4:29812 (CONF-771153-P2) 
MINERALS/RECYCLING 
Contribution of research to securing the raw materials supply, 
4:30371 (AED-CONF-1977-167-004) 
MINERALS/SURFACE PROPERTIES 
Characterization of solid constituents in blackwater effluents from 
coal preparation plants, 4:28960 (FE-9002-1) 
MINES 


See also COAL MINES 
URANIUM MINES 
MINES/DESIGN 
Methodology to evaluate static and dynamic design criteria for 
underground openings, 4:31268 
MINES/ENGINEERING 
Methodology to evaluate static and dynamic design criteria for 
underground openings, 4:31268 
MINES/PLANNING 
Some practical uses of Non-Linear Programming in mine 
planning, 4:31270 
MINES/STABILITY 
Stability analysis for rock structures, 4:31269 
MINES/STRESS ANALYSIS 
Applications of bumines three-dimensional finite element 
computer code to large mine structural problems, 4:28930 
MINES/SUPPORTS 
Introduction of concrete sausage packs at rustenburg platinum 
mines limited, 4:31262 
MINES/VENTILATION SYSTEMS 
Determination of air leaks through cave-ins during the planning of 
mine ventilation, 4:31254 
Solving the problem of designing air distribution in mine 
ventilation systems by the determination method, 4:31253 
MINING EQUIPMENT 
See also CONVEYORS 
CUTTER LOADERS 
MINING EQUIPMENT/AUTOMATION 
Automation of technological processes in open pit mines (Book in 
Russian), 4:28951 
MINING EQUIPMENT/AVAILABILITY 
Closed network queue model of underground coal mining 
production, failure, and repair, 4:28884 (FE-9036-2) 
MINING EQUIPMENT/DIESEL ENGINES 
Development of the Orchard Valley Mine, 4:28942 
Rocky Mountain Coal Mining Institute 74th regular meeting, 
4:28932 
SUFCO: an integrated diesel coal mining operation, 4:28933 
MINING EQUIPMENT/DISPLAY DEVICES 
Develop a draft power sensor for improved dozer performance. 
Final report, 4:28885 (FE-9102(Vol.1)) 
Development of operational aids for improved dragline utilization. 
Final report (Draglines), 4:28888 (MDC-M-0024(Vol.1)) 
MINING EQUIPMENT/EFFICIENCY 
Development of operational aids for improved dragline utilization. 
Volume 2. System manual for the Dragline Display and 
Information Gathering System. Final report (Draglines), 
4:28889 (MDC-M-0024(Vol.2)) 
MINING EQUIPMENT/MANUFACTURING 
German mining machinery industry and its organisation, 4:28907 
MINING EQUIPMENT/MATERIALS 
Alloy design for several critical components in fossil fuel energy 
conversion systems (52 references), 4:28785 (CONF-781018-) 
MINING EQUIPMENT/PERFORMANCE 
‘78 Hannover fair and mining, 4:31118 
Some observations of machine tunneling at the Kielder aqueduct 
(Tunneling boring machines), 4:31121 
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MINING EQUIPMENT/RECORDING SYSTEMS 
Development of operational aids for improved dragline utilization. 
Final report (Draglines), 4:28888 (MDC-M-0024(Vol.1)) 
Development of operational aids for improved dragline utilization. 
Volume 3. System manual for the dragline simulation model. 
Final report, 4:28890 (MDC-M-0024(Vol.3)) 
MINING EQUIPMENT/RELIABILITY 
Closed network queue model of underground coal mining 
production, failure, and repair, 4:28884 (FE-9036-2) 
MINING EQUIPMENT/REMOTE CONTROL 
Ground-probing radar for delineation of rock features, 4:31561 
MINING EQUIPMENT/SIMULATION 
Development of operational aids for improved dragline utilization. 
Final report (Draglines), 4:28888 (MDC-M-0024(Vol.1)) 
Development of operational aids for improved dragline utilization. 
Volume 3. System manual for the dragline simulation model. 
Final report, 4:28890 (MDC-M-0024(Vol.3)) 
MINING EQUIPMENT/SPECIFICATIONS 
New mining ordinance of the mining authority of the Land North 
Rhine-Westphalia concerning shaft hoisting equipment and 
slope conveyors and the technical specifications for shaft 
hoisting equipment and slope conveyors, 4:29011 (AED-CONF- 
78-035-001) 
MINING LAWS 
Mining year book 1978, 4:29017 
MINING LAWS/RECOMMENDATIONS 
Concerning reform of the general mining law (Comments re H.R. 
5831 and H.R. 9292), 4:29018 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSISSIPPI/SALT CAVERNS 
Salt dome selection for compressed air storage, 4:30245 (CONF- 
780599-P 1) 
MISSOURI/ENERGY CONSUMPTION 
Missouri energy profiles (Includes glossary), 4:30451 (NP-23572) 
MISSOURI/ENERGY SUPPLIES 
Missouri energy profiles (Includes glossary), 4:30451 (NP-23572) 
MISSOURI/POWER GENERATION 
Missouri energy profiles (Includes glossary), 4:30451 (NP-23572) 
MISSOURI RIVER BASIN/ENERGY SOURCE DEVELOPMENT 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
MISSOURI RIVER BASIN/WATER QUALITY 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
MOBIL M-GASOLINE PROCESS 
See also GASOLINE 
SYNTHETIC FUELS 
MOBIL M-GASOLINE PROCESS/MATERIAL BALANCE 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, July-September 
1977, 4:28734 (FE-2276-15) 
MODELS (ATOMIC) 
Se2 ATOMIC MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MOUVELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (SHELL) 
See SHELL MODELS 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MOISTURE 
See also WATER 
MOISTURE/MEASURING METHODS 
Investigations to improve the determination of lignite’s water 
content, 4:28836 
Nuclear assay of coal. Volume 4. Moisture determination in coal: 
survey of electromagnetic techniques. Final report 
(Determination by capacitance, microwave attenuation, and 
NMR techniques), 4:28832 (EPRI-FP-989(Vol.4)) 
MOISTURE GAGES/NEUTRON SOURCES 
Use of californium-252 neutron sources in teaching industrial 
applications of radiation sources, 4:29501 (CONF-760436-P2) 
MOISTURE GAGES/PERFORMANCE 
Chemical maximum humidity indicator update report. Topical 
report, 4:31346 (BDX-613-1989(Rev.)) 
MOLDING MATERIALS/FABRICATION 
Preparation and evaluation of diallyl isophthalate molding 
powders containing aramid fibers with other fillers, 4:30918 
(MLM-2576) 
MOLDS (CASTING) 
See CASTING MOLDS 


MOLYBDENUM ALLOYS/CRACKS 


MOLECULAR BIOLOGY 

Biomolecular structure studies, 4:31428 (ANL-78-90) 

Division of Biological and Medical Research annual report, 1977, 
4:31511 (ANL-78-90) 

Molecular anatomy program, 4:31426 (ANL-78-90) 

MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
MOLECULES 
MOLECULAR SIEVES/SORPTIVE PROPERTIES 
CO, elimination from pressurized natural gas by adsorption on 
molecular sieves, 4:29229 
MOLECULAR STRUCTURE 
Biomolecular structure studies, 4:31428 (ANL-78-90) 
MOLECULAR STRUCTURE/COMPUTER CALCULATIONS 

MOLE: a system for quantum chemistry. II. Recent 

developments, 4:31638 
MOLECULAR STRUCTURE/QUANTUM MECHANICS 

MOLE: a system for quantum chemistry. II. Recent 

developments, 4:31638 
MOLECULES/DISSOCIATION ENERGY 

Estimation of the dissociation energy of weakly-bound molecules 

from spectroscopic data, 4:31592 
MOLTEN METAL-WATER REACTIONS 

Light Water Reactor Safety Research Program. Volume 8. 
Quarterly report, April-June 1978 (Corium-concrete 
interactions; vapor explosions), 4:30216 (NUREG/CR-0422) 

MOLTEN SALT COAL GASIFICATION PROCESS/PROCESS 

DEVELOPMENT UNITS 

Molten salt coal gasification process, 4:28772 

MOLTEN SALT REACTORS/PLANNING 

Development status and potential program for development of 
proliferation-resistant molten-salt reactors, 4:30083 (ORNL/ 
TM-6415) 

MOLTEN SALTS/SOLVENT PROPERTIES 

Basic energy science, 4:30983 (ANL-78-70) 

MOLTEN SALTS/SURFACE PROPERTIES 

Combined cycle research program. Quarterly technical progress 
report (No. 6), October 1-December 31, 1977, 4:29911 (MIT- 
2295 18-6) 

MOLYBDENUM/ACTIVATION ANALYSIS 

Analysis of impurities in steel by activation with a *5*Cf source, 
4:30959 (CONF-760436-P2) 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:30965 

MOLYBDENUM/BAND THEORY 

Self-consistent pseudopotential calculation of the bulk properties 

of Mo and W, 4:30842 
MOLYBDENUM/BIOLOGICAL EFFECTS 

Excess trace metal effects on calcium distribution in plants, 

4:31509 
MOLYBDENUM/CRYSTAL STRUCTURE 

Application of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Final report, 1 April 1973-31 March 
1978, 4:30815 (COO-3476-16) 

MOLYBDENUM/FRACTURE PROPERTIES 

Application of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Final report, 1 April 1973-31 March 
1978, 4:30815 (COO-3476-16) 

MOLYBDENUM/METALLURGICAL EFFECTS 
Development of Co-free Ni-base superalloy for HTGR, 4:30042 
MOLYBDENUM /PHOTOIONIZATION 

Resonant Raman scattering of x rays: evidence for K-M scattering 

(Absolute cross sections), 4:31610 (ORO-2408-150) 
MOLYBDENUM/PHOTON COLLISIONS 

Resonant Raman scattering of x rays: evidence for K-M scattering 

(Absolute cross sections), 4:31610 (ORO-2408-150) 
MOLYBDENUM/TOXICITY 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
MOLYBDENUM ALLOYS 
See also HASTELLOYS 
MOLYBDENUM BASE ALLOYS 
MOLYBDENUM ALLOYS/CHEMICAL COMPOSITION 

Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 

MOLYBDENUM ALLOYS/CRACKS 

Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 

Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 





MOLYBDENUM ALLOYS/CREEP 


MOLYBDENUM ALLOYS/CREEP 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 
MOLYBDENUM ALLOYS/CRYSTAL STRUCTURE 
Application of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Final report, 1 April 1973-31 March 
1978, 4:30815 (COO-3476-16) 
MOLYBDENUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 
MOLYBDENUM ALLOYS/FRACTURE PROPERTIES 
Application of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Final report, 1 April 1973-31 March 
1978, 4:30815 (COO-3476-16) 
Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
Fracture toughness of AISI M2 and AISI M7 high-speed steels, 
4:30832 
MOLYBDENUM ALLOYS/TENSILE PROPERTIES 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
MOLYBDENUM ALLOYS/WELDED JOINTS 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
MOLYBDENUM BASE ALLOYS/FABRICATION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
MOLYBDENUM BASE ALLOYS/PERFORMANCE TESTING 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
MOLYBDENUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
Direct observation of solute segregation to voids in a fast-neutron 
irradiated (Mo/1.0 at. % Ti alloy, 4:30869 (COO-3158-66) 
MOLYBDENUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
MOLYBDENUM COMPOUNDS/DISSOCIATION ENERGY 
Determination of bond energies by mass spectrometry. Some 
transition metal carbonyls, 4:30986 (IS-T-837) 
MOLYBDENUM IONS/ENERGY-LEVEL TRANSITIONS 
Oscillator strengths for some D-F transitions in the Mg sequence, 
4:31593 
MOLYBDENUM SULFIDES/CRYSTAL STRUCTURE 
Neutron scattering observations on the magnetic phases of 
rareearth ternary superconductors, 4:30836 (BNL-25342) 
MOLYBDENUM SULFIDES/SUPERCONDUCTIVITY 
Neutron scattering observations on the magnetic phases of 
rareearth ternary superconductors, 4:30836 (BNL-25342) 
MONEL/CORROSION 
Materials screening tests for the krypton-85 storage development 
program, 4:29402 (TREE-1291) 
MONITORING/MANUALS 
Survey of instrumentation for environmental monitoring, 4:31381 
(LBL-6877) 
MONITORING NETWORK 
See MONITORING 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/REACTOR CHARGING MACHINES 
Experience on sodium removal from various components, 4:30165 
(IWGFR-23) 
MONJU REACTOR/REACTOR MAINTENANCE 
Experience on sodium removal from various components, 4:30165 
(IWGFR-23) 
MONOCARBOXYLIC ACIDS 
See also ACETIC ACID 
MONOCARBOXYLIC ACIDS/PHOTOCHEMICAL 
REACTIONS 
Conformational effects on the electron spin resonance spectra of 
radicals produced by electron attachment to amino acids and 
peptides, 4:31013 
MONOMERS/CHEMICAL RADIATION EFFECTS 
Radiation polymerizable compositions (Patent), 4:31036 
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MONTE CARLO METHOD/DATA COVARIANCES 
Analysis of error in Monte Carlo transport calculations, 4:31803 
(LA-7636-T) 
MONTMORILLONITE/HYDROTHERMAL ALTERATION 
Crude oil and natural gas dissolved in deep, hot geothermal waters 
of petroleum basins-a possible significant new energy source, 
4:29750 (CONF-771153-P1) 
MOORINGS/DESIGN 
Two mooring dolphin concept for exposed tanker terminals, 
4:31271 
MOUTH 
See ORAL CAVITY 
MULTICHARGED IONS/ENERGY-LEVEL TRANSITIONS 
Excitation energies and oscillator strengths in the silver 
isoelectronic sequence, 4:31594 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/BIBLIOGRAPHIES 
IEA Biomass Information Service. Current awareness bulletin, 
May-June 1978, 4:29624 (NP-23641) 
MUNICIPAL WASTES/ENERGY RECOVERY 
Energy and resource recovery from the Ames solid waste system, 
4:30718 
MUNICIPAL WASTES/FEASIBILITY STUDIES 
Liquid fuels from renewable resources: feasibility study. Volume 
D. Agricultural studies. Volume E. Municipal waste studies, 
4:30547 (NP-23604(Vol.D-E)) 
MUNICIPAL WASTES/MARINE DISPOSAL 
Model for trace metals from marine outfalls, 4:31418 
MUNICIPAL WASTES/RECYCLING 
Recovery and reutilization of polyethylene from household 
wastes, 4:30717 
MUNICIPAL WASTES/RESEARCH PROGRAMS 
New sources of energy. Annual report 1977, 4:30536 (NP-23610) 
MUNICIPAL WASTES/USES 
Session V: biomass (Suggested mixing of municipal waste and 
bagasse for use in electric power generation in Hawaii), 4:29619 
(CONF-7705119-) 
MUNICIPAL WASTES/WASTE MANAGEMENT 
Particular problems of solid waste reclamation in developing 
countries, 4:30700 
MUNICIPAL WASTES/WASTE PROCESSING 
Domestic and commercial refuse--presorting, collection and 
pulverising, 4:31233 
Economics of the ANFLOW process for municipal sewage 
treatment, 4:30716 (ORNL/TM-6574) 
Preparation of densified refuse-derived fuel on a pilot scale, 
4:30382 
MUON BEAMS/PLANNING 
Muon spin rotation (uSR), 4:31595 (BNL-25216) 
MUON BEAMS/SPIN ORIENTATION 
Muon spin rotation (uSR), 4:31595 (BNL-25216) 
MUON BEAMS/USES 
Muon spin rotation (uSR), 4:31595 (BNL-25216) 
MUON DETECTION/HODOSCOPES 
Track correlator as a fast trigger in the detection of 7-y, Coulomb 
bound states, 4:31340 (SLAC-PUB-2200) 
MUON PAIRS/PAIR PRODUCTION 
Gluon corrections to the Drell-Yan model, 4:31719 
MUONS/DIFFUSION 
Muon spin rotation (uSR), 4:31595 (BNL-25216) 
MUONS/FIELD THEORIES 
Fundamental length hypothesis in a gauge theory context, 4:31688 
(FERMILAB-CONF-78/71-THY) 
MUONS/MASS DIFFERENCE 
Fundamental length hypothesis in a gauge theory context, 4:31688 
(FERMILAB-CONF-78/71-THY) 
MUTAGEN SCREENING/ANIMAL CELLS 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
MUTAGENESIS/MEASURING METHODS 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
MUTAGENS 
See also EMS 
Carcinogenesis, 4:31478 (ANL-78-90) 
MUTAGENS/DOSE-RESPONSE RELATIONSHIPS 
Consideration of two biochemical approaches to monitoring 
human populations for a change in germ cell mutation rates, 
4:31515 (RERF-TR-4-77) 
MUTATION FREQUENCY/MEASURING METHODS 
Consideration of two biochemical approaches to monitoring 
human populations for a change in germ cell mutation rates, 
4:31515 (RERF-TR-4-77) 
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MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
Genetic toxicology, 4:31452 (ANL-78-90) 
MUTATIONS/RADIOINDUCTION 
Analysis of the albino-locus region of the mouse. I. Orgin and 
viability (X and gamma radiation), 4:31487 
Analysis of the albino-locus region of the mouse. II. Mosaic 
mutants, 4:31488 


N*RESONANCES 
See also DELTA-1236 RESONANCES 
N*RESONANCES/MASS SPECTRA 
Polarization experiments: a theoretical review, 4:31707 
N*RESONANCES/QUARK MODEL 
Polarization experiments: a theoretical review, 4:31707 
NAPHTHENES 
See CYCLOALKANES 
NAPHTHOLS/FLUORESCENCE SPECTROSCOPY 
Quantitative investigation of the fluorescence transition in 
naphthols, 4:30975 (LA-tr-78-63) 
NAPHTHOLS-ALPHA 
See NAPHTHOLS 
NAPHTHOLS-BETA 
See NAPHTHOLS 
NATIONAL ENERGY ACT/POWER PLANTS 
Analysis of proposed U.S. Department of Energy regulations 
implementing the Powerplant and Industrial Fuel Use Act: 
analysis memorandum, 4:30462 (DOE/EIA-0102/21) 
NATURAL DRAFT COOLING TOWERS/DESIGN 
Plant comprising a power station and a cooling tower (Patent; 
power plant surrounded by cooling tower), 4:29878 
NATURAL DRAFT COOLING TOWERS/EVALUATION 
Cooling systems addendum: capital and total generating cost 
studies, 4:30498 (NUREG-0247) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
Energy sources 78/79, 4:29557 
NATURAL GAS/CHEMICAL ANALYSIS 
Chemical analysis of gas dissolved in geothermal waters in a South 
Louisiana well, 4:29212 (CONF-771153-P2) 
NATURAL GAS/CHEMICAL COMPOSITION 
Natural gas transport with the aid of pipelines, 4:29268 (AED- 
CONF-78-155-056) 
NATURAL GAS/CHEMICAL PROPERTIES 
Geology of the petroleum and gas deposits of the Volga-Ural 
petroleum and gas-bearing province, 4:29025 (JPRS-72882) 
NATURAL GAS/COMBUSTION 
Coke, gas, and oil: an economic solution to the founder's needs, 
4:28997 
NATURAL GAS/COMBUSTION KINETICS 
Improvement of methods of combustion of natural gas in steel 
furnaces, 4:29281 
NATURAL GAS/COMPRESSION 
Compression of natural gas from platform to onshore pipeline, 
4:29278 
Experience gained in the field of natural gas re-injection and 
boosting, 4:29277 
NATURAL GAS/CONSUMPTION RATES 
Optimization of gas consumption in the Netherlands, 4:30431 
Patterns of energy use by electrical appliances. Final report (U.S. 
Household Survey Data), 4:30617 (EPRI-EA-682) 
NATURAL GAS/COST 
Introduction of natural gas in Sweden, 4:29207 (SIND-PM-1978-4) 
Survey of potential energy savings using high effectiveness 
recuperators for waste heat recovery from industrial flue gases. 
Final report, 4:30686 (TID-28954) 
NATURAL GAS/DEHYDRATION 
Actual results of field natural gas treatment, 4:29237 
NATURAL GAS/FLOW REGULATORS 
Choke device, gas coolant, and heat distributor with self- 
fluctuating chambers, 4:29273 
NATURAL GAS/FORECASTING 
Between now and the alternatives: petroleum and gas, 4:30487 
Projections of energy supply and demand for the 1978-1979 winter 
heating season, 4:30448 (DOE/EIA-0102/33) 
Workshop on R and D priorities and the gas energy option. 
Executive summary, 4:30493 
NATURAL GAS/MARKET 
German natural gas market and the international supply situation. 
Pt. 1. Supply market for natural gas, 4:29257 
Natural gas now and in the year 2000, 4:29259 


NATURAL GAS DEPOSITS/EXPLORATION 


NATURAL GAS/ORIGIN 
Geological-geochemical studies of the gas and oil potential of the 
Caspian Sea and other aquatoria, 4:29028 
NATURAL GAS/PHYSICAL PROPERTIES 
Geology of the petroleum and gas deposits of the Volga-Ural 
petroleum and gas-bearing province, 4:29025 (JPRS-72882) 
NATURAL GAS/PNEUMATIC TRANSPORT 
Ways of reducing energy expenditure in the transportation of oil 
and gas in single-pipe collection systems, 4:29182 
NATURAL GAS/PROCUREMENT 
German natural gas market and the international supply situation. 
Pt. 1. Supply market for natural gas, 4:29257 
NATURAL GAS/PRODUCTION 
Energy crisis and the petroleum world (By country and region), 
4:29158 
Production statistics and engineering data. Oil in North Dakota. 
First half of 1977, 4:30489 
Production statistics and engineering data. Oil in North Dakota. 
Second half of 1977, 4:30490 
Short-term forecasting of crude petroleum and natural gas 
production, 4:29155 (DOE/EIA-0103/5) 
NATURAL GAS/PROSPECTING 
Geological-geochemical studies of the gas and oil potential of the 
Caspian Sea and other aquatoria, 4:29028 
NATURAL GAS/PURIFICATION 
CO, elimination from pressurized natural gas by adsorption on 
molecular sieves, 4:29229 
Effect of moisture and carbon dioxide on the process of removing 
mercaptans from natural gas by molecular sieves, 4:29247 
Removal of H2S and/or CO from a light hydrocarbon stream by 
use of gas permeable membrane (Patent), 4:29226 
NATURAL GAS/RESEARCH PROGRAMS 
Workshop on R and D priorities and the gas energy option. 
Executive summary, 4:30493 
NATURAL GAS/RESERVES 
Energy crisis and the petroleum world (By country and region), 
4:29158 


Other storage reserves report, 4:28874 (TID-28396) 
NATURAL GAS/RESOURCE ASSESSMENT 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume I. Alaska’s energy resources: findings and analysis. 
Final report, 4:30374 (RLO-2435-1(Vol.1)) 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume II. Alaska’s energy resources: inventory of oil, gas, 
coal, hydroelectric, and uranium resources. Final report, 
4:30375 (RLO-2435-1(Vol.2)) 

Natural gas: a perspective on resource availability, 4:29209 
(USGS-OFR-78-188) 

NATURAL GAS/RUPTURES 

Decompression wave velocities in natural gases in pipe lines, 

4:29269 


NATURAL GAS/SOLUBILITY 
Chemical analysis of gas dissolved in geothermal waters in a South 
Louisiana well, 4:29212 (CONF-771153-P2) 
NATURAL GAS/STORAGE 
Storage: why, where and how, 4:29285 
NATURAL GAS/TRANSPORT 
Capital requirements for the transportation of energy materials 
based on PIES Scenario estimates, 4:30407 (TID-28915) 
Natural gas transport with the aid of pipelines, 4:29268 (AED- 
CONF-78-155-056) 
NATURAL GAS/UNDERGROUND STORAGE 
Underground storage in Wolfersberg, 4:29284 
NATURAL GAS/USES 
New ways for using natural gas in thermal power engineering (In 
Russian), 4:29912 
NATURAL GAS DEPOSITS 
See also GAS CONDENSATE FIELDS 
Oil and gas potential of carbonate deposits of the Siberian 
platform, 4:29047 
Petroleum and natural gas reserves in the Federal Republic of 
Germany, 4:29021 
NATURAL GAS DEPOSITS/CHEMICAL COMPOSITION 
New gas condensate deposits of the Pre-Caspian trough, 4:29225 
NATURAL GAS DEPOSITS/DIAGENESIS 
Theoretical arrangement of the stagewise formation of primary 
gas and oil accumulation zones, 4:29029 
NATURAL GAS DEPOSITS/EVALUATION 
Practical approach to evaluating shale hydrocarbon potential, 
4:29208 (METC/SP-78/6(Vol.2)) 
Present status of the eastern gas shales project, 4:29261 (METC/ 
SP-78/6(Vol.2)) 
NATURAL GAS DEPOSITS/EXPLORATION 
Application of geophysical methods of exploration to the direct 
search for gas and petroleum deposits (Book in Russian), 
4:29048 





NATURAL GAS DEPOSITS/GEOCHEMISTRY 


Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, October-December 1978, 4:29217 (ORO-5205-9) 

Effectiveness of gas exploration in the Pre-Caspian trough, 
4:29224 

New petroleum and gas exploration targets in pre-ural foredeep, 
4:29031 

Quarterly progress report, October-December 1978, 4:29219 
(TID-29369) 

Quarterly progress report, July-September 1978, 4:29218 (TID- 
29341) 

Role of competent and noncompetent series in the formation of oil 
and gas accumulation zones, 4:29035 

Shale characterization and resource appraisal of the Devonian 
black shales of the Appalachian basin. Quarterly report, 
October-December 1978, 4:29220 (TID-29376) 

Significance of migration in gas deposit formation in the western 
part of Chu-Sarysu syneclise, 4:29221 

NATURAL GAS DEPOSITS/GEOCHEMISTRY 

Characterization and resource assessment of the Devonian shales 
in the Appalachian and Illinois Basin, 4:29213 (METC/SP-78/ 
6(Vol.2)) 

NATURAL GAS DEPOSITS/GEOLOGIC STRUCTURES 

Eastern Interior aulacogen and its relation to Devonian shale-gas 
production, 4:29214 (METC/SP-78/6(Vol.2)) 

NATURAL GAS DEPOSITS/GEOLOGY 

Characterization and resource assessment of the Devonian shales 
in the Appalachian and Illinois Basin, 4:29213 (METC/SP-78/ 
6(Vol.2)) 

Paleoseismicity and oil and gas content, 4:29030 

NATURAL GAS DEPOSITS/GLOBAL ASPECTS 

Stratigraphic distribution of fuel mineral products, 4:28876 

NATURAL GAS DEPOSITS/GROUND WATER 

Stratification and movement of water in worked gas deposits, 

4:29243 
NATURAL GAS DEPOSITS/HYDRAULIC FRACTURING 

Some theoretical and experimental considerations of the hydraulic 
fracturing process and supporting research, 4:29264 (METC/ 
SP-78/6(Vol.2)) 

NATURAL GAS DEPOSITS/LEASES 

Draft environmental impact statement. Proposed 1979 Outer 
Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico, 4:29171 

Draft environmental impact statement. Proposed 1979 Outer 
Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico, 4:29172 

NATURAL GAS DEPOSITS/MEETINGS 

Second eastern gas shales symposium. Preprints. Volume II, 

4:29260 (METC/SP-78/6(Vol.2)) 
NATURAL GAS DEPOSITS/POROSITY 

Estimation of the gas-oil saturation coefficient of collectors by 

measuring their porosity, 4:29116 
NATURAL GAS DEPOSITS/PROSPECTING 

Basic criteria for predicting the oil and gas potential of pre- 
Jurassic layers of young platforms, 4:29045 

Evaluation of reliability of prediction of oil and gas potential of 
local structures, 4:29034 

Gas prospects of Maikop and Khadum reservoirs in south-western 
Stavropol Territory, 4:29222 

New possibilities of improving the resolving capacity of seismic 
exploration, 4:29043 

Oil and gas potential of sedimentation basins of the Indian Ocean 
periphery, 4:29055 

Petroleum and gas prospects of the Hauterivian-Aptian 
sedimentary rocks in the northern part of the Crimean plain, 
4:29039 

Problem of threehdimensional representation of tectonic structures 
of the Terek-Sunzha oil and gas-bearing province, 4:29044 

Role of paleorelief in the formation of gas and oil traps as 
illustrated in the eastern pre-Caucasus, 4:29046 

Some features of catagenesis of organic matter in rocks of Lvov 
Paleozoic trough, 4:29036 

Some problems of correlation of Triassic productive horizons in 
southern Mangyshlak, 4:29042 

NATURAL GAS DEPOSITS/QUANTITATIVE CHEMICAL 

ANALYSIS 

Laser pyrolysis-gas chromatography: a modern source rock assay 
technique, 4:29279 (METC/SP-78/6(Vol.2)) 

NATURAL GAS DEPOSITS/RESOURCE POTENTIAL 

Status report on the gas potential from Devonian shales of the 

Appalachian Basin, 4:29266 (METC/SP-78/6(Vol.2)) 
NATURAL GAS DEPOSITS/WELL DRILLING 

Abnormally high pressures in Paleozoic deposits of the western 

marginal zone of the Pre-Caspian depression, 4:29052 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
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NATURAL GAS DISTRIBUTION SYSTEMS/CATHODIC 
PROTECTION 
Corrosion and overall protection of Central Asian gas mains, 
4:29275 
NATURAL GAS DISTRIBUTION SYSTEMS/ 
CONSTRUCTION 
"Megal’ - the east-west connection in the European interconnected 
natural gas network, 4:29271 
NATURAL GAS DISTRIBUTION SYSTEMS/DESIGN 
Computational equations for determining the throttle-effect in gas 
main systems, 4:29276 
NATURAL GAS DISTRIBUTION SYSTEMS/ECONOMIZERS 
Utility heat exchanger of the economizer type, 4:29274 
NATURAL GAS DISTRIBUTION SYSTEMS/ 
ELECTROCHEMICAL CORROSION 
Corrosion and overall protection of Central Asian gas mains, 
4:29275 
NATURAL GAS DISTRIBUTION SYSTEMS/PIPELINES 
Storage: why, where and how, 4:29285 
NATURAL GAS DISTRIBUTION SYSTEMS/RUPTURES 
Decompression wave velocities in natural gases in pipe lines, 
4:29269 
NATURAL GAS DISTRIBUTION SYSTEMS/WEAR 
Model of wear of materials in abrasive particle flow, 4:29272 
NATURAL GAS FIELDS/GAS YIELDS 
Experimental modeling of gas yield in the northern fields of the 
Tyumen Oblast, 4:29241 
NATURAL GAS FIELDS/HYDROGEN SULFIDES 
Distribution characteristics of hydrogen sulfide in petroleum gases 
and its formation in the eastern Russian platform, 4:29199 
NATURAL GAS FIELDS/HYDROLOGY 
Industrial-hydrogeological characteristics of water in the 
Orenburg Field, 4:29242 
NATURAL GAS FIELDS/RADIOACTIVITY 
Nature of carbonate deposit radioactivity in the Orenburg field, 
4:29051 
NATURAL GAS FIELDS/SEISMIC SURVEYS 
Seismic analysis of the Cottageville field, 4:29215 (METC/SP-78/ 
6(Vol.2)) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/ECONOMIC IMPACT 
North Sea and its economic impact, 4:29020 (CONF-7805160-) 
NATURAL GAS INDUSTRY/EVALUATION 
USSR: development of the gas industry. A research paper, 4:29206 
(ER-78-10393) 
NATURAL GAS INDUSTRY/INCOME 
Revenues to natural gas producers under alternative regulatory 
assumptions, 4:29255 (DOE/EIA-0102/28) 
NATURAL GAS INDUSTRY/SOCIO-ECONOMIC FACTORS 
Job for the future (Marketing policy of the gas industry in the 
United Kingdom.), 4:30492 
NATURAL GAS INDUSTRY/WATER POLLUTION 
CONTROL 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
NATURAL GAS PROCESSING PLANTS 
Experimental substantiation of combined methods for designing 
processes for the commercial preparation of gas at gas 
condensate fields, 4:29250 
NATURAL GAS PROCESSING PLANTS/CORROSION 
PROTECTION 
Analysis of the corrosive state of total gas preparation equipment 
at the Orenburg field, 4:29233 
NATURAL GAS PROCESSING PLANTS/EQUIPMENT 
Ejection unit for low temperature separation machines, 4:29232 
NATURAL GAS PROCESSING PLANTS/LOSSES 
Cold losses in industrial total gas preparation equipment with a 
pipe air compressor, 4:29234 
NATURAL GAS WELLS/CORROSION 
Gas hydrogen sulfide corrosion of plugging cement, 4:29244 
NATURAL GAS WELLS/EQUIPMENT 
Mouth equipment for high yield wells of gas fields, 4:29240 
NATURAL GAS WELLS/EXPLOSIVE FRACTURING 
Chemical explosive fracturing of Devonian shale gas wells, 
4:29263 (METC/SP-78/6(Vol.2)) 
NATURAL GAS WELLS/GAMMA LOGGING 
Complex studies in exploration and exploitation of gas deposits in 
the North of the Tyumen province, 4:29057 
Western Gas Sands Project. Quarterly basin activities report, 
4:29216 (NVO-0655-07) 
NATURAL GAS WELLS/GAMMA-GAMMA LOGGING 
Complex studies in exploration and exploitation of gas deposits in 
the North of the Tyumen province, 4:29057 
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NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Technical assessment massive foam stimulation attempt in Mercer 
Co., PA. The Peoples Gas Company well No. 4978, 4:29265 
(METC/SP-79/2) 
NATURAL GAS WELLS/LEAK TESTING 
Hermetic sealing of boreholes, 4:29231 
NATURAL GAS WELLS/MONITORING 
Apparatus for computer estimation of the mouth parameters of a 
gas well, 4:29239 
NATURAL GAS WELLS/NEUTRON-NEUTRON LOGGING 
Complex studies in exploration and exploitation of gas deposits in 
the North of the Tyumen province, 4:29057 
NATURAL GAS WELLS/PRESSURE MEASUREMENT 
Studies of the Orenburg field wells, 4:29236 
NATURAL GAS WELLS/SAMPLING 
Chemical analyses of geothermal waters from a South Louisiana 
well, 4:29780 (CONF-771153-P2) 
NATURAL GAS WELLS/SEALS 
Sealing wells (Patent), 4:29077 
NATURAL GAS WELLS/TESTING 
Compressured-geothermal test of the EDNA Delcambre No. 1 
well, Vermilion Parish, Louisiana, 4:29211 (CONF-771153-P2) 
NATURAL GAS WELLS/WATERFLOODING 
Stratification and movement of water in worked gas deposits, 
4:29243 
NATURAL GAS WELLS/WELL COMPLETION 
Techniques and technology of cementing wells (Book in Russian), 
4:29100 


NATURAL GAS ‘“VELLS/WELL DRILLING 

Absorption control when drilling with sharply falling stratal 
pressures, 4:29246 

Drilling petroleum and gas wells (Book in Russian), 4:29099 

NATURAL GAS WELLS/WELL STIMULATION 

Deep Devonian shale gas test in Northern West Virginia, 4:29262 
(METC/SP-78/6(Vol.2)) 

NEAR ULTRAVIOLET RADIATION 

(Wavelength range 4000-2000 A.) 

NEAR ULTRAVIOLET RADIATION/COMPARATIVE 

EVALUATIONS 

Action spectra for the ultraviolet and visible light inactivation of 

hage T7: effect of host-cell reactivation, 4:31476 
NEGATIVE IONS 
See ANIONS 
NEODYMIUM LASERS 

Brief report on the research and investigaton work done on the 

three changes of solid laser, 4:31186 
NEODYMIUM LASERS/Q-SWITCHING 

Feasibility of widening the tuning range of Q-switched 

neodymium lasers, 4:31156 
NEODYMIUM LASERS/TUNING 

Feasibility of widening the tuning range of Q-switched 

neodymium lasers, 4:31156 
NEON/ATOM-ATOM COLLISIONS 

Crossed molecular beam studies on the interaction potentials for 

F(?P) + Ne,Ar,Kr('S), 4:31599 
NEON/ELECTRONIC STRUCTURE 

Atomic coreless Hartree-Fock pseudopotential for atoms Li 

through Ne, 4:31816 
NEON/HEAVY ION REACTIONS 

Approach to equilibrium based on microscopic models of nuclear 
collisions (Yield ratios, differential cross sections), 4:31784 
(LBL-7766) 

Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 

NEON 20 REACTIONS/INCLUSIVE INTERACTIONS 

Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 

NEON COMPOUNDS/INTERATOMIC FORCES 
Analytic potential functions for weakly bound molecules: The X 
and A states of NaAr and the A state of NaNe, 4:31591 
NEOPENTANE 
See 2-2-DIMETHYLPROPANE 
NEOPLASMS 
See also CARCINOMAS 
LEUKEMIA 
NEOPLASMS/CYTOLOGY 

Cytologic observations and cancer incidence following exposure 

to BCME (bis(chloromethy])ether), 4:31517 
NEOPLASMS/DIAGNOSIS 

Adrenal imaging with iodomethyl-norcholesterol (I-131) in 
primary aldosteronism, 4:31463 

Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 

NEOPLASMS/RADIOINDUCTION 

Carcinogenesis, 4:31478 (ANL-78-90) 


NEUTRON DIFFUSION EQUATION/FINITE ELEMENT 


Mammalian cell biology (Fast neutrons, x radiation, solar 
radiation), 4:31473 (ANL-78-90) 
Radiation oncology, 4:31480 (CEER-S5) 
NEOPLASMS/RADIOTHERAPY 
Radiation oncology, 4:31480 (CEER-S) 
NEPTUNIUM 243/ENERGY LEVELS 
(t,a) reaction on actinide nuclei and the observation of 7**Np, 
4:31772 
NEPTUNIUM FLUORIDES/IONIZATION 
Method and apparatus for providing negative ions of actinide- 
metal hexafluorides (Patent), 4:31045 
NETHERLANDS/ENERGY CONSUMPTION 
Optimization of gas consumption in the Netherlands, 4:30431 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUROSPORA/METABOLISM 
Studies on the proteolytic inactivation and the limited proteolysis 
of the arom pentafunctional enzyme conjugate of Neurospora 
crassa, 4:31430 (TID-29020) 
NEUTRAL ATOM BEAM INJECTION 
Charge-exchange method for controlling particle beams, 4:31605 
NEUTRAL ATOM BEAM INJECTION/BEAM TRANSPORT 
Beam profiles from multiple aperture sources, 4:31936 (ORNL/ 
TM-6421) 
NEUTRAL CURRENTS 
(Neutral currents occur in a process where a lepton scatters off 
another particle, does not change its charge, and a heavy neutral 
particle is exchanged between the lepton and the particle from 
which it scatters.) 
NEUTRAL CURRENTS/REVIEWS 
Neutral currents and gauge theories: past, present, and future, 
4:31695 
NEUTRINO BEAMS/REVIEWS 
Neutrino experiments at high energies, 4:31659 
NEUTRINO-ELECTRON INTERACTIONS/REVIEWS 
Review of neutrino physics at Brookhaven (Rates), 4:31657 (BNL- 
25378) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Neutrino experiments at high energies, 4:31659 
NEUTRINO-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Joint hadron and photon deep-inelastic production in weak 
interactions with neutral currents, 4:31701 
NEUTRINO-NUCLEON INTERACTIONS/ELASTIC 
SCATTERING 
Uniqueness of the Weinberg-Salam gauge model, 4:31683 
NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Joint hadron and photon deep-inelastic production in weak 
interactions with neutral currents, 4:31701 
Neutrino experiments at high energies, 4:31659 
NEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
How to extract heavy quark and heavy lepton signals in neutrino- 
induced dilepton events, 4:31700 
NEUTRINO-NUCLEON INTERACTIONS/REVIEWS 
Review of neutrino physics at Brookhaven (Rates), 4:31657 (BNL- 
25378) 
NEUTRINO-NUCLEON INTERACTIONS/SCALING LAWS 
Scale-breaking effects in semi-inclusive pion production in 
inelastic neutrino scattering, 4:31699 
NEUTRINO-NUCLEON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Neutrino experiments at high energies, 4:31659 
NEUTRON ACTIVATION ANALYZERS 
Activat: industrial neutron activation analyser, 4:31343 (CONF- 
760436-P2) 
NEUTRON CAMERAS/COUNTING RATES 
Neutron television camera detector, 4:31327 
NEUTRON CAMERAS/EFFICIENCY 
Neutron television camera detector, 4:31327 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
NEUTRON DETECTORS/COINCIDENCE CIRCUITS 
Neutron coincidence counters for plutonium measurements, 
4:29489 
NEUTRON DIFFUSION EQUATION/FINITE ELEMENT 
METHOD 
Finite element method for neutron transport. Part IV. A 
variational principle giving an upper bound for the lowest 
eigenvalue of the Boltzmann Equation, 4:30129 (ND-R-93(R)) 





NEUTRON DOSIMETRY/COMPUTER CALCULATIONS 


NEUTRON DOSIMETRY/COMPUTER CALCULATIONS 

Development of a mid-head radiation dose response function 
(Phantom determinations of neutron and yy absorbed doses i 
mid-brain for military applications), 4:31807 (ORNL/TM- 6634) 

NEUTRON LOGGING/DATA ANALYSIS 

252 Cf-based thermal-neutron cross-section gauge for interpretation 
of neutron logs for oil exploration, 4:29023 (CONF-760436-P2) 

Natural neutron radiation of the inclined active bed in a borehole, 
4:31364 

NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON RADIOGRAPHY 

252Cf applications at the Engineering Faculty, Rome, 4:30949 
(CONF-760436-P2) 

NEUTRON RADIOGRAPHY/NEUTRON SOURCES 

Californium-252 as a source for thermal neutron radiography, 
4:31207 (CONF-760436-P2) 

Neutron radiography for maintenance inspection of military and 
civilian aircraft, 4:31210 (CONF-760436-P2) 

Problems and limits of Cf neutron radiography, 4:31208 
(CONF-760436-P2) 

Transportable neutron radiography, 4:31209 (CONF-760436-P2) 

NEUTRON REACTIONS 

Controlled cross-section adjustment by integral data, 4:31775 
(ORNL/RSIC-42) 

NEUTRON REACTIONS/CAPTURE 

238U resonance self-indication capture measurements and analysis. 
Interim report (3 eV to 3 keV), 4:31774 (EPRI-NP-996) 

Low-energy neutron resonances in 7°*Pb, 4:31769 

Review of microscopic neutron cross section data for the higher 
plutonium isotopes in the resonance region, 4:31773 (CONF- 
781174-4) 

Spin of the 398 eV resonance in *°Cl, 4:31755 

NEUTRON REACTIONS/COMPOUND-NUCLEUS 

REACTIONS 

Testing of ENDF/B cross section data in the Californium-252 
neutron benchmark field, 4:31757 (ORNL/RSIC-42) 

NEUTRON REACTIONS/CROSS SECTIONS 

LLL evaluated-nuclear-data library (ENDL): graphs of cross 
sections from the library, 4:31745 (UCRL- 
50400(V ol. 15)(Pt.B)(Rev.1)) 

NEUTRON REACTIONS/FISSION 

238U) neutron-induced fission cross section for incident neutron 
energies between 5 eV and 3.5 MeV, 4:31778 (ORNL/TM- 
6788) 

Review of microscopic neutron cross section data for the higher 
plutonium isotopes in the resonance region, 4:31773 (CONF- 
781174-4) 

NEUTRON REACTIONS/PHYSICAL RADIATION EFFECTS 

Effects of irradiation on the normal metal of a composite 
superconductor: a comparison of copper and aluminum, 4:31923 
(CONF-790125-25) 

NEUTRON REACTIONS/RESEARCH PROGRAMS 

Nuclear and radiochemical techniques in chemical analysis. 
Progress report, August 1, 1977-July 31, 1978 (Chemistry Dept., 
Brooklyn College, CUNY), 4:30966 (COO-3126-38) 

NEUTRON REACTIONS/RESONANCE INTEGRALS 

38U resonance self-indication capture measurements and analysis. 

Interim report (3 eV to 3 keV), 4:31774 (EPRI-NP-996) 
NEUTRON REACTIONS/RESONANCE SCATTERING 

Nonlinear model fitting of therma! neutron data and its application 
in resonance parameter uncertainty analysis, 4:31776 (ORNL/ 
RSIC-42) 

NEUTRON SOURCE FACILITIES/ACCELERATORS 

Research applications of the Livermore RTNS-II neutron sources, 
4:31317 (UCRL-81531) 

NEUTRON SOURCE FACILITIES/PERFORMANCE 

Intense neutron source target test facility: a 200 mA dc, deuterium 
ion accelerator, 4:31295 (SAND-78-2122C) 

NEUTRON SOURCE FACILITIES/TARGETS 

Intense neutron source target test facility: a 200 mA dc, deuterium 

ion accelerator, 4:31295 (SAND-78-2122C) 
NEUTRON SOURCE FACILITIES/USES 

Research applications of the Livermore RTNS-II neutron sources, 

4:31317 (UCRL-81531) 
NEUTRON SOURCES 

(Excludes reactors even when used as neutron sources.) 

Activat: industrial neutron activation analyser, 4:31343 (CONF- 
760436-P2) 

Analysis of cement raw mix by californium-252 neutron capture 
gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 

Analysis of coal streams with californium-252, 4:30955 (CONF- 
760436-P2) 

Analysis of geological material and especially ores by means of a 
252 Cf source, 4:30956 (CONF-760436-P2) 

Analysis of impurities in steel by activation with a *?Cf source, 
4:30959 (CONF-760436-P2) 
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Californium-252 as a source for thermal neutron radiography, 
4:31207 (CONF-760436-P2) 
Feasibility and market potential of protein determination of wheat 
using californium-252, 4:30960 (CONF-760436-P2) 
Low-scattering irradiation arrangement for fast neutrons using 
californium-252 sources, 4:29500 (CONF-760436-P2) 
Mineral exploration in unknown geological formations by (n,) 
borehole probes, 4:31359 (CONF-760436-P2) 
Neutron radiography for maintenance inspection of military and 
civilian aircraft, 4:31210 (CONF-760436-P2) 
Problems and limits of **Cf neutron radiography, 4:31208 
(CONF-760436-P2) 
Some applications of *°*Cf neutron and fragment sources in 
technology, 4:30952 (CONF-760436-P2) 
Transportable neutron radiography, 4:31209 (CONF-760436-P2) 
University use of a 1.5 mg Cf-252 irradiator, 4:30951 (CONF- 
760436-P2) 
Use of a 7°*Cf source in the noble metals industry, 4:30957 
(CONF-760436-P2) 
NEUTRON SOURCES/DESIGN 
Californium Multiplier (CFX), 4:29507 (CONF-760436-P2) 
Design and manufacture of *°*Cf sources for neutron therapy, 
4:29508 (CONF-760436-P2) 
Some uses of californium-252 in teaching radiochemistry, 4:30948 
(CONF-760436-P2) 
NEUTRON SOURCES/FABRICATION 
Californium-252 neutron sources, 4:29503 (CONF-760436-P2) 
Californium-252 source production in the United Kingdom the 
first five years, 4:29504 (CONF-760436-P2) 
Californium-252 neutron sources: some recent achievements, 
4:29505 (CONF-760436-P2) 
Design and manufacture of *°*Cf sources for neutron therapy, 
4:29508 (CONF-760436-P2) 
Fabrication of californium-252 neutron sources for various 
applications, 4:29502 (CONF-760436-P2) 
NEUTRON SOURCES/MEETINGS 
Californium-252 source technology, scientific and industrial 
applications, 4:29498 (CONF-760436-P2) 
NEUTRON SOURCES/QUALITY ASSURANCE 
Quality assurance and safety in use of *5*Cf sources, 4:29509 
(CONF-760436-P2) 
NEUTRON SOURCES/SPECIFICATIONS 
High yield neutron source (Patent), 4:31966 
NEUTRON SOURCES/USES 
Use of *5*Cf neutron sources in the USSR, 4:29506 (CONF- 
760436-P2) 
Use of californium-252 neutron sources in teaching industrial 
applications of radiation sources, 4:29501 (CONF-760436-P2) 
Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 
NEUTRON SPECTRA/SPECTRA UNFOLDING 
Influence of cross-section structure of unfolded neutron spectra, 
4:31756 (ORNL/RSIC-42) 
NEUTRON THERAPY/NEUTRON SOURCES 
Design and manufacture of ***Cf sources for neutron therapy, 
4:29508 (CONF-760436-P2) 
NEUTRON TRANSPORT 
LLL evaluated-nuclear-data library (ENDL): graphs of cross 
sections from the library (Basic data for transport calculations), 
4:31745 (UCRL-50400(V ol. 15)(Pt.B)(Rev. 1)) 
NEUTRON TRANSPORT/GROUP CONSTANTS 
Tabular and graphical presentation of 175 neutron-group constants 
derived from the LLL evaluated-nuclear-data library, 4:31797 
(UCRL-50400(V ol. 16)(Rev.2)) 
NEUTRON TRANSPORT THEORY/CALCULATION 
METHODS 
Analysis of error in Monte Carlo transport calculations, 4:31803 
(LA-7636-T) 
NEUTRON-DEFICIENT ISOTOPES/BETA-PLUS DECAY 
Spectra of delayed protons and a particles from odd-odd neutron- 
deficient nuclei (62 < or = A < or = 206), 4:31793 
NEUTRON-DEFICIENT ISOTOPES/DELAYED ALPHA 
PARTICLES 
Spectra of delayed protons and a particles from odd-odd neutron- 
deficient nuclei (62 < or = A < or = 206), 4:31793 
NEUTRON-DEFICIENT ISOTOPES/DELAYED PROTONS 
Spectra of delayed protons and a particles from odd-odd neutron- 
deficient nuclei (62 < or = A < or = 206), 4:31793 
NEUTRON-GAMMA LOGGING/DATA ANALYSIS 
Method and apparatus for pulsed neutron spectral analysis using 
spectral stripping (Patent), 4:29026 
Method and apparatus for pulsed neutron spectral analysis using 
spectral stripping (Patent), 4:29027 
NEUTRONS 
See also FISSION NEUTRONS 
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NEUTRONS/TOXICITY 

Neutron and gamma-ray toxicity studies (Mice, beagles, '**Xe 

tracer technique), 4:31485 (ANL-78-90) 
NEUTRONS/TRANSMISSION 

LLL evaluated-nuclear-data library (ENDL): graphs of cross 
sections from the library, 4:31745 (UCRL- 
50400(V ol. 15)(Pt.B)(Rev.1)) 

NEVADA TEST SITE/BOREHOLES 

Emplacement hole drilling. Nevada Test Site, Fiscal Year 1978, 
4:31522 (NVO-410-49) 

NEVADA TEST SITE/GEOLOGIC FAULTS 

Schlumberger soundings and geolectric cross-sections in Yucca 
Lake, Nevada Test Site, Nevada, 4:31525 (USGS-OFR-79-220) 

NEVADA TEST SITE/HYDROLOGY 

Development of a quasi three-dimensional groundwater model for 

a portion of the Nevada Test Site, 4:31523 (NVO-1253-14) 
NEVADA TEST SITE/PETROLOGY 

Petrology of tuff units from the J-13 drill site, Jackass Flats, 

Nevada, 4:31563 (LA-7563-MS) 
NEVADA TEST SITE/STRATIGRAPHY 

Development of a quasi three-dimensional groundwater model for 
a portion of the Nevada Test Site, 4:31523 (NVO-1253-14) 

Petrology of tuff units from the J-13 drill site, Jackass Flats, 
Nevada, 4:31563 (LA-7563-MS) 

NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW HAMPSHIRE/GEOCHEMICAL SURVEYS 

Portland 1°x 2° NTMS area, Maine and New Hampshire: data 

release, 4:29340 (GJBX-28(79)) 
NEW HAMPSHIRE/SOLAR ENERGY 

Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 

NEW JERSEY/INDUSTRY 
Industrial energy conservation problems in New Jersey, 4:30442 
NEW JERSEY/SOLAR ENERGY 

Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 

NEW MEXICO/ELECTROMAGNETIC SURVEYS 

Time domain survey of the Los Alamos region, New Mexico, 

4:29773 (LA-7657-MS) 
NEW MEXICO/INSOLATION 

New Mexico Solar Resource Assessment Project. Technical 
report, 4:29582 (NMEI-9) 

NEW MEXICO/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Clifton Quadrangle (NURE 
program; 146 uranium anomalies), 4:29333 (GJBX-23(79)(Vol.2- 
B)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Tucson Quadrangle (NURE 
program, 72 uranium anomalies), 4:29334 (GJBX-23(79)(Vol.2- 
C)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Silver City Quadrangle 
(NURE program; 133 uranium anomalies), 4:29335 (GJBX- 
23(79)(Vol.2-D)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Douglas Quadrangle (NURE 
program; 39 uranium anomalies), 4:29337 (GJBX-23(79)(Vol.2- 
F 


NEW MEXICO/RADIOACTIVE WASTE STORAGE 
Geotechnical evaluation of the proposed WIPP site in southeast 
New Mexico, 4:29459 (SAND-78-2194C) 
WIPP safety assessment, 4:29460 (SAND-79-0334C) 
NEW MEXICO/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Clifton Quadrangle (NURE 


program; 146 uranium anomalies), 4:29333 (GJBX-23(79)(Vol.2- 


B)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Tucson Quadrangle (NURE 
program, 72 uranium anomalies), 4:29334 (GJBX-23(79)(Vol.2- 
C)) 


Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Silver City Quadrangle 
(NURE program; 133 uranium anomalies), 4:29335 (GJBX- 
23(79)(Vol.2-D)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Douglas Quadrangle (NURE 
program; 39 uranium anomalies), 4:29337 (GJBX-23(79)(Vol.2- 
F)) 

NEW MEXICO/URANIUM MINES 
Reclamation at Anaconda’s Jackpile uranium mine, 4:29363 
NEW YORK 
See also NEW YORK CITY 
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NEW YORK/NATURAL GAS DEPOSITS 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, October-December 1978, 4:29217 (ORO-5205-9) 
NEW YORK/SOLAR ENERGY 
Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 
NEW YORK CITY/ICES 
Case study of total energy at Rochdale Village, 4:30411 (ANL/ 
ICES-TM-25) 
NICKEL/BIOLOGICAL EFFECTS 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL/CARCINOGENESIS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL/CATALYTIC EFFECTS 
Characterization and methanation activity of supported nickel 
catalysts, 4:29538 
NICKEL/CHEMICAL REACTIONS 
Absence of oscillations in the magnetic field dependence of the 
rate of carbonylation of nickel, 4:30993 
Chemical models for metals in coastal environments (Equilibrium 
models for metals in marine sewage outfalls), 4:31417 
NICKEL/CORROSION 
Corrosion of nickel in atmospheres containing carbon, sulfur, and 
oxygen, 4:30856 (UCRL-81029) 
NICKEL/CRACKS 
Electron-optical investigation of hydrogen-induced deformation in 
nickel single-crystal foils, 4:30824 
NICKEL/DEFORMATION 
Electron-optical investigation of hydrogen-induced deformation in 
nickel single-crystal foils, 4:30824 
NICKEL/DIFFUSION 
Weld overlay for corrosion resistance in coal gasification systems, 
4:28701 (CONF-781018-) 
NICKEL/ELECTRONIC STRUCTURE 
Electronic structure of thin films by the self-consistent numerical- 
basis-set linear combination of atomic orbitals method: Ni(001), 
4:30843 
NICKEL/METABOLISM 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL/PERMEABILITY 
Permeation of hydrogen isotopes in nickel, 4:31004 
NICKEL/PHYSICAL RADIATION EFFECTS 
Depth dependent void swelling rates in self-ion irradiated nickel, 
4:30871 (SAND-78-2392C) 
NICKEL/QUANTITATIVE CHEMICAL ANALYSIS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL/SURFACE COATING 
Flyer plate techniques for quantitatively measuring the adhesion 
of plated coatings under dynamic conditions, 4:30801 
Plating on Zircaloy-2, 4:30795 (SAND-78-8045) 
NICKEL/SWELLING 
Depth dependent void swelling rates in self-ion irradiated nickel, 
4:30871 (SAND-78-2392C) 
NICKEL/TERATOGENESIS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL/TOXICITY 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL/TWINNING 
Electron-optical investigation of hydrogen-induced deformation in 
nickel single-crystal foils, 4:30824 
NICKEL 64 TARGET/DEUTERON REACTIONS 
Spin dependence of the deuteron-nucleus interaction as affected 
by breakup (13 to 45 MeV, differential cross sections, DWBA, 
Reid, and optical potentials), 4:31760 (COO-4444-2) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HASTELLOYS 
HAYNES ALLOYS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL ALLOYS/CORROSION 
Formation of protective layers on alloys in coal gasification 
environments, 4:28700 (CONF-781018-) 
Physical properties of alloys in high-temperature gasification 
environments, 4:28686 (CONF-781018-) 





NICKEL ALLOYS/CORROSION PROTECTION 


NICKEL ALLOYS/CORROSION PROTECTION 
Effect of some factors on the efficacy of inhibiting copper-nickel 
alloys by ferriferrous sulfate, 4:30864 
NICKEL ALLOYS/CRACKS 
Electron-optical investigation of hydrogen-induced deformation in 
nickel single-crystal foils, 4:30824 
NICKEL ALLOYS/CREEP 
Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 
NICKEL ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 
NICKEL ALLOYS/DEFORMATION 
Electron-optical investigation of hydrogen-induced deformation in 
nickel single-crystal foils, 4:30824 
NICKEL ALLOYS/ELECTRONIC STRUCTURE 
Aspects of the numerical solution of the KKR-CPA equations, 
4:30839 (TID-29445) 
Electronic states in disordered alloys. II. Results for real solids, 
4:30811 
NICKEL ALLOYS/MECHANICAL PROPERTIES 
Development of ductile long-range ordered alloys for fusion 
reactor systems, 4:31952 (CONF-790125-20) 
NICKEL ALLOYS/ORDER-DISORDER TRANSFORMATIONS 
Electronic states in disordered alloys. II. Results for real solids, 


4:30811 
NICKEL ALLOYS/SURFACE COATING 
Flyer plate techniques for quantitatively measuring the adhesion 
of plated coatings under dynamic conditions, 4:30801 
NICKEL ALLOYS/TRANSITION TEMPERATURE 
Variants of ZrsCo and their superconducting critical temperatures, 
4:31819 
NICKEL ALLOYS/TWINNING 
Electron-optical investigation of hydrogen-induced deformation in 
nickel single-crystal foils, 4:30824 
NICKEL BASE ALLOYS 
See also HASTELLOY C 
INCONEL 671 
INCONEL ALLOYS 
MONEL 


RENE 41 
NICKEL BASE ALLOYS/CORROSION 
Corrosion chemistry in low oxygen activity atmospheres, 4:28698 
(CONF-781018-) 
Formation of protective layers on alloys in coal gasification 
environments, 4:28700 (CONF-781018-) 
Linear polarization measurements at high temperatures in 
hypersaline geothermal brines, 4:29824 (BM-RI-8308) 
Physical properties of alloys in high-temperature gasification 
environments, 4:28686 (CONF-781018-) 
NICKEL BASE ALLOYS/CORROSION RESISTANCE 
Evaluating nickel base and stainless alloys for subsurface H2S 
service, 4:30867 
Task 3: gas turbine technology of the coal-fired combined cycle 
development program, 4:29899 (CONF-781018-) 
NICKEL BASE ALLOYS/CRACKS 
Basic —- of superalloy design for crack growth resistance, 
4:30834 
NICKEL BASE ALLOYS/CREEP 
Development of Co-free Ni-base superalloy for HTGR, 4:30042 
NICKEL BASE ALLOYS/ELECTRONIC STRUCTURE 
Aspects of the numerical solution of the KKR-CPA equations, 
4:30839 (TID-29445) 
NICKEL BASE ALLOYS/FRACTURES 
Basic aspects of superalloy design for crack growth resistance, 
4:30834 
NICKEL BASE ALLOYS/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 
NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 
Task 3: gas turbine technology of the coal-fired combined cycle 
development program, 4:29899 (CONF-781018-) 
NICKEL CARBONATES/BIOLOGICAL EFFECTS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL CARBONATES/CARCINOGENESIS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL CARBONATES/METABOLISM 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL CARBONATES/TERATOGENESIS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
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NICKEL CARBONATES/TOXICITY 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL CHLORIDES/BIOLOGICAL EFFECTS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL CHLORIDES/CARCINOGENESIS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL CHLORIDES/METABOLISM 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL CHLORIDES/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
NICKEL CHLORIDES/TERATOGENESIS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL CHLORIDES/TOXICITY 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL COMPLEXES/CRYSTAL STRUCTURE 
Coordination behavior of thiocyanate in the complexes 
[CHsP(CeHs)2}2M(CNS)(M = Ni, Pd, Pt), 4:31002 
NICKEL COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
NICKEL COMPOUNDS/CHEMICAL REACTION YIELD 
Absence of oscillations in the magnetic field dependence of the 
rate of carbonylation of nickel, 4:30993 
NICKEL OXIDES/ATOMIC BEAM DIFFRACTION 
Diffraction of a beam of monoenergetic helium atoms from the 
(001) face of nickel oxide, 4:31600 
NICKEL OXIDES/SURFACE POTENTIAL 
Diffraction of a beam of monoenergetic helium atoms from the 
(001) face of nickel oxide, 4:31600 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/PHYSICAL RADIATION EFFECTS 
Incidence of specifically nuclear phenomena on the choice of 
metallic materials, 4:30882 
NICKEL STEELS/USES 
Development and applications of low perlite containing weldable 
nickel steels, 4:30798 
NICKEL STEELS/WELDABILITY 
Development and applications of low perlite containing weldable 
nickel steels, 4:30798 
NICKEL SULFIDES/BIOLOGICAL EFFECTS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL SULFIDES/CARCINOGENESIS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL SULFIDES/METABOLISM 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL SULFIDES/TERATOGENESIS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL SULFIDES/TOXICITY 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
NICKEL-CADMIUM BATTERIES/DESIGN 
Galvanic cell (German Patent), 4:30300 
NICKEL-CADMIUM BATTERIES/ELECTRIC CONTACTS 
Flame spraying accumulator plates for improved electrical contact 
(Patent), 4:30323 
NICKEL-CADMIUM BATTERIES/ELECTRODES 
Flame spraying accumulator plates for improved electrical contact 
(Patent), 4:30323 
NIOBIUM/BCC LATTICES 
Diffusion of hydrogen and its isotopes in BCC metals, 4:30804 
(SAND-78-1427C) 
NIOBIUM/CRYSTAL STRUCTURE 
Application of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Final report, 1 April 1973-31 March 
1978, 4:30815 (COO-3476-16) 
NIOBIUM/ELECTRICAL PROPERTIES 
Electromigration of hydrogen and deuterium in vanadium, 
niobium and tantalum, 4:30851 
NIOBIUM/EQUATIONS OF STATE 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
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NIOBIUM/FRACTURE PROPERTIES 
Application of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Final report, 1 April 1973-31 March 
1978, 4:30815 (COO-3476-16) 
NIOBIUM/MAGNETIC FIELDS 
Direct observation of the equilibrium misalignment between 
fluxoids and an applied magnetic field due to anisotropy effects 
in a type-II superconductor, 4:31817 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Effect of saturation with helium atoms and subsequent annealing 
on the structure and superconducting properties of niobium, 
4:30878 
NIOBIUM/SUPERCONDUCTIVITY 
Low temperature ultrasonic study of hydrogen in niobium, 
4:31815 (COO-1198-1247) 
NIOBIUM/TRANSPORT 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
NIOBIUM/ULTRASONIC WAVES 
Low temperature ultrasonic study of hydrogen in niobium, 
4:31815 (COO-1198-1247) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 
Development of NbsGe for power transmission applications. Final 
report, 4:29986 (EPRI-EL-965) 
NIOBIUM ALLOYS/CRYSTAL STRUCTURE 
Application of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Final report, 1 April 1973-31 March 
1978, 4:30815 (COO-3476-16) 
NIOBIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
NIOBIUM ALLOYS/ELECTRIC POTENTIAL 
Influence of thermally activated flux creep on the AC response of 
a hard superconductor, 4:30844 
NIOBIUM ALLOYS/ELECTRICAL PROPERTIES 
Electromigration of hydrogen and deuterium in vanadium, 
niobium and tantalum, 4:30851 
NIOBIUM ALLOYS/EQUATIONS OF STATE 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
NIOBIUM ALLOYS/FRACTURE PROPERTIES 
Application of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Final report, 1 April 1973-31 March 
1978, 4:30815 (COO-3476-16) 
High-temperature nitriding of the Zr + 1% Nb alloy, 4:30830 
NIOBIUM ALLOYS/LATTICE PARAMETERS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
NIOBIUM ALLOYS/MAGNETIC FLUX 
Influence of thermally activated flux creep on the AC response of 
a hard superconductor, 4:30844 
NIOBIUM ALLOYS/NITRIDATION 
High-temperature nitriding of the Zr + 1% Nb alloy, 4:30830 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Experimental determination of gauge length of ring samples cut 
from fuel claddings during cross tension (OKh16N15M3B and 
OOKh16N15M3B steels, OOKh20N30B, Zf + 12 Nb and Zr + 
2.5% Nb alloys), 4:30870 (NIIAR-P-23(317)) 
NIOBIUM ALLOYS/TRANSPORT 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
NIOBIUM BASE ALLOYS/FABRICATION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
NIOBIUM BASE ALLOYS/PERFORMANCE TESTING 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
NIOBIUM BASE ALLOYS/SYNTHESIS 
Formation of A-15 NbsGe by electron beam co-deposition, 
4:31820 
NIOBIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Formation of A-15 NbsGe by electron beam co-deposition, 
4:31820 
NIOBIUM HYDRIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Acoustic studies of hydride phase transitions, 4:30894 
Applications of some microscopic, diffraction and absorption 
techniques to the study of metal-hydrogen systems, 4:30889 
(BNL-25689) 
NIOBIUM OXIDES/CRYSTAL STRUCTURE 
Neutron scattering studies of the structural phase transformation 
in NbOs, 4:30893 
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NIOBIUM OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Neutron scattering studies of the structural phase transformation 
in NbOz, 4:30893 
NIOBIUM OXIDES/EVAPORATION 
High temperature thermodynamics and vaporization of the 
zirconium-niobium-oxygen system, 4:30984 (COO-1140-224) 
NIOBIUM OXIDES/REDOX REACTIONS 
Spectroelectrochemistry in melts: applications to molten 
chloroaluminates, 4:30968 (CONF-78 1063-5) 
NIOBIUM OXIDES/REDUCTION 
Kinetics of the initial stages of the reduction of NbzOs and TaOs 
by atomic hydrogen, 4:30906 
NIOBIUM OXIDES/THERMODYNAMIC PROPERTIES 
High temperature thermodynamics and vaporization of the 
zirconium-niobium-oxygen system, 4:30984 (COO-1140-224) 
NITRIC OXIDE/STRUCTURAL CHEMICAL ANALYSIS 
Doublet-quartet transitions in nitric oxide by low-energy variable- 
angle electron scattering, 4:31 
NITRILES 
See also CYANAMIDES 
TTF-TCNQ 
NITRILES/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
NITRITES/CHROMATOGRAPHY 
Waste management. Savannah River Laboratory quarterly report, 
April-June 1978, 4:29418 (DPST-78-125-2) 
NITROGEN/ACTIVATION ANALYSIS 
Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 
NITROGEN/ADSORPTION 
Molecular wake-shield precursor experiment. Final report, July 1, 
1978-December 31, 1978, 4:30837 (IS-4618) 
NITROGEN/CHEMICAL REACTIONS 
Sialon refractories from clay and coal, 4:28723 (CONF-781018-) 
NITROGEN/CHEMISORPTION 
I. Interaction of ammonia with single crystal rhodium catalysts. IT. 
Hydrogen and nitrogen adsorption on a W(111) surface: a 
theoretical molecular orbital approach, 4:30987 (IS-T-849) 
NITROGEN/ELECTRONIC STRUCTURE 
Atomic coreless Hartree-Fock pseudopotential for atoms Li 
through Ne, 4:31816 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
Electron-impact excitation function of the C*II/sub u/ state of No, 
4:31632 
Stieltjes-moment-theory technique for calculating resonance 
width’'s, 4:31620 (UCRL-82140) 
NITROGEN/NUCLEAR REACTION ANALYSIS 
Feasibility and market potential of protein determination of wheat 
using californium-252, 4:30960 (CONF-760436-P2) 
NITROGEN/REMOVAL 
Denitrification of carbonaceous feedstocks (Patent), 4:29140 
NITROGEN 14/LASER ISOTOPE SEPARATION 
Nitrogeen isotope separation by multiphoton dissociation of 
methylamine, 4:31025 (UCRL-81744) 
NITROGEN 14 REACTIONS/CHARGE-EXCHANGE 
REACTIONS 
Subbarrier nuclear charge exchange, 4:31790 
NITROGEN 15/LASER ISOTOPE SEPARATION 
Nitrogeen isotope separation by multiphoton dissociation of 
methylamine, 4:31025 (UCRL-81744) 
NITROGEN DIOXIDE/CORROSIVE EFFECTS 
Low-temperature corrosion of structural materials in N2O,. 
Chapter 3, 4:30855 
NITROGEN DIOXIDE/MONITORING 
Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 
NITROGEN IONS/ENERGY-LEVEL TRANSITIONS 
Theoretical study of equilibrium nitrogen plasma radiation, 
4:31618 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
Particulars of using N2O, in a solar gas turbine facility, 4:29639 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Device for injecting water into the cylinders of an internal 
combustion engine, particularly for reducing the degree of 
pollution of the latter (Patent), 4:30770 
Effect of stack gas recirculation into a steam generator’s air intake 
on nitrogen oxide discharge during gas at 4:29943 
NITROGEN OXIDES/AIR POLLUTION 
Apparatus for purifying exhaust gas (Patent), +3307 s07ee 
Catalyst and process for reducing nitrogen oxides (Patent), 
4:29950 
Catalytic converter apparatus, especially for oxides of nitrogen 
(Patent), 4:30773 





NITROGEN OXIDES/CHEMICAL REACTION KINETICS 


Dry method for the denitrification of exhaust gas containing 
nitrogen oxides (Patent), 4:31283 
Low copper NO/sub x/ reduction catalyst (Patent), 4:30772 
Method of neutralizing industrial waste gases (Patent), 4:31284 
NO/sub x/ reduction catalyst for internal combustion engine 
emission control (Patent), 4:30771 
Process for removal of nitrogen oxides from waste gas (Patent), 
4:29946 
Process for abating concentration of nitrogen oxides in 
combustion flue gas (Patent), 4:29947 
Process for denitration of exhaust gas (Patent), 4:29949 
Process of combustion with a blue flare (In Swedish), 4:31238 
(STU-75-3255) 
NITROGEN OXIDES/CHEMICAL REACTION KINETICS 
Possible mechanism of nitrogen oxides formation in turbulent 
diffusion combustion, 4:31051 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Possible mechanism of nitrogen oxides formation in turbulent 
diffusion combustion, 4:31051 
NITROGEN OXIDES/COMBUSTION CONTROL 
Heat transfer in furnaces: comparisons between a yellow flame 
and a blue one (In Swedish), 4:31239 (STU-75-3256) 
NITROGEN OXIDES/FRAGMENTATION 
Angular distributions, energy disposal, and branching studied by 
photoelectron- -photoion coincidence spectroscopy: O2*, NO*, 
ICI*, IBr*, and I,* fragmentation, 4:31622 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR LOGGING 
See NUCLEAR MAGNETIC LOGGING 
NMR SPECTRA/DATA ANALYSIS 
Analysis and computerized fitting of the lineshape of the NMR 
powder pattern, 4:31808 (IS-4516(Rev.)) 
NOISE/STANDARDS 
FAA noise abatement policy statements, 4:31519 
NOMOGRAMS 
Engineering method of designing lighting installations by a set 
luminance distribution, 4:30703 
NONDESTRUCTIVE TESTING 
Development and application of nondestructive test methods for 
coal conversion and utiliZation systems, 4:28689 (CONF- 
781018-) 
NONDESTRUCTIVE TESTING/RESEARCH PROGRAMS 
Nondestructive Testing Development Program. Quarterly 
progress report for period ending September 30, 1978, 4:30081 
(ORNL-5490) 
NON-EQUILIBRIUM PLASMA/EMISSION SPECTRA 
Spontaneuous radiation spectra of the non-isothermal electron-ion 
plasma layer, 4:31870 (ITF-77-60-R) 
NORTH ATLANTIC REGION 
See also CONNECTICUT 
MAINE 
MASSACHUSETTS 
NEW HAMPSHIRE 
RHODE ISLAND 
VERMONT 
NORTH ATLANTIC REGION/ICES 
Cost study application of the guidebook on integrated community 
energy systems: indirect economic and energy impacts, 4:30410 
(ANL/ICES-TM-17) 
NORTH ATLANTIC REGION/NUCLEAR POWER PLANTS 
Investigations of the seismological input to the safety design of 
nuclear power reactors in New England, 4:30220 (NUREG/ 
CR-0563) 
NORTH CAROLINA/MAGNETIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29356 (GJBX-16(79)(Vol.2)(Winston-Salem)) 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29328 (GJBX-16(79)(Vol.2)(Greensboro)) 
NORTH CAROLINA/RADIOMETRIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29356 (GJBX-16(79)(Vol.2)(Winston-Salem)) 
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NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29328 (GJBX-16(79)(Vol. — 
NORTH DAKOTA/NATURAL GAS 
Production statistics and engineering data. Oil in North Dakota. 
First half of 1977, 4:30489 
Production statistics and engineering data. Oil in North Dakota. 
Second half of 1977, 4:30490 
NORTH DAKOTA/PETROLEUM 
Production statistics and engineering data. Oil in North Dakota. 
First half of 1977, 4:30489 
Production statistics and engineering data. Oil in North Dakota. 
Second half of 1977, 4:30490 
NORTH SEA/MEETINGS 
North Sea and its economic impact, 4:29020 (CONF-7805160-) 
NORTH SEA/OFFSHORE PLATFORMS 
Some aspects on the design of pumping systems for North Sea Oil 
Platforms, 4:29126 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA SCOTIA/DEPOSITS 
Nova Scotia: interest in uranium, base metals, industrial minerals 
and coal, 4:29359 
NOZZLES 
See also JET DRILLS 
NOZZLES/DESIGN 
Determination of a nozzle’s optimal parameters in a gas dynamic 
laser, 4:31162 
NOZZLES/EFFICIENCY 
Experimental determination of the efficiency of a nozzle with a 
two-phase working medium under intensive heat and mass 
transfer conditions, 4:31203 
NOZZLES/INSPECTION 
Application of nonlinear signal processing to pipe and nozzle 
inspection (PWR), 4:30016 (EPRI-NP-964) 
NOZZLES/NONDESTRUCTIVE TESTING 
Application of nonlinear signal processing to pipe and nozzle 
inspection (PWR), 4:30016 (EPRI-NP-964) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/PRESSURE TUBES 
Steam venting capacity from reactor moderator, 4:30175 (UNI- 
1123) 
NUCLEAR DATA COLLECTIONS/ACCURACY 
Testing of ENDF/B cross section data in the Californium-252 
neutron benchmark field, 4:31757 (ORNL/RSIC-42) 
NUCLEAR DATA COLLECTIONS/BIBLIOGRAPHIES 
Source list of nuclear data bibliographies, compilations, and 
evaluations, 4:31742 (BNL-NCS-50702(2Ed.)) 
NUCLEAR DATA COLLECTIONS/DATA COVARIANCES 
Expectations for ENDF/B-V covariance files: coverage, strength 
and limitations, 4:31743 (CONF-780858-6) 
NUCLEAR DATA COLLECTIONS/DATA PROCESSING 
New approach to the adjustment of group cross-sections fitting 
integral measurements, 4:31744 (ORNL/RSIC-42) 
NUCLEAR EMULSIONS/PION MINUS REACTIONS 
Multiplicities of secondary charged particles in interactions of 50- 
GeV/c 7 mesons with emulsion nuclei, 4:31680 
NUCLEAR ENERGY/ENERGY POLICY 
Medium-term aspects of our petroleum supply, 4:29162 
NUCLEAR ENERGY/FORECASTING 
Nuclear energy alternatives, 4:30402 
NUCLEAR ENERGY/LEGISLATION 
Legislator scans upcoming nuclear proposals, 4:30399 
NUCLEAR ENGINEERING 
Nuclear Engineering, 4:30125 (CEER-S5) 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
Applications of surface-wave ray tracing, 4:31379 
Crustal structures inferred from Rayleigh-wave signatures of NTS 
explosions, 4:31380 
NUCLEAR EXPLOSIONS/GAS FLOW 
Transient high speed gas flow in a gravel stemming column 
(BANDICOOT Event), 4:31378 (UCID-18063) 
NUCLEAR EXPLOSIONS/MEETINGS 
Peaceful nuclear explosions. V, 4:31375 (STI/PUB-473) 
NUCLEAR FACILITIES 
See also ANTARES FACILITY 
FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/ACCIDENTS 
Report to Congress on abnormal occurrences, July-September 
1978, 4:30212 (NUREG-0090(Vol.1)(No.3)) 
NUCLEAR FACILITIES/DECOMMISSIONING 
Waste management practices in decommissioning nuclear 
facilities, 4:29469 (CONF-790209-3) 
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NUCLEAR FACILITIES/ENVIRONMENTAL EFFECTS 

Radiological environmental monitoring by NRC licensees for 
routine operations of nuclear facilities, 4:29467 (NUREG-0475) 

NUCLEAR FACILITIES/OFF-GAS SYSTEMS 

Control of particulate emissions from nuclear operations, 4:29434 
(TID-29332) 

NUCLEAR FACILITIES/RADIATION MONITORING 

Radiological environmental monitoring by NRC licensees for 
routine operations of nuclear facilities, 4:29467 (NUREG-0475) 

NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 

AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM- 6618) 

Dose-rate conversion factors for external exposure to photon and 
electron radiation from radionuclides occurring in routine 
releases from nuclear fuel cycle facilities (Conversion factors 
are given for dose rates to 21 organs from 240 different 
radionuclides for 3 different modes of exposure), 4:31498 
(NUREG/CR-0494) 

NUCLEAR FIREBALL MODEL 

Approach to equilibrium based on microscopic models of nuclear 
collisions (Yield ratios, differential cross sections), 4:31784 
(LBL-7766) 

NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
GAS FUELS 
LIQUID FUELS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/ISOTOPE RATIO 

Nondestructive fissile isotopic measurement technique for 7°°U- 
235 fuels using prompt and delayed fission-neutron counting, 
4:29387 (ORNL/TM-6686) 

NUCLEAR FUELS/RADIOMETRIC ANALYSIS 

Nondestructive fissile isotopic measurement technique for 7°*U- 
35 fuels using prompt and delayed fission-neutron counting, 
4:29387 (ORNL/TM-6686) 

NUCLEAR FUELS/TRANSPORT 
Inspection of nuclear fuel transport in Spain, 4:29408 (INIS-mf- 


3976) 
NUCLEAR INDUSTRY/NEUTRON SOURCES 
Applications of *°*Cf in the nuclear industry, 4:29511 (CONF- 
760436-P2) 
NUCLEAR INDUSTRY/WATER POLLUTION CONTROL 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
NUCLEAR MAGNETIC LOGGING/DATA ACQUISITION 
SYSTEMS 
Total intensity magnetometer logging as a stratigraphic tool in 
Tertiary volcanic rock, 4:31557 (UCRL-52617) 
NUCLEAR MAGNETIC RESONANCE/DATA ANALYSIS 
Computerized techniques for digital filtering and spectral 
decomposition with applications to nuclear magnetic resonance, 
4:30941 (IS-4620) 
NUCLEAR MATERIALS DIVERSION/HEARINGS 
Nuclear Regulatory Commission Authorization and Related 
Regulatory Issues. Hearings before the Committee on Interstate 
and Foreign Commerce, House of Representatives, Ninety-Fifth 
Congress, First session on H.R. 5186 and S. 266, April 29 and 
May 2, 1977, 4:30396 
NUCLEAR MATERIALS MANAGEMENT 
Physical protection of nuclear materials in-transit. Quarterly 
progress report, July-September 1978, 4:29476 (NUREG/CR- 
0625 


NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Dynamic material accountancy in an integrated safeguards system, 
4:29473 (GAT-NM-19) 
Isotopic safeguards techniques, 4:29479 (PNL-SA-6761) 
Material control in nuclear fuel fabrication facilities. Part II. 
Accountability, instrumntation, and measurement techniques in 
fuel fabrication facilities, P.O.1236909. Final report, 4:29388 
(UCRL-13942(Pt.2)) 
NUCLEAR MATERIALS MANAGEMENT/FAULT TREE 
ANALYSIS 
Material control study: a directed graph and fault tree procedure 
for adversary event set generation, 4:29484 (UCRL-81823) 
NUCLEAR MATERIALS MANAGEMENT/INVENTORIES 
Inventory and verification of stored nuclear materials, 4:29487 
NUCLEAR MATERIALS MANAGEMENT/MANUALS 
DOS/SS handbooks--a means of disseminating physical security 
equipment information, 4:29486 
NUCLEAR MATERIALS MANAGEMENT/SAFEGUARDS 
Dynamic material accountancy in an integrated safeguards system, 
4:29473 (GAT-NM-19) 


NUCLEAR POWER PLANTS/ECONOMIC IMPACT 


NUCLEAR MATERIALS MANAGEMENT/SIMULATION 

SOURCE: a convoy ambush simulation code, 4:29477 (NUREG/ 
CR-0641) 

NUCLEAR MATTER 
Critical review of critical phenomena in nuclear collisions, 4:31785 
(LBL-7766) 
NUCLEAR MEDICINE 
See also RADIOPHARMACEUTICALS 
RADIOTHERAPY 
NUCLEAR MEDICINE/IMAGE PROCESSING 
Nonlinear image processing methods (DOB), 4:31464 
NUCLEAR MEDICINE/RESEARCH PROGRAMS 

Nuclear medicine, 4:31458 (CEER-5) 

NUCLEAR PHYSICS/BIBLIOGRAPHIES 

Source list of nuclear data bibliographies, compilations, and 
evaluations, 4:31742 (BNL-NCS-50702(2Ed.)) 

NUCLEAR POWER 

Balancing nonproliferation and energy security, 4:30400 

Nuclear power in Britain, 4:29990 (INIS-mf-4156) 
NUCLEAR POWER/EVALUATION 

Nuclear energy today: pros and cons, 4:30406 
NUCLEAR POWER/FORECASTING 

Inevitability of atomic energy in India’s power programme, 
4:30397 (INIS-mf-4158) 

Nuclear energy today: pros and cons, 4:30406 

NUCLEAR POWER/HEARINGS 

Nuclear Regulatory Commission Authorization and Related 
Regulatory Issues. Hearings before the Committee on Interstate 
and Foreign Commerce, House of Representatives, Ninety-Fifth 
Congress, First session on H.R. 5186 and S. 266, April 29 and 
May 2, 1977, 4:30396 

NUCLEAR POWER/PUBLIC OPINION 

Nuclear power and the proliferation issue. Graham Young 
Memorial Lecture, University of Glasgow 24 February 1978, 
4:30398 (INIS-mf-4212) 

NUCLEAR POWER/PUBLIC RELATIONS 

Energy - environment - economy. Attempt at a classification of 
the system and its problems with regard to the development of 
science, 4:31420 (AED-Conf-77-139-010) 

Nuclear questions: church and nuclear energy, church and 
environment, church and progress, 4:30206 (INIS-mf-4150) 

Sociological studies on the surrounding field of perception of the 
population with regard to technological risks (here: nuclear 
power plants), 4:31421 (BF-R-62-530) 

NUCLEAR POWER/RISK ASSESSMENT 

Energy - environment - economy. Attempt at a classification of 
the system and its problems with regard to the development of 
science, 4:31420 (AED-Conf-77-139-010) 

NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
NUCLEAR POWER PLANTS/ACCIDENTS 

Report to Congress on abnormal occurrences, July-September 

1978, 4:30212 (NUREG-0090(Vol.1)(No.3)) 
NUCLEAR POWER PLANTS/AVAILABILITY 
Assessment of anomalies in the EEI data base on power plant 
performance, 4:29991 (ORNL/TM-6601) 
NUCLEAR POWER PLANTS/CAPITAL 
Nuclear energy: a Washington perspective, 4:30405 
NUCLEAR POWER PLANTS/CO-GENERATION 

Experience of operation of district-heating installations at the 

Beloyarskayh nuclear power plant, 4:30419 
NUCLEAR POWER PLANTS/CONSTRUCTION 

Construction status report: nuclear power plants. Data as of 
December 31, 1978 (USA), 4:30111 (NUREG- 
0030(Vol.2)(No.1)) 

Inspection of nuclear power plants under construction in Spain, 
4:30098 (INIS-mf-3974) 

U.S. Central Station Nuclear Electric Generating Units: 
significant milestones. (Status as of October 1, 1978), 4:29989 
(DOE/ET-0030/3(78)) 

NUCLEAR POWER PLANTS/COOLING SYSTEMS 

Cooling systems addendum: capital and total generating cost 

studies, 4:30498 (NUREG-0247) 
NUCLEAR POWER PLANTS/DATA 

Operational experience and failure statistics of nuclear power 
plants with LWR reactors in the Federal Republic of Gurtints, 
4:30177 (AED-Conf-78-004-009) 

NUCLEAR POWER PLANTS/DISTRICT HEATING 

Construction policy of nuclear power plants and nuclear heat and 
power plants in Czechoslovakia, 4:30119 (INIS-mf-4055) 

Experience of operation of district-heating installations at the 
Beloyarskayh nuclear power plant, 4:30419 

NUCLEAR POWER PLANTS/ECONOMIC IMPACT 

Energy - environment - economy. Attempt at a classification of 
the system and its problems with regard to the development of 
science, 4:31420 (AED-Conf-77-139-010) 
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NUCLEAR POWER PLANTS/ECONOMICS 
Nuclear energy today: pros and cons, 4:30406 
NUCLEAR POWER PLANTS/ENERGY STORAGE SYSTEMS 
Application of the storage capacity of hot-water feed lines in 
increasing installed heat plant electrical output, 4:30282 (INIS- 
mf-4055) 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 
Energy - environment - economy. Attempt at a classification of 
the system and its problems with regard to the development of 
science, 4:31420 (AED-Conf-77-139-010) 
Nuclear energy today: pros and cons, 4:30406 
NUCLEAR POWER PLANTS/EQUIPMENT 
Calculation of the duration of the technological cycle of 
manufacture of equipment for nuclear power plants, 4:30110 
NUCLEAR POWER PLANTS/EXPORTS 
Problems associated with the export of nuclear power plants, 
4:29992 (STI/PUB-488) 
NUCLEAR POWER PLANTS/FAST REACTORS 
Steam as a promising heat carrier for fast neutron reactors, 4:30140 
NUCLEAR POWER PLANTS/FORECASTING 
Nuclear energy: a Washington perspective, 4:30405 
NUCLEAR POWER PLANTS/FUEL CYCLE 
NUFACTS-Nuclear Fuel Cycle Activity Simulator: reference 
manual. Final report, 4:30113 (TID-29052) 
NUCLEAR POWER PLANTS/INSPECTION 
Inspection during operation of a nuclear power plant in Spain, 
4:30099 (INIS-mf-3975) 
Inspection of nuclear power plants under construction in Spain, 
4:30098 (INIS-mf-3974) 
Inspection of licensed nuclear power plants in the United States, 
4:30102 (INIS-mf-3979) 
Problems and experience of regulatory inspection in Finland 
during construction of nuclear power plants, 4:30104 (INIS-mf- 
4060 


Public information aspects of nuclear regulatory inspection in the 
United States, 4:30101 (INIS-mf-3978) 
NUCLEAR POWER PLANTS/OFF-PEAK ENERGY STORAGE 
Possible compensation of reduced electrical output of nuclear 
power and heat plants for peak power production, 4:30281 
(INIS-mf-4055) 
NUCLEAR POWER PLANTS/OPERATION 
General approach to the application of a nuclear source in the heat 
distribution system, 4:30122 (INIS-mf-4055) 
Role of nuclear heat sources in district heating and electric power 
distribution systems, 4:30117 (INIS-mf-4054) 
NUCLEAR POWER PLANTS/PHYSICAL PROTECTION 
DEVICES 
Barrier penetration database, 4:30112 (NUREG/CR-0181(Rev.1)) 
DOE Intrusion Detection Systems Handbook, 4:30238 
NUCLEAR POWER PLANTS/POWER GENERATION 
Data on the development of the West German electric power 
industry in 1977, 4:30497 (NP-23667) 
NUCLEAR POWER PLANTS/PUMPS 
Condensing steam turbine, OK-12A, to drive the main feed and 
booster pumps of high-capacity nuclear power plant units, 
4:30141 
NUCLEAR POWER PLANTS/QUALITY ASSURANCE 
Activities affecting quality during engineering, 4:29995 
Nuclear quality assurance: indoctrination and training, 4:29996 
Planning for design quality (Quality Program Index.), 4:30108 
Quality assurance during assembling of nuclear power plants 
according to German inspection practices, 4:30097 (INIS-mf- 
3973) 
Quality during construction, 4:29997 
United States Nuclear Regulatory Commission’s vendor 
inspection program, 4:30100 (INIS-mf-3977) 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Radioactive materials released from nuclear power plants. Annual 
report 1977, 4:30156 (NUREG-0521) 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 
Problem of processing and disposal of liquid radioactive wastes of 
nuclear power plants, 4:29465 
NUCLEAR POWER PLANTS/REACTOR COMMISSIONING 
U.S. Nuclear Regulatory Commission Inspection experience with 
nuclear power plant commissioning, 4:30103 (INIS-mf-3980) 
NUCLEAR POWER PLANTS/REACTOR CONTROL 
SYSTEMS 
Nuclear power plant control and instrumentation, 1978, 4:30148 
(STI/PUB-491(Vol.1)) 
Nuclear power plant plant control and instrumentation, 1978, 
4:30149 (STI/PUB-491(Vol.2)) 
NUCLEAR POWER PLANTS/REACTOR 
INSTRUMENTATION 
Nuclear power plant control and instrumentation, 1978, 4:30148 
(STI/PUB-491(Vol.1)) 
Nuclear power plant plant control and instrumentation, 1978, 
4:30149 (STI/PUB-491(Vol.2)) 
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NUCLEAR POWER PLANTS/REACTOR LICENSING 

Duties and responsibilities of the Nuclear Power Inspectorate and 
the National Radiation Protection Institute in connection with 
nuclear power plants, 4:30105 (INIS-mf-4064) 

Effects of a nuclear energy moratorium on the electric energy 
supply and the economic situation of the Federal Republic of 
Germany, 4:30106 (INIS-mf-4149) 

NUCLEAR POWER PLANTS/REACTOR OPERATION 

U.S. Central Station Nuclear Electric Generating Units: 
significant milestones. (Status as of October 1, 1978), 4:29989 
(DOE/ET-0030/3(78)) 

NUCLEAR POWER PLANTS/REACTOR SITES 

Investigations of the seismological input to the safety design of 
nuclear power reactors in New England, 4:30220 (NUREG/ 
CR-0563) 

Nonlinear soil-structure interaction. Final report, 4:30154 (EPRI- 
NP-945) 

NUCLEAR POWER PLANTS/REGULATIONS 

Nuclear energy today: pros and cons, 4:30406 

NUCLEAR POWER PLANTS/SEISMIC EFFECTS 

Elastic-plastic seismic analysis of power plant braced frames, 
4:30235 (UCRL-81104) 

Investigations of the seismological input to the safety design of 
nuclear power reactors in New England, 4:30220 (NUREG/ 
CR-0563) 

NUCLEAR POWER PLANTS/SHOCK ABSORBERS 

Snubber sensitivity study. Final report, FY 78, 4:30134 (ETEC- 
TDR-78-17) 

NUCLEAR POWER PLANTS/SITE SELECTION 

Site provision planning for nuclear power plants and other large- 
scale projects with environmental relevance in the FRG, 
4:30153 (AED-Conf-77-020-001) 

NUCLEAR POWER PLANTS/SOCIAL IMPACT 

Energy - environment - economy. Attempt at a classification of 
the system and its problems with regard to the development of 
science, 4:31420 (AED-Conf-77-139-010) 

Sociological studies on the surrounding field of perception of the 
population with regard to technological risks (here: nuclear 
power plants), 4:31421 (BF-R-62-530) 

NUCLEAR POWER PLANTS/STEAM TURBINES 

Condensing steam turbine, OK-12A, to drive the main feed and 
booster pumps of high-capacity nuclear power plant units, 
4:30141 

NUCLEAR POWER PLANTS/WASTE HEAT UTILIZATION 

Concept of nuclear heat application in the Czechoslovak chemical 
industry, 4:30684 (INIS-mf-4055) 

Possible uses of low-potential nuclear heat in agriculture, 4:30683 
(INIS-mf-4055) 

NUCLEAR REACTION ANALYSIS 

(Chemical analysis based on detection and analysis of prompt nuclear 

reaction products, e.g., gamma rays, neutrons, or charged particles.) 
NUCLEAR REACTION ANALYSIS/COMPUTER CODES 

Analysis of a nuclear backscattering and reaction data by the 

method of convolution integrals, 4:30963 (ORNL/TM-6697) 
NUCLEAR REACTION ANALYZERS/MATERIALS HANDLING 
Nuclear assay of coal. Volume 7. Coal rheology and its impact on 
nuclear assay. Final report, 4:30961 (EPRI-FP-989(Vol.7)) 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 
ARGON 40 REACTIONS 
BORON 10 REACTIONS 
DEUTERON REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
KAON REACTIONS 
NEON 20 REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
NUCLEON REACTIONS 
ONE-NUCLEON TRANSFER REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 
TWO-NUCLEON TRANSFER REACTIONS 
NUCLEAR REACTIONS/EVAPORATION MODEL 

Nucleus-nucleus interactions at energies of several hundred MeV/ 

nucleon, 4:31791 
NUCLEAR REACTIONS/PION CONDENSATION 

Critical review of critical phenomena in nuclear collisions, 4:31785 
(LBL-7766) 

NUCLEAR REACTIONS/QUARK MODEL 

Critical review of critical phenomena in nuclear collisions, 4:31785 
(LBL-7766) 

NUCLEAR REACTORS 
See REACTORS 
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NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE/WAVE FUNCTIONS 
Relativistic nucleons in nuclei, 4:31783 
NUCLEAR TRADE/MEETINGS 
Problems associated with the export of nuclear power plants, 
4:29992 (STI/PUB-488) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/ELECTRONIC EQUIPMENT 
Series II tests of B77 component section, 4:31377 (SAND-78-8024) 
NUCLEAR WEAPONS/PROLIFERATION 
Nye: at the nuclear crossroads, 4:30401 
NUCLEON ISOBARS 
See N*RESONANCES 
NUCLEON REACTIONS 
See also ANTIPROTON REACTIONS 
NUCLEON REACTIONS/BREAKUP REACTIONS 
Deuteron breakup induced by protons and neutrons, 4:31749 
NUCLEON-ANTINUCLEON INTERACTIONS 
See also PROTON-ANTIPROTON INTERACTIONS 
NUCLEON-ANTINUCLEON INTERACTIONS/PARTICLE 
MODELS 
Level order of the N anti N spectrum in potential models (Isospin 
natural parity), 4:31708 (BNL-24970) 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/PHASE SHIFT 
Comparison between phase shift derived and exactly calculated 
nucleon-nucleon interaction matrix elements (Uncoupled 
channel Sussex approach, DWBA, square-well potential, tables), 
4:31721 
NUCLEONS 
See also NEUTRONS 
PROTONS 
NUCLEONS/ELECTROMAGNETIC FORM FACTORS 
Electromagnetic form factor of the nucleon in the timelike region, 
4:31694 
NUMAK REACTORS/NEUTRON REACTIONS 
Application of uncertainty analysis in conceptual fusion reactor 
design, 4:31921 (ORNL/RSIC-42) 
NUMAK REACTORS/UNCERTAINTY PRINCIPLE 
Application of uncertainty analysis in conceptual fusion reactor 
design, 4:31921 (ORNL/RSIC-42) 
NUMAK REACTORS/WALL LOADING 
Application of uncertainty analysis in conceptual fusion reactor 
design, 4:31921 (ORNL/RSIC-42) 
NYLON/TESTING 
Design and development of the 24-foot diameter hybrid Kevlar- 
29/nylon ribbon parachute, 4:30910 (SAND-79-0015C) 
NYMPHS 
See LARVAE 
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OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OCEAN THERMAL ENERGY CONVERSION/BIOLOGICAL 
FOULING 
Session III: ocean thermal! energy conversion (Economic 
feasibility and biofouling problems), 4:29645 (CONF-7705119-) 
Session III: ocean thermal energy conversion (Experiences with 
Keahole Point experiment), 4:29646 (CONF-7705119-) 
OCEAN THERMAL ENERGY CONVERSION/ECONOMIC 
ANALYSIS 
Session III: ocean thermal energy conversion (Economic 
feasibility and biofouling problems), 4:29645 (CONF-7705119-) 
OCEAN THERMAL ENERGY CONVERSION/ 
EVAPORATORS 
OTEC performance tests of the Union Carbide flooded-bundle 
evaporator, 4:29644 (ANL/OTEC-PS-1) 
OCEAN THERMAL ENERGY CONVERSION/PUBLIC 
RELATIONS 
Session III: ocean thermal energy conversion (Questions and 
answers on public awareness and technology assessment of 
OTEC), 4:29647 (CONF-7705119-) 
OCEAN THERMAL ENERGY CONVERSION/RESEARCH 
PROGRAMS 
Session III: ocean thermal energy conversion (Experiences with 
Keahole Point experiment), 4:29646 (CONF-7705119-) 
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OCEAN THERMAL ENERGY CONVERSION/SITE 
SELECTION 
Statistical nature of cold fronts within the Gulf of Mexico and 
their potential influence on OTEC operations, 4:29649 (PNL- 
2878) 
OCEAN THERMAL ENERGY CONVERSION/ 
TECHNOLOGY ASSESSMENT 
Session III: ocean thermal energy conversion (Questions and 
answers on public awareness and technology assessment of 
OTEC), 4:29647 (CONF-7705119-) 
OCEAN THERMAL POWER PLANTS/FEASIBILITY STUDIES 
Conceptual study on the feasibility of integrating geothermal and 
ocean thermal energy cycles utilizing the geopressured 
geothermal fluids of the Texas-Louisiana Gulf Coast, 4:29814 
(CONF-771153-P2) 
OCEAN THERMAL POWER PLANTS/HYBRID SYSTEMS 
Conceptual study on the feasibility of integrating geothermal and 
ocean thermal energy cycles utilizing the geopressured 
geothermal fluids of the Texas-Louisiana Gulf Coast, 4:29814 
(CONF-771153-P2) 
OCEAN THERMAL POWER PLANTS/OFFSHORE 
PLATFORMS 
Theoretical evaluations of the seakeeping performance and 
resistance/propulsion characteristics of five candidate OTEC 
platforms, 4:29648 (COO-268 1-1) 
OCEANOGRAPHY/RESEARCH PROGRAMS 
International Decade of Ocean Exploration. Progress report 
Volume 7, April 1977-April 1978, 4:31581 
OCEANS 
See SEAS 
OFF-PEAK ENERGY STORAGE/ENERGY STORAGE SYSTEMS 
Possible compensation of reduced electrical output of nuclear 
power and heat plants for peak power production, 4:30281 
(INIS-mf-4055) 
OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 
Office of Electrochemical Project Management, 4:30287 (ANL- 
78-70) 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
Development of Li-Al/FeS cells with LiCl-rich electrolyte, 
4:30304 (CONF-7810135-2) 
Lithium/metal sulfide batteries, 4:30286 (ANL-78-70) 
OFF-PEAK ENERGY STORAGE/METAL-NONMETAL 
BATTERIES 
Secondary battery on cell with dual electrode (German Patent), 
4:30329 
OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 
BATTERIES 
Electrochemical storage cell (Patent; cathode additive for better 
recharging), 4:30307 
Peak power from batteries. The sodium-sulfur battery - an 
accumulator for peak load compensation, 4:30295 
Secondary battery or cell with composite electrode (German 
patent), 4:30328 
Secondary battery on cell with dual electrode (German Patent), 
4:30329 
OFFSHORE DRILLING 
Preventing contamination of the marine environment when 
washing sand plugs with a hydrocyclone installation, 4:29176 
OFFSHORE DRILLING/EQUIPMENT 
Information feedback, reliability and user's requirements, 4:31132 
OFFSHORE DRILLING/MECHANICAL VIBRATIONS 
Vibration isolation and noise control of pumps and compressors 
on offshore rigs, 4:31135 
OFFSHORE DRILLING/NOISE 
Vibration isolation and noise control of pumps and compressors 
on offshore rigs, 4:31135 
OFFSHORE NUCLEAR POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Marine ecology, 4:31413 (CEER-S) 
OFFSHORE NUCLEAR POWER PLANTS/PRICE- 
ANDERSON ACT 
Law of catastrophic events on offshore nuclear facilities, 4:30109 
OFFSHORE NUCLEAR POWER PLANTS/REACTOR 
ACCIDENTS 
Law of catastrophic events on offshore nuclear facilities, 4:30109 
OFFSHORE OPERATIONS 
See also UNDERWATER FACILITIES 
OFFSHORE OPERATIONS/ENVIRONMENTAL EFFECTS 
Report on the Atlantic offshore users workshop, 4:31415 (DEL- 
SG-11-77) 
OFFSHORE OPERATIONS/INSTALLATION 
Development of analysis techniques for deployment, 4:31273 
OFFSHORE OPERATIONS/MANAGEMENT 
Report on the Atlantic offshore users workshop, 4:31415 (DEL - 
SG-11-77) 





OFFSHORE OPERATIONS/MEETINGS 


OFFSHORE OPERATIONS/MEETINGS 
Report on the Atlantic offshore users workshop, 4:31415 (DEL- 
SG-11-77) 
OFFSHORE PLATFORMS/COMPRESSORS 
Offshore turbine package specification, 4:31134 
Pumps and compressors for offshore oil and gas, 4:29125 
OFFSHORE PLATFORMS/CONSTRUCTION 
Using air and water to assist piling and anchoring offshore, 
4:31125 
OFFSHORE PLATFORMS/COUPLINGS 
Flexible metallic couplings, 4:31131 
OFFSHORE PLATFORMS/CRANES 
Under water crane (Patent), 4:31117 
OFFSHORE PLATFORMS/DESIGN 
Oscillating installation for installing in a body of water and 
method for its construction (Patent), 4:31114 
OFFSHORE PLATFORMS/DRILLING RIGS 
Offshore driller rig (Patent), 4:31116 
OFFSHORE PLATFORMS/DYNAMIC LOADS 
Waves and wave forces in the presence of currents, 4:31279 
OFFSHORE PLATFORMS/EQUIPMENT 
Information feedback, reliability and user's requirements, 4:31132 
Optical alignment as applied to rotating and reciprocating 
machinery, 4:31133 
OFFSHORE PLATFORMS/FOUNDATIONS 
Split air convection pile (Patent), 4:31109 
OFFSHORE PLATFORMS/GAS INJECTION 
Centrifugal compressors for recompression and re-injection on 
offshore platforms, 4:29287 
Compression of natural gas from platform to onshore pipeline, 
4:29278 
OFFSHORE PLATFORMS/PERFORMANCE 
Theoretical evaluations of the seakeeping performance and 
resistance/propulsion characteristics of five candidate OTEC 
platforms, 4:29648 (COO-2681-1) 
OFFSHORE PLATFORMS/PUMPS 
Application of recent pump developments to the needs of the 
offshore oil industry (Design of centrifugal pumps), 4:31124 
Development and production of the main oil line pumps for the 
Ninian production platforms, 4:29128 
Pumps and compressors for offshore oil and gas, 4:29125 
Some aspects on the design of pumping systems for North Sea Oil 
Platforms, 4:29126 
Vertical lineshaft centrifugal pumps for North Sea Platform 
installations, 4:31126 
OFFSHORE PLATFORMS/UNDERWATER OPERATIONS 
Docking an offshore structure with a submerged fixture (Patent), 
4:29071 
OFFSHORE PLATFORMS/WAVE FORCES 
Interaction of plane waves with a row of cylinders, 4:31278 
“— — on large bodies. A survey of numerical methods, 
:31276 
OHIO VALLEY REGION/ENERGY SOURCE DEVELOPMENT 
Energy and environment: an intergovernmental perspective, 
4:30372 (COO-4310-1) 
OIL FIELDS 
Hydrological and hydrochemical features of Karazhanbas and 
North Buzachi fields, 4:29040 
OIL FIELDS/BIOCHEMISTRY 
Hydrogas-biochemical studies in the Upper Kamsk depression 
(Vyatsk and Kyrykmassk oil fields), 4:29200 
OIL FIELDS/EXPLOITATION 
Effect of geological factors on oil field development, 4:29115 
Method for a dual-stage selection of optimal versions of oil field 
operations, 4:29106 
OIL FIELDS/HYDROGEN SULFIDES 
Distribution characteristics of hydrogen sulfide in petroleum gases 
and its formation in the eastern Russian platform, 4:29199 
OIL FIELDS/OIL YIELDS 
Effect of thermal-physical methods on increasing oil yield, 4:29113 
OIL FIELDS/PUMPS 
Development and production of the main oil line pumps for the 
Ninian production platforms, 4:29128 
OIL FIELDS/RADIOACTIVITY 
Nature of carbonate deposit radioactivity in the Orenburg field, 


4:29051 
OTL FURNACES/BURNERS 
Burner for liquid fuel (Patent), 4:31242 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS 
See also ATHABASCA DEPOSIT 
OIL SAND DEPOSITS/EVALUATION 
Geostatistical applications in the Athabasca tar sands, 4:29291 
OIL SAND DEPOSITS/EXPLOITATION 
Activity of the production of energy from tar sands of the United 
States, 4:29288 
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OIL SAND DEPOSITS/GEOLOGY 
Geostatistical applications in the Athabasca tar sands, 4:29291 
OIL SAND INDUSTRY 
See also MINERAL INDUSTRY 
OIL SAND INDUSTRY/FORECASTING 
Future of Utah Tar Sands, 4:29289 
OIL SAND TAILINGS/CENTRIFUGATION 
Recovery of hydrocarbon from dilution centrifuging tailings 
(Patent), 4:29308 
OIL SANDS/BOREHOLE LINKING 
Viscous oil recovery method (Patent), 4:29301 
OIL SANDS/HOT-WATER PROCESSES 
Deaerator circuit for bitumen froth (Patent), 4:29307 
Recovery of hydrocarbon from dilution centrifuging tailings 
(Patent), 4:29308 
OIL SANDS/REVERSE COMBUSTION 
U.S. Energy Research and Development Administration field 
experiment (for tar sand oil recovery), 4:29304 
OIL SANDS/STEAM INJECTION 
Recovery of petroleum from viscous petroleum-containing 
formations including tar sands (Patent), 4:29298 
Viscous oil recovery method (Patent), 4:29301 
OIL SATURATION/MEASURING METHODS 
Fluid saturations from electrical measurements between wells, 
4:29060 (BETC/RI-78/1) 
OIL SHALE DEPOSITS/GEOLOGICAL SURVEYS 
Office of naval petroleum and oil shale reserve. Annual report of 
operations, October 1, 1978, 4:29062 (DOE/RA-0011) 
OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
OIL SHALE INDUSTRY/ECONOMICS 
Oil shales - energy carrier and raw material, 4:31285 
OIL SHALE INDUSTRY/FINANCIAL INCENTIVES 
Key to unlocking a new resource (Current status; need for 
financial incentives), 4:29290 
OIL SHALE INDUSTRY/FORECASTING 
Future of oil shale, 4:30494 
OIL SHALE INDUSTRY/TECHNOLOGY ASSESSMENT 
Future of oil shale, 4:30494 
OIL SHALE INDUSTRY/WATER POLLUTION CONTROL 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
OIL SHALE MINING/ENVIRONMENTAL IMPACTS 
Comment paper: a preliminary assessment of the environmental 
impacts from oil shale developments, EPA-600/7-77-069, July 
1977, 4:29316 (TID-29387) 
OIL SHALE MINING/RESEARCH PROGRAMS 
Geotechnical and environmental design of a mining research 
facility in deep, thick oil shale deposits, 4:29293 
OIL SHALES 
See also BLACK SHALES 
HOT-WATER PROCESSES 
OIL SHALES/CHEMICAL COMPOSITION 
Identification of novel (17 AH)-hopanes in shales, coals, lignites, 
sediments, and petroleum, 4:29202 
OIL SHALES/CHEMICAL REACTION KINETICS 
Reaction kinetics for remodeling oil shale retorting, 4:29305 
(UCRL-81622) 
OIL SHALES/CREEP 
Creep and relaxation of oil shale, 4:29311 
OIL SHALES/ENERGY SOURCE DEVELOPMENT 
Energy from new sources. Crude oil, gas, and fuels on the basis of 
oil shales and coal, 4:28653 
OIL SHALES/FATIGUE 
Fatigue tests of oil shale, 4:29310 
OIL SHALES/FLUIDIZED-BED COMBUSTION 
Oil shales - energy carrier and raw material, 4:31285 
OIL SHALES/FRACTURE PROPERTIES 
Some deformation and fracture characteristics of oil shale, 4:29312 
OIL SHALES/IN-SITU RETORTING 
BX In Situ Oil Shale Project. Quarterly technical progress report, 
June 1-August 31, 1977, 4:29296 (FE-1747-2) 
Establishing a combustion zone below a sill pillar in an in situ oil 
shale retort (Patent), 4:29300 
Method of breaking shale oil-water emulsion (Patent), 4:29302 
“ann” flow analysis of oil shale retorting, 4:29297 (UCRL- 
1 
OIL SHALES/MECHANICAL PROPERTIES 
Some deformation and fracture characteristics of oil shale, 4:29312 
OIL SHALES/RETORTING 
Oil shales - energy carrier and raw material, 4:31285 
Physico-chemical properties of bituminous oil, 4:29295 
Reaction kinetics for remodeling oil shale retorting, 4:29305 
(UCRL-81622) 
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Separation and recovery of heat carriers in an oil shale retorting 
process (Patent), 4:29306 
OIL SHALES/STRESS RELAXATION 
Creep and relaxation of oil shale, 4:29311 
OIL SPILLS/EMISSION SPECTRA 
Spectral characteristics of radioemission from a sea surface 
polluted by oil products (0.8 to 3.2 cm), 4:29174 
OIL SPILLS/EMULSIFICATION 
Compositions and processes for the dispersing of oil spillages 
(Patent), 4:29175 
OIL WELLS 
See also PETROLEUM 
Application of enzymic agents in the technique of oil excavation 
(As viscosity breaking agents), 4:29130 
OIL WELLS/ACIDIZATION 
Processing the facing zone of boreholes with fluosilicic acid, 
4:29124 
Testing seams by preliminary acid treatment in uncased wells, 
4:29105 
OIL WELLS/BRINES 
Fluid saturations from electrical measurements between wells, 
4:29060 (BETC/RI-78/1) 
OIL WELLS/CARBON DIOXIDE INJECTION 
Forecasting indices of oil field operations by new methods of oil 
yield, 4:29119 
Study of CO: recovery and tertiary oil production enhancement in 
the Los Angeles Basin. Final report, September 1978, 4:29065 
(SAN-1582-1) 
Use of carbon dioxide in petroleum extraction (Book in Russian), 
4:29129 
OIL WELLS/CONTROL 
Terminating the flow of fluids from uncontrolled wells (Patent), 
4:29068 
OIL WELLS/DIRECTIONAL DRILLING 
Plotting borehole path in accordance with curvature and twist 
measurement by a dip compass with hinge-coupled rods, 
4:29093 
OIL WELLS/ENHANCED RECOVERY 
Computation of the economic effectiveness of measures for 
increasing oil recovery, 4:29102 
OIL WELLS/EXPLOSIVE STIMULATION 
Tubing conveyed sand consolidating method (Patent), 4:29081 
OIL WELLS/FLUID INJECTION 
Combination solvent-noncondensible gas injection method for 
recovering petroleum from viscous petroleum-containing 
formations including tar sand deposits (Patent), 4:29303 
Oxidized lignosulfonates as additives in oil recovery processes 
involving chemical recovery agents (Patent), 4:29066 
Stabilized aqueous gels and uses thereof (Patent), 4:29073 
Stabilized aqueous gels and uses thereof (Patent), 4:29074 
OIL WELLS/GAS INJECTION 
Combination solvent-noncondensible gas injection method for 
recovering petroleum from viscous petroleum-containing 
formations including tar sand deposits (Patent), 4:29303 
Influence of the ratio of operating agents on the effectiveness of 
water and gas-extraction of petroleum, 4:29121 
Use of petroleum gas for increasing the petroleum recovery from 
the Samotlor deposit, 4:29120 
OIL WELLS/IN-SITU COMBUSTION 
Control of the in-situ combustion on sections of the Balakhan- 
Sabunch-Ramanin deposit, 4:29108 
OIL WELLS/MAINTENANCE 
Some problems of efficacy of oil well overhaul in the oil and gas 
production administration of bashkiria, 4:29167 
OIL WELLS/MICROEMULSION FLOODING 
Research on surfactant polymer oil recovery systems. Project 
status report, first quarter: June 1-August 31, 1978, 4:29058 
(BETC-0008-1) 
OIL WELLS/NEUTRON-GAMMA LOGGING 
Method and apparatus for pulsed neutron spectral analysis using 
spectral stripping (Patent), 4:29026 
Method and apparatus for pulsed neutron spectral analysis using 
spectral stripping (Patent), 4:29027 
Well-logging study of the carbonate reservoirs at Belorussia 
deposits, 4:29056 
OIL WELLS/OIL SATURATION 
Fluid saturations from electrical measurements between wells, 
4:29060 (BETC/RI-78/1) 
OIL WELLS/PLUGGING 
Tubing conveyed sand consolidating method (Patent), 4:29081 
OIL WELLS/PRODUCTIVITY 
Effect of densification of a borehold grid on production indices in 
high-viscosity oil production, 4:29092 
Evaluation of productivity of weakly flowing oil-gas seam in deep 
exploratory boreholes, 4:29104 
Study of fluid filtration in a zonal-heterogenous seam, 4:29109 
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OIL WELLS/PUMPS 
Fluid sensitive shutdown for well pump (Patent), 4:29070 
OIL WELLS/RELIEF VALVES 
Test valve having automatic bypass for formation pressure 
(Patent), 4:29082 
OIL WELLS/RESISTIVITY LOGGING 
Well-logging study of the carbonate reservoirs at Belorussia 
deposits, 4:29056 
OIL WELLS/SEALS 
Sealing wells (Patent), 4:29077 
OIL WELLS/SONIC LOGGING 
Use of acoustical wave parameters for identifying permeable beds 
in carbonate layers, 4:29049 
Well-logging study of the carbonate reservoirs at Belorussia 
deposits, 4:29056 
OIL WELLS/STEAM INJECTION 
Oil crossflow in a stratified seam after steam injection has stopped, 
4:29123 
Recovery of petroleum from viscous petroleum-containing 
formations including tar sands (Patent), 4:29298 
Steam flooding hydrocarbon recovery process (Patent), 4:29067 
Thermal oil recovery method (Patent), 4:29078 
Thermal oil recovery method (Patent), 4:29080 
OIL WELLS/VALVES 
Oil well testing valve with liquid spring (Patent), 4:29075 
Self adjusting liquid spring operating apparatus and method for 
use in an oil well valve (Patent), 4:29072 
OIL WELLS/WATERFLOODING 
Amoco expands Argentina floods, 4:29083 
Characteristics of the water displacement of petroleum with visco- 
elastic properties, 4:29122 
Control of the development of petroleum deposits (Book in 
Russian), 4:29101 
Forecasting indices of oil field operations by new methods of oil 
yield, 4:29119 
Influence of gypsum deposits in boreholes on developmental 
factors of the Mancharov field, 4:29107 
Influence of the ratio of operating agents on the effectiveness of 
water and gas-extraction of petroleum, 4:29121 
Pumps for Water Injection, 4:29127 
Use of petroleum gas for increasing the petroleum recovery from 
the Samotlor deposit, 4:29120 
OIL WELLS/WELL CASINGS 
Safety apparatus for automatically sealing hydraulic lines within a 
sub-sea well casing (Patent), 4:29076 
OIL WELLS/WELL COMPLETION 
Techniques and technology of cementing wells (Book in Russian), 
4:29100 
Well perforator with anchor and method (Patent), 4:29069 
OIL WELLS/WELL DRILLING 
Analysis of a pressure diagram when fluid is displaced in a 
borehole connected to a bed of high water conductivity, 
4:29110 
Bit cooling by heat pipes in extra-deep drilling, 4:29088 
Determination of optimal parameters for drilling with helical 
facing motors, 4:29117 
Drilling petroleum and gas wells (Book in Russian), 4:29099 
Dynamic interaction between a string of drill pipes and vertical 
hole bottom, 4:29090 
Effective drilling technology with rolling cutter bits, 4:29103 
OIL WELLS/WELL STIMULATION 
New flushing fluid, 4:29087 
OIL-FILLED CABLES/TEMPERATURE DISTRIBUTION 
Design and testing for a system to monitor temperature in 
underground electric power transmission cables, 4:29971 (HCP/ 
T-2079) 
OIL-FILLED CABLES/TEMPERATURE MONITORING 
Design and testing for a system to monitor temperature in 
underground electric power transmission cables, 4:29971 (HCP/ 
T-2079) 
OILS 
See also FUEL OILS 
SHALE OIL 
WASTE OILS 
OILS/REGENERATION 
Preparation and regeneration installations for transformer oil, 
4:29960 
OKLO PHENOMENON/RESEARCH PROGRAMS 
Oklo: Natural Fission Reactor Program. Progress report, October 
1-December 31, 1978, 4:29319 (LA-7658-PR) 
OMEGA-784 RESONANCES/PARTICLE PRODUCTION 
Reggeon trajectories and problems of describing 7N_ -rhoN and 
aN--wN reactions, 4:31715 
ONCOGENIC VIRUSES/CHEMICAL ACTIVATION 
Carcinogenesis, 4:31478 (ANL-78-90) 
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ONDULATOR RADIATION/MONOCHROMATORS 
Emission of polarized quasimonochromatic ‘y rays by 
ultrarelativistic electrons in a transverse periodic magnetic field, 
4:31802 
ONDULATOR RADIATION/RADIATION SOURCES 
Emission of polarized quasimonochromatic y rays by 
ultrarelativistic electrons in a transverse periodic magnetic field, 
4:31802 
ONE-NUCLEON TRANSFER REACTIONS/FORM FACTORS 
Sturm-Liouville expansion method in nuclear physics, 4:31792 
ONTARIO/POWER GENERATION 
Wood-fired electricity generation in Eastern Ontario, 4:29940 
(NP-23601) 
ONUMA GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Tracer-tests applied at the Onuma Geothermal Power Station, and 
the considerations about the geothermal reservoir and the 
water-shielding of the wells, 4:29839 
ONUMA GEOTHERMAL FIELD/GEOTHERMAL 
Tracer-tests applied at the Onuma Geothermal Power Station, and 
the considerations about the geothermal reservoir and the 
water-shielding of the wells, 4:29839 
OOCYTES/RADIOSENSITIVITY 
X-ray stage sensitivity of mouse oocytes and its bearing on dose- 
response curves (X radiation), 4:31489 
OPEC 
(Organization of Petroleum Exporting Countries.) 
OPEC/ECONOMIC POLICY 
Formation of oil prices of the Organization of Petroleum 
Exporting Countries (OPEC), 4:29157 (NP-23596) 
OPEC/GOVERNMENT POLICIES 
U.S. intelligence analysis and the oil issue, 1973-1974, 4:30491 
OPEC/PETROLEUM INDUSTRY 
IAE Monograph: a comparison of energy projections to 1985, 
4:30486 (NP-23637) 
OPTICAL MODELS/ISOBARIC ANALOGS 
Theory of analog resonances, 4:31782 
ORAL CAVITY/HISTOLOGY 
Isolation, separation, and characterization of epithelial and 
connective cells from rat palate, 4:31431 (UR-3490-1524) 
ORBITAL SOLAR POWER PLANTS/DESIGN 
Satellite power system. Concept development and evaluation 
program, 4:29632 (DOE/ER-0023) 
ORBITAL SOLAR POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Preliminary environmental assessment for the satellite power 
system (SPS), 4:29631 (DOE/ER-0021/2(Vol.2)) 
ORBITAL SOLAR POWER PLANTS/HEALTH 
Preliminary environmental assessment for the satellite power 
system (SPS), 4:29631 (DOE/ER-0021/2(Vol.2)) 
ORE PROCESSING 
See also MILL TAILINGS 
ORE PROCESSING/DEMONSTRATION PLANTS 
Design and operation of a continuous ion-exchange demonstration 
plant for the recovery of uranium, 4:29374 
ORES 
See also COPPER ORES 
THORIUM ORES 
URANIUM ORES 
ORES/ACTIVATION ANALYSIS 
Analysis of geological material and especially ores by means of a 
52Cf source, 4:30956 (CONF-760436-P2) 
ORES/EXPLORATION 
Nova Scotia: interest in uranium, base metals, industrial minerals 
and coal, 4:29359 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS/MOLECULAR 
STRUCTURE 
Crystal and molecular structure of herbicides. I. Pyrazon, 4:31016 
ORGANIC COMPOUNDS 
See also AMINES 
CARBOHYDRATES 
CHEMICAL FEEDSTOCKS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
LIPIDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
PROTEINS 








STEROIDS 
ORGANIC COMPOUNDS/AIR POLLUTION MONITORS 
Dosimeter (Patent), 4:31396 
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ORGANIC COMPOUNDS/RESEARCH PROGRAMS 
Organic Materials Division quarterly report, April-June 1978, 
4:30919 (UCRL-50019-78-2) 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED AROMATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Basic energy science, 4:30983 (ANL-78-70) 
ORGANIC NITROGEN COMPOUNDS 
See also ADENINES 
AMIDES 
AMINES 
AMINO ACIDS 
CHLOROPHYLL 
CYANAMIDES 
HISTAMINE 
NITRILES 
OXIMES 
PORPHYRINS 
PROTEINS 
PYRAZINES 
TRYPTOPHAN 
ORGANIC NITROGEN COMPOUNDS/CHEMICAL 
ANALYSIS 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1977-April 1978, 4:28795 
(FE-2367-9) 
ORGANIC NITROGEN COMPOUNDS/CRYSTAL 
STRUCTURE 
Structure of hycanthone methanesulfonate, [C2oH2sN2O2 
S][(CHsSO3H]:an antischistosomal agent, 4:31021 
ORGANIC NITROGEN COMPOUNDS/MOLECULAR 
STRUCTURE 
Crystal and molecular structure of herbicides. I. Pyrazon, 4:31016 
Crystal and molecular structure of organophosphorus insecticides. 
7. Crufomate, 4:31017 
ORGANIC OXYGEN COMPOUNDS 
See also ANISOLE 
ARALDITE 
CARBOHYDRATES 
EPOXIDES 
ETHERS 
ETHYL ETHER 
LIPIDS 
STEROIDS 
ORGANIC OXYGEN COMPOUNDS/ACETYLATION 
Oxygen and oxygen functionalities in coal and coal liquids (Book 
chapter), 4:28818 
ORGANIC OXYGEN COMPOUNDS/CHEMICAL ANALYSIS 
Oxygen and oxygen functionalities in coal and coal liquids (Book 
chapter), 4:28818 
ORGANIC OXYGEN COMPOUNDS/CRYSTAL STRUCTURE 
Crystallographic characterization of 2,2,7,7-tetrapheny]-6- 
oxabicycol[3.2.1Joctan-5-ol, Cs: H2sOz: reaction product of 4,4- 
diphenylcylohex-2-en-1-one and the radical anion of 
benzophenone, 4:31020 
ORGANIC PHOSPHORUS COMPOUNDS 
See also TBP 
ORGANIC PHOSPHORUS COMPOUNDS/MOLECULAR 
STRUCTURE 
Crystal and molecular structure of organophosphorus insecticides. 
8. Ronnel oxon, 4:31015 
Crystal and molecular structure of organophosphorus insecticides. 
7. Crufomate, 4:31017 
ORGANIC POLYMERS 
See also ARALDITE 


PLASTICS 
ORGANIC POLYMERS/CHEMICAL RADIATION EFFECTS 
Radiation curable pressure sensitive adhesive composition (Patent, 
uv or electron beams), 4:31037 
ORGANIC POLYMERS/MEETINGS 
Macromolecular colloquium Freiburg, 4:31019 
ORGANIC POLYMERS/PRODUCTION 
Power for polymers, 4:30652 
ORGANIC SOLVENTS/CHEMICAL ANALYSIS 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1977-April 1978, 4:28795 
(FE-2367-9) 
ORGANIC SOLVENTS/COMPARATIVE EVALUATIONS 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1977-April 1978, 4:28795 
(FE-2367-9) 
ORGANIC SOLVENTS/DISTILLATION 
Solvent refined lignite process development. Quarterly technical 
neo report No. 1, July-September 1977, 4:2°796 (FE-4189- 
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ORGANIC SOLVENTS/FRACTIONATION 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1977-April 1978, 4:28795 
(FE-2367-9) 
ORGANIC SOLVENTS/HYDROGENATION 
Conversion of coal-derived liquids with a crystalline 
aluminosilicate zeolite catalyst (Patent), 4:28814 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1977-April 1978, 4:28795 
(FE-2367-9) 
ORGANIC SOLVENTS/RECYCLING 
Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1977-April 1978, 4:28795 
(FE-2367-9) 
Solvent refined lignite process development. Quarterly technical 
progress report No. 1, July-September 1977, 4:28796 (FE-4189- 
7 


Solvent refined lignite process development. Quarterly technical 
progress report No. 2, October-December 1977, 4:28797 (FE- 
4189-11) 

ORGANIC SULFUR COMPOUNDS 
See also SULFONATES 
SULFONES 
SULFONIC ACIDS 
THIOCYANATES 
ORGANIC SULFUR COMPOUNDS/PHASE STUDIES 
Gas-liquid equilibria in mixtures of hydrogen and thianaphthene, 
4:30995 
ORGANIC SULFUR COMPOUNDS/REMOVAL 
Process for removing sulfur from coal (Patent), 4:28673 
ORGANS 
See also BONE MARROW 
CARDIOVASCULAR SYSTEM 
KIDNEYS 
RESPIRATORY SYSTEM 
SKELETON 
SPLEEN 
ORGANS/DOSE RATES 

Dose-rate conversion factors for external exposure to photon and 
electron radiation from radionuclides occurring in routine 
releases from nuclear fuel cycle facilities (Conversion factors 
are given for dose rates to 21 organs from 240 different 
radionuclides for 3 different modes of exposure), 4:31498 
(NUREG/CR-0494) 

ORIFICES/DESIGN 
Variable orifice using an iris shutter (PAtent), 4:31071 
ORMAK DEVICES/PLASMA DIAGNOSTICS 

survey of modes and their effects in ORMAK, ISX-A, and ISX-B, 

4:31909 (CONF-790210-1) 
ORMAK DEVICES/PLASMA MACROINSTABILITIES 

survey of modes and their effects in ORMAK, ISX-A, and ISX-B, 

4:31909 (CONF-790210-1) 
ORMAK DEVICES/REVIEWS 
survey of modes and their effects in ORMAK, ISX-A, and ISX-B, 
4:31909 (CONF-790210-1) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR/REACTOR OPERATION 

Oak Ridge Research Reactor quarterly report, April, May, and 
June of 1978, 4:30171 (ORNL/TM-6646) 

Oak Ridge Research Reactor quarterly report, July-September 
1978, 4:30173 (ORNL/TM-6759) 

ORTHOGONAL TRANSFORMATIONS/COMPUTER CODES 

Coordinate transformations used in data reduction at Tonopah test 
range, 4:31981 (SAND-78-2233) 

OSMIUM COMPLEXES/STRUCTURAL CHEMICAL 

ANALYSIS 

Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 

OSTEOSARCOMAS/RADIOINDUCTION 

Dose-response relationships for female radium dial workers, 

4:31493 


Inhalation carcinogenesis of high-fired *4*CmOz in rats, 4:31494 
OTTO HAHN REACTOR/PRIMARY COOLANT CIRCUITS 
Gases and corrosion products in the primary circuit of the Otto 
Hahn, 4:30179 (RISLEY-Trans-3181) 
OVARIES/CUEX 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
OVARIES/DOSE COMMITMENTS 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 


P WAVES (SEISMIC) 


Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

OVARIES/DOSE EQUIVALENTS 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

OXALATES/CHEMICAL PREPARATION 

Thorium compounds, 4:31046 (RFP-Trans-261) 

OXALATES/CHEMICAL REACTIONS 

Investigation of the reactions of aluminum nitrate with oxalic acid 

and its sodium salts, 4:30988 (LA-tr-79-5) 
OXALIC ACID/CHEMICAL REACTIONS 

Investigation of the reactions of aluminum nitrate with oxalic acid 

and its sodium salts, 4:30988 (LA-tr-79-5) 
OXIMES/REDUCTION 

Electron transfer reactions of macrocyclic compounds of cobalt. 
Part I. The halogen and hydrogen peroxide oxidations of 
macrocyclic compounds of cobalt (II). Part II. The 
chromium(II) reduction of substituted methylcobaloximes and 
diamminecobaloxime, 4:31003 

OXIRANS 
See EPOXIDES 
OXYGEN/ADSORPTION 

Molecular wake-shield precursor experiment. Final report, July 1, 

1978-December 31, 1978, 4:30837 (IS-4618) 
OXYGEN/CHEMICAL REACTION YIELD 

Effect of pH on oxygen (*P) atom formation in y-ray irradiated 

aqueous solutions, 4:31033 
OXYGEN/CHEMICAL REACTIONS 

Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 

Process for treating radioactive waste gases (Patent), 4:29436 

Removal of sulfur dioxide in reaction of copper oxide in fluidized 
bed, 4:31393 

OXYGEN/ELECTRONIC STRUCTURE 
Atomic coreless Hartree-Fock pseudopotential for atoms Li 
through Ne, 4:31816 
OXYGEN/METALLURGICAL EFFECTS 
Work function of zirconium carbide-oxygen, 4:30899 
OXYGEN/PRODUCTION 

Carbonate-halogenide cycles of stepwise water decomposition in a 

thermoelectrochemical system, 4:29523 
OXYGEN 16 TARGET/PION REACTIONS 

Pion double charge exchange (Review, cross sections, preliminary 

results), 4:31751 (LA-UR-78-2832) 
OXYGEN 18 TARGET/PION REACTIONS 

Pion double charge exchange (Review, cross sections, preliminary 
results), 4:31751 (LA-UR-78-2832) 

OXYGEN COMPOUNDS/MICROANALYSIS 

Spectrophotometric studies of transcurium element halides and 
oxyhalides in the solid state, 4:30973 

OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ISOTOPES/LASER ISOTOPE SEPARATION 

Device and method for separating oxygen isotopes (Patent), 

4:29495 
OXYGEN METERS/DESIGN 

Electrochemical cell, method for its manufacture and its use 
(Patent), 4:30768 

Probe activated by the partial pressure of oxygen for 
incorporation in the exhaust system of a combustion engine, 
especially of a motor vehicle (Patent), 4:30769 

OXYMETHYLENE 
See FORMALDEHYDE 
OYSTERS/CULTIVATION TECHNIQUES 
Marine ecology, 4:31413 (CEER-5) 


P 


P INVARIANCE/POLARIZATION 
Polarization experiments: a theoretical review, 4:31707 
P REACTOR/AIR FILTERS 
Confinement of airborne radioactivity. Progress report, January- 
December 1977, 4:30178 (DP-1497) 
P REACTOR/OFF-GAS SYSTEMS 
Confinement of airborne radioactivity. Progress report, January- 
December 1977, 4:30178 (DP-1497) 
P WAVES (SEISMIC) 
See SEISMIC P WAVES 





PACKAGING/SAFETY 


PACKAGING/SAFETY 
Safety analysis report for packaging type LLD-1 shipping 
container, supplement No. 3, 4:29410 (RHO-LD-65) 
PACKED BED/MASS TRANSFER 
Mass transfer controlled reactions in packed beds at low Reynolds 
numbers, 4:31192 (LBL-8509) 
PALLADIUM/RECOVERY 
Method for recovering palladium and technetium values from 
nuclear fuel reprocessing waste solutions (Patent), 4:29443 
PALLADIUM ALLOYS/ELECTRONIC STRUCTURE 
Electronic states in disordered alloys. II. Results for real solids, 
4:30811 
PALLADIUM ALLOYS/ORDER-DISORDER 
TRANSFORMATIONS 
Electronic states in disordered alloys. II. Results for real solids, 
4:30811 
PALLADIUM COMPLEXES/CRYSTAL STRUCTURE 
Coordination behavior of thiocyanate in the complexes 
[CHsP(CsHs)}:]2M(CNS)2(M = Ni, Pd, Pt), 4:31002 
PALLADIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
PALLADIUM HYDRIDES/ELECTRONIC STRUCTURE 
Electronic states in disordered alloys. II. Results for real solids, 
0811 


PALLADIUM HYDRIDES/ORDER-DISORDER 
TRANSFORMATIONS 
Electronic states in disordered alloys. II. Results for real solids, 


4:30811 
PANCREAS/DOSE COMMITMENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
PANCREAS/DOSE EQUIVALENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
PANCREAS/RADIONUCLIDE KINETICS 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
PAPER/BREAKDOWN 
dc breakdown strength of dielectric materials at cryogenic 
temperatures, 4:29987 (LA-UR-78-2403) 
PAPER/RECYCLING 
Hollow core synthetic fireplace log and method and apparatus for 
producing same (Patent), 4:30620 
PAPER INDUSTRY/FURNACES 
Performance of a dry packed bed scrubber for simulated kraft 
recovery furnace particulate emissions, 4:31282 
PARABOLIC COLLECTORS 
See also PARABOLIC DISH COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
PARABOLIC COLLECTORS/DESIGN 
Solar collector (Patent), 4:29736 
PARABOLIC COLLECTORS/ENERGY YIELD 
Solar heat collector module (Patent), 4:29718 
PARABOLIC COLLECTORS/RESEARCH PROGRAMS 
Chemical Engineering Division research highlights, 1977, 4:30285 
(ANL-78-70) 
Solar energy development, 4:29697 (ANL-78-70) 
PARABOLIC COLLECTORS/SOLAR ABSORBERS 
Solar collector (Patent), 4:29736 
PARABOLIC DISH COLLECTORS/DESIGN 
Solar Collector Design and Fabrication Program. Final report, 
4:29706 (TID-29327) 
PARABOLIC DISH COLLECTORS/FABRICATION 
Solar Collector Design and Fabrication Program. Final report, 
4:29706 (TID-29327) 
PARABOLIC TROUGH COLLECTORS/DESIGN 
Adjustable solar concentrator (Patent), 4:29716 
a zigzagging absorber system for solar collectors (Patent), 
4: 
PARACHUTES 
Effect of moisture on the strength of Kevlar 29 ribbon parachute 
fabrics, 4:30927 (SAND-78-1922C) 
PARACHUTES/PERFORMANCE 
Design and development of the 24-foot diameter hybrid Kevlar- 
29/nylon ribbon parachute, 4:30910 (SAND-79-0015C) 
PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES 
Experimental and theoretical studies of parametric instabilities 
near the ion cyclotron frequency in single and multi-ion species 
plasmas, 4:31887 
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PARITY NONCONSERVATION 
See P INVARIANCE 
PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE PRODUCTION/EXPERIMENT PLANNING 
Data handling for the wide-angle hall jet experiment, 4:31337 
(BNL-25746) 
PARTICLES 
See also DROPLETS 
PARTICLES/MONITORING 
Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 
PARTICLES/PYROLYSIS 
Volume reaction model for pyrolysis of a single solid particle 
accompanied by a complex reaction, 4:29294 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTON MODEL/NEUTRAL-CURRENT INTERACTIONS 
Joint hadron and photon deep-inelastic production in weak 
interactions with neutral currents, 4:31701 
PASSIVE SOLAR HEATING SYSTEMS 
See also TROMBE WALLS 
PASSIVE SOLAR HEATING SYSTEMS/COMPARATIVE 
EVALUATIONS 
Trombe wall vs direct gain: a comparative analysis of passive solar 
heating systems, 4:29662 (LA-UR-79-116) 
PASSIVE SOLAR HEATING SYSTEMS/COMPUTER CODES 
Applications of DOE-1 to passive solar heating of commercial 
buildings: preliminary results, 4:29661 (LA-UR-79-72) 
PASSIVE SOLAR HEATING SYSTEMS/CONSTRUCTION 
Performance and cost of a hybrid passive/active solar house, 
4:29660 (LA-UR-78-2209) 
PASSIVE SOLAR HEATING SYSTEMS/MATHEMATICAL 
MODELS 
Modeling passive solar buildings with hand calculations, 4:29665 
(LBL-8583) 
PASSIVE SOLAR HEATING SYSTEMS/OPERATION 
Performance and cost of a hybrid passive/active solar house, 
4:29660 (LA-UR-78-2209) 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Effect of design parameter changes on the performance of thermal 
storage wall passive systems, 4:29664 (LA-UR-79-423) 
Performance and cost of a hybrid passive/active solar house, 
4:29660 (LA-UR-78-2209) 
Trombe wall vs direct gain: a comparative analysis of passive solar 
heating systems, 4:29662 (LA-UR-79-116) 
PASSIVE SOLAR HEATING SYSTEMS/SIMULATION 
Applications of DOE-1 to passive solar heating of commercial 
buildings: preliminary results, 4:29661 (LA-UR-79-72) 
Modeling passive solar buildings with hand calculations, 4:29665 
(LBL-8583) 
Performance simulation and prediction, 4:29663 (LA-UR-79-412) 
Simulation of the ghost ranch greenhouse-residence, 4:29659 (LA- 
UR-78-138) 
PASSIVE SOLAR HEATING SYSTEMS/WALLS 
Experimental evaluation of phase change material building walls 
using small passive test boxes, 4:29739 (LA-UR-79-175) 
PDP COMPUTERS/EQUIPMENT INTERFACES 
LASL/EG and G General Purpose IEEE-488 Bus Device Driver 
(GPDRV), 4:31974 (EGG-1183-1733) 
PDX DEVICES/ION DRIFT 
Monte Carlo simulation of ion trajectories in the modified PDX 
thermal charge exchange analyzer, 4:31850 (PPPL-1493) 
PEACH BOTTOM-1 REACTOR/REACTOR 
DECOMMISSIONING 
Decommissioning Peach Bottom Unit 1. Final report, 4:30041 
PEARL SPAR 
See DOLOMITE 
PEAT/CHEMICAL PROPERTIES 
Modern ideas on some physicochemical properties of peat, 4:28854 
New information on the laws of the processes of peat formation 
and their role in understanding the genesis of caustobioliths, 
4:28855 
PEAT/CLASSIFICATION 
Peat deposits and their exploration (Book in Russian), 4:28880 
PEAT/ORIGIN 
New information on the laws of the processes of peat formation 
and their role in understanding the genesis of caustobioliths, 
4:28855 
PEAT/PHYSICAL PROPERTIES 
Modern ideas on some physicochemical properties of peat. 4:28854 
New information on the laws of the processes of peat formation 
and their role in understanding the genesis of caustobioliths, 
4:28855 
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PEBBLE BED REACTORS/FUEL SPHERES 
Spherical fuel elements made of graphite for temperature reactors 
and process for reworking it after the irradiation (Patent; pebble 
bed reactors), 4:30039 
PENNSYLVANIA/GEOCHEMICAL SURVEYS 
Harrisburg 1°x 2° NTMS area, Pennsylvania: data release (NURE 
program), 4:29343 (GJBX-31(79)) 
PENNSYLVANIA/SOLAR ENERGY 
Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
PEP STORAGE RINGS/ACCELERATOR FACILITIES 
Introduction and parameters, 4:31316 (SLAC-PUB-2207) 
PEP STORAGE RINGS/EXPERIMENT PLANNING 
Introduction and parameters, 4:31316 (SLAC-PUB-2207) 
PEP STORAGE RINGS/SUPERCONDUCTING MAGNETS 
Magnet system for the time projection chamber at PEP, 4:31314 
(LBL-7577) 
PEPTIDE HYDROLASES/METABOLISM 
Studies on the proteolytic inactivation and the limited proteolysis 
of the arom pentafunctional enzyme conjugate of Neurospora 
crassa, 4:31430 (TID-29020) 
PEPTIDES 
See also POLYPEPTIDES 
PEPTIDES/PHOTOCHEMICAL REACTIONS 
Conformational effects on the electron spin resonance spectra of 
radicals produced by electron attachment to amino acids and 
peptides, 4:31013 
PERBROMATES/PHOTOLYSIS 
Effect of pH on oxygen (*P) atom formation in y-ray irradiated 
aqueous solutions, 4:31033 
PERMAFROST/THERMAL CONDUCTIVITY 
Quantitative analysis of the association between the basic thermal 
physical characteristics of frozen ground (Relation between heat 
conductivity and content of frogen water in frozen ground), 
4:31526 
PERMEABILITY (MAGNETIC) 
See MAGNETIC SUSCEPTIBILITY 
PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PERSONNEL 
See also DIAL PAINTERS 
PERSONNEL/RADIATION ACCIDENTS 
1976 Hanford americium accident, 4:29472 (TID-28938) 
PERSONNEL/RADIATION DOSES 
1976 Hanford americium accident, 4:29472 (TID-28938) 
PERSONNEL/TEMPERATURE EFFECTS 
Environmental, safety and health standards identification for 
geothermal energy. Report 6: neat stress, 4:29809 (PNL- 
2583(No.6)) 
PERSONNEL MONITORING 
New trends and techniques in chromosome aberration analysis, 
4:31479 (BNL-25279) 
PERU/TECHNOLOGY TRANSFER 
Specific projects which can be included within the framework of a 
future technical assistance program, 4:30349 (DOE-tr-144) 
PETROCHEMICAL PLANTS/CONTROL SYSTEMS 
Design and operation of automated control systems for petroleum 
refining and petrochemical plants (Book in Russin), 4:29149 
PETROCHEMICAL PLANTS/ENERGY CONSERVATION 
Energy conservation in the energy and petrochemical industries of 
Canada, 4:30440 
PETROCHEMICAL PLANTS/REFRACTORIES 
Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 
PETROCHEMICAL PLANTS/WASTE PROCESSING 
Performance characteristics of waste water purification in 
petroleum refineries and petrochemical plants, 4:29169 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
Energy sources 78/79, 4:29557 
PETROLEUM/ACTIVATION ANALYSIS 
Some applications of ***Cf neutron and fragment sources in 
technology, 4:30952 (CONF-760436-P2) 
PETROLEUM/CHARGES 
Evaluation of future world oil prices, 4:29154 (DOE/EIA-0102/4) 
Formation of oil prices of the Organization of Petroleum 
Exporting Countries (OPEC), 4:29157 (NP-23596) 
PETROLEUM/CHEMICAL COMPOSITION 
Identification of novel (17 AH)-hopanes in shales, coals, lignites, 
sediments, and petroleum, 4:29202 


PETROLEUM/PRODUCTION 


PETROLEUM/CHEMICAL PROPERTIES 
Geology of the petroleum and gas deposits of the Volga-Ural 
petroleum and gas-bearing province, 4:29025 (JPRS-72882) 
Study of oils from the new Western Kazakhstan fields, 4:29203 
PETROLEUM/CLASSIFICATION 
Petroleum characteristics of the Chizhev Field in the Ukrainian 
SSR, 4:29196 
PETROLEUM/COKING 
Process for the production of petroleum coke (Patent), 4:29141 
PETROLEUM/CONSUMPTION RATES 
Energy crisis and the petroleum world (By country and region), 
4:29158 
PETROLEUM/CRACKING 
Procedure for cracking crude oils (Patent), 4:29150 
PETROLEUM/DATA COMPILATION 
Comparison of lower-48 production data from three crude oil data 
systems, 4:29061 (DOE/EIA-0102/18) 
PETROLEUM/DEMAND FACTORS 
IAE Monograph: a comparison of energy projections to 1985, 
4:30486 (NP-23637) 
PETROLEUM/DEMULSIFICATION 
Selection of demulsifier for water-in-oil (w/o) emulsion from 
"Kelebija” oil field, 4:29084 
PETROLEUM/DENITRIFICATION 
Denitrification of carbonaceous feedstocks (Patent), 4:29140 
PETROLEUM/DESALINATION 
Modeling the process of mixing stratal and flushing fluid in the 
desalination of petroleum, 4:29201 
PETROLEUM/EMULSIFICATION 
Stability of water-petroleum emulsions, 4:29197 
PETROLEUM/ENERGY POLICY 
Medium-term aspects of our petroleum supply, 4:29162 
PETROLEUM/ENHANCED RECOVERY 
Combination solvent-noncondensible gas injection method for 
recovering petroleum from viscous petroleum-containing 
formations including tar sand deposits (Patent), 4:29303 
Enhance oil recovery: focus group results, 4:29063 (DOE/TIC- 
10020) 
Enhanced oil recovery: report on a focus group discussion, 
4:29064 (DOE/TIC-10021) 
Fluid saturations from electrical measurements between wells, 
4:29060 (BETC/RI-78/1) 
Thermal oil recovery method (Patent), 4:29078 
Thermal oil recovery method (Patent), 4:29080 
PETROLEUM/FLUID FLOW 
Characteristics of the water displacement of petroleum with visco- 
elastic properties, 4:29122 
PETROLEUM/FORECASTING 
Between now and the alternatives: petroleum and gas, 4:30487 
IAE Monograph: a comparison of energy projections to 1985, 
4:30486 (NP-23637) 
Projections of energy supply and demand for the 1978-1979 winter 
heating season, 4:30448 (DOE/EIA-0102/33) 
Soviet oil situation: an evaluation of CIA analyses of Soviet oil 
production, 4:30488 
PETROLEUM/GLOBAL ASPECTS 
Energy crisis and the petroleum world (By country and region), 
4:29158 
PETROLEUM/HYDRATION 
Gas-formed petroleum hydrates, 4:29198 
PETROLEUM/MASS SPECTROSCOPY 
Field ionization and field desorption mass spectrometry applied to 
coal research (Book chapter), 4:28849 
PETROLEUM/NUCLEAR REACTION ANALYSIS 
Neutron capture gamma ray spectrometry for analysis of sulfur, 
4:30954 (CONF-760436-P2) 
PETROLEUM/PHYSICAL PROPERTIES 
Geology of the petroleum and gas deposits of the Volga-Ural 
petroleum and gas-bearing province, 4:29025 (JPRS-72882) 
Study of oils from the new Western Kazakhstan fields, 4:29203 
PETROLEUM/PIPELINES 
Characteristics of operating pipelines, 4:29184 
PETROLEUM/PNEUMATIC TRANSPORT 
Computer computation of the optimal placement of slide valves in 
the linear section of oil pipelines, 4:29183 
Ways of reducing energy expenditure in the transportation of oil 
and gas in single-pipe collection systems, 4:29182 
PETROLEUM/PROCESSING 
Oil statistics, 4:29086 
PETROLEUM/PRODUCTION 
Comparison of lower-48 production data from three crude oil data 
systems, 4:29061 (DOE/EIA-0102/18) 
a — and the petroleum world (By country and region), 


Office of naval petroleum and oil shale reserve. Annual report of 
operations, October 1, 1978, 4:29062 (DOE/RA-0011) 
Oil statistics, 4:29086 





PETROLEUM/PURIFICATION 


Production statistics and engineering data. Oil in North Dakota. 
First half of 1977, 4:30489 

Production statistics and engineering data. Oil in North Dakota. 
Second half of 1977, 4:30490 

Short-term forecasting of crude petroleum and natural gas 
production, 4:29155 (DOE/EIA-0103/5) 

Soviet oil situation: an evaluation of CIA analyses of Soviet oil 


production, 4:30488 
PETROLEUM/PURIFICATION 

Extraction (sorption) of nitrogen bases from various samples of 

Ukrainian oils, 4:29148 
PETROLEUM/REFORMER PROCESSES 

Analysis of technology of catalytic petrol reforming from the 

point of view of energy, 4:29143 
PETROLEUM/RESERVES 

Energy crisis and the petroleum world (By country and region), 
4:29158 

Other storage reserves report, 4:28874 (TID-28396) 

PETROLEUM/RESOURCE ASSESSMENT 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume I. Alaska’s energy resources: findings and analysis. 
Final report, 4:30374 (RLO-2435-1(Vol.1)) 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume II. Alaska’s energy resources: inventory of oil, gas, 
coal, hydroelectric, and uranium resources. Final report, 
4:30375 (RLO-2435-1(Vol.2)) 

PETROLEUM/RESOURCE POTENTIAL 

Crude oil and natural gas dissolved in deep, hot geothermal waters 
of petroleum basins-a possible significant new energy source, 
4:29750 (CONF-771153-P1) 

PETROLEUM/SEPARATION PROCESSES 

Apparatus for removal of an immiscible liquid from a liquid 

mixture (Patent), 4:29173 
PETROLEUM/SOLUBILITY 

Crude oil and natural gas dissolved in deep, hot geothermal waters 
of petroleum basins-a possible significant new energy source, 
4:29750 (CONF-771153-P1) 

PETROLEUM/STATISTICS 

Oil statistics, 4:29086 

PETROLEUM/TRANSPORT 

Capital requirements for the transportation of energy materials 
based on PIES Scenario estimates, 4:30407 (TID-28915) 

Evaluation of pipeline reliability under conditions of brittle 
breakage caused by high pressures, 4:29181 

PETROLEUM DEPOSITS 
See also GAS CONDENSATE FIELDS 
OIL FIELDS 

Oil and gas potential of carbonate deposits of the Siberian 

platform, 4:29047 
PETROLEUM DEPOSITS/DATA PROCESSING 
New possibilities of improving the resolving capacity of seismic 
exploration, 4:29043 
PETROLEUM DEPOSITS/DIAGENESIS 
Theoretical arrangement of the stagewise formation of primary 
as and oil accumulation zones, 4:29029 
PETROLEUM DEPOSITS/ENHANCED RECOVERY 

Secondary and tertiary oil recovery in the Federal Republic of 

Germany, 4:29085 
PETROLEUM DEPOSITS/EVALUATION 

Estimating initial geologic reserves of an oil deposit in Venezuela, 

4:29022 
PETROLEUM DEPOSITS/EXPLORATION 

*52Cf-based thermal-neutron cross-section gauge for interpretation 
of neutron logs for oil exploration, 4:29023 (CONF-760436-P2) 

Application of geophysical methods of exploration to the direct 
search for gas and petroleum deposits (Book in Russian), 
4:29048 

Detection of lithological traps in local wedging-out zones in 
Eocene-Paleocene reservoirs of western Subcaucasus, 4:29038 

New petroleum and gas exploration targets in pre-ural foredeep, 
4:29031 

Quarterly progress report, October-December 1978, 4:29219 
(TID-29369) 

Quarterly progress report, July-September 1978, 4:29218 (TID- 
29341) 

Role of competent and noncompetent series in the formation of oil 
and gas accumulation zones, 4:29035 

Stratigraphic location of pay horizons of the Jurassic and Lower 
Cretaceous of the northern Buzachi anticline, 4:29053 

PETROLEUM DEPOSITS/GEOCHEMICAL SURVEYS 
Hydrogas-biochemical studies in the Upper Kamsk depression, 
4:29200 
PETROLEUM DEPOSITS/GEOCHEMISTRY 
Types of oils in sedimentary earth cover, 4:29190 
PETROLEUM DEPOSITS/GEOLOGY 
Paleoseismicity and oil and gas content, 4:29030 
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PETROLEUM DEPOSITS/GLOBAL ASPECTS 
Stratigraphic distribution of fuel mineral products, 4:28876 
PETROLEUM DEPOSITS/GROUND WATER 
Hydrological and hydrochemical features of Karazhanbas and 
North Buzachi fields, 4:29040 
PETROLEUM DEPOSITS/HEATING 
Possibility of heating a fissured layer of highly viscous oil by 
underlying water, 4:29114 
PETROLEUM DEPOSITS/LEASES 
Draft environmental impact statement. Proposed 1979 Outer 
Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico, 4:29171 
Draft environmental impact statement. Proposed 1979 Outer 
Continental Shelf oil and gas lease sale 58A, western and central 
Gulf of Mexico, 4:29172 
PETROLEUM DEPOSITS/NEUTRON LOGGING 
Pulsed neutron logging - a modern approach to petroleum 
exploration, 4:29024 (INIS-mf-4162) 
PETROLEUM DEPOSITS/ORIGIN 
Geological-geochemical studies of the gas and oil potential of the 
Caspian Sea and other aquatoria, 4:29028 
PETROLEUM DEPOSITS/PETROLOGY 
Void space structure in carbonate deposits of the Voronezh 
Horizon in the Pripyat trough, 4:29054 
PETROLEUM DEPOSITS/POROSITY 
Estimation of the gas-oil saturation coefficient of collectors by 
measuring their porosity, 4:29116 
PETROLEUM DEPOSITS/PROSPECTING 
Basic criteria for predicting the oil and gas potential of pre- 
Jurassic layers of young platforms, 4:29045 
Evaluation of reliability of prediction of oil and gas potential of 
local structures, 4:29034 
Geological-geochemical studies of the gas and oil potential of the 
Caspian Sea and other aquatoria, 4:29028 
Maastrichtian sedimentary rocks of eastern Stavropol territory, 
4:29041 
Oil and gas potential of sedimentation basins of the Indian Ocean 
periphery, 4:29055 
Petroleum and gas prospects of the Hauterivian-Aptian 
sedimentary rocks in the northern part of the Crimean plain, 
4:29039 
Problem of threehdimensional representation of tectonic structures 
of the Terek-Sunzha oil and gas-bearing province, 4:29044 
Role of paleorelief in the formation of gas and oil traps as 
illustrated in the eastern pre-Caucasus, 4:29046 
Some features of catagenesis of organic matter in rocks of Lvov 
Paleozoic trough, 4:29036 
Some problems of correlation of Triassic productive horizons in 
southern Mangyshlak, 4:29042 
PETROLEUM DEPOSITS/STRATIGRAPHY 
Stratigraphic location of pay horizons of the Jurassic and Lower 
Cretaceous of the northern Buzachi anticline, 4:29053 
PETROLEUM DEPOSITS/WELL DRILLING 
Abnormally high pressures in Paleozoic deposits of the western 
marginal zone of the Pre-Caspian depression, 4:29052 
PETROLEUM DISTILLATES 
Development of Distherm, a new isothermal distillation apparatus, 
4:29142 
PETROLEUM DISTILLATES/CATALYTIC CRACKING 
Comparison of catalytic cracking on LaX and LaY catalysts, 
4:29136 
Effects of temperature and charge stock composition on the 
kinetics of catalyst decay (Effects of wax, naphthenic, and 
aromatic), 4:29135 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
Oil industry in Austria during 1977, 4:29164 
PETROLEUM INDUSTRY/ECONOMIC IMPACT 
North Sea and its economic impact, 4:29020 (CONF-7805160-) 
PETROLEUM INDUSTRY/ECONOMICS 
Complex of problems of planning basic production of an oil and 
gas producing enterprise, 4:29166 
Evaluation of insensitivity of double prices and optimization of 
distribution of resources of a continuous-action production 
complex, 4:29165 
Mineral oil industry in a state of decision - options for the future, 
4:29161 
Some problems of efficacy of oil well overhaul in the oil and gas 
production administration of bashkiria, 4:29167 
PETROLEUM INDUSTRY/ENERGY CONSERVATION 
Energy conservation in the energy and petrochemical industries of 
Canada, 4:30440 
Energy conservation in the petroleum refining industry, 4:30441 
PETROLEUM INDUSTRY/ENVIRONMENTAL EFFECTS 
Report on the Atlantic offshore users workshop, 4:31415 (DEL- 
SG-11-77) 
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PETROLEUM INDUSTRY/FUELS 
Petroleum firm interfuel diversification: empirical description and 
index measurement, 4:30485 (DOE/EIA-0103/21) 
PETROLEUM INDUSTRY/HORIZONTAL INTEGRATION 
Petroleum firm interfuel diversification: empirical description and 
index measurement, 4:30485 (DOE/EIA-0103/21) 
PETROLEUM INDUSTRY/TRANSPORT REGULATIONS 
Authority of the Department of Energy to regulate 
anticompetitive aspects of petroleum pipeline operations, 
4:29177 (FE-3715-T1) 
PETROLEUM INDUSTRY/WATER POLLUTION CONTROL 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
PETROLEUM PRODUCTS 
See also GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/CHEMICAL ANALYSIS 
Application of 4,4’ diamino-dipheny] in neutralizing pyrolysis 
products after acidic purification, 4:29192 
PETROLEUM PRODUCTS/CONSUMPTION RATES 
Crude oil and products markets in western industrialized countries 
1973-1977. Il. United Kingdom, 4:29160 
PETROLEUM PRODUCTS/HYDROGENATION 
Liquid products from coal, 4:28823 
PETROLEUM PRODUCTS/PH VALUE 
Application of 4,4’ diamino-dipheny] in neutralizing pyrolysis 
products after acidic purification, 4:29192 
PETROLEUM PRODUCTS/SEPARATION PROCESSES 
Apparatus for removal of an immiscible liquid from a liquid 
mixture (Patent), 4:29173 
PETROLEUM PRODUCTS/SURFACE TENSION 
Surface tension of transformer oils and individual groups of 
hydrocarbons separated from them, 4:29191 
PETROLEUM PRODUCTS/TEMPERATURE MEASUREMENT 
Determination of the temperature of the petroleum product in a 
pipe Guring cooling down under conditions of dependence of 
the temperature of the environment and heat transfer coefficient 
on time, 4:29180 
PETROLEUM PRODUCTS/TRADE 
Crude oil and products markets in western industrialized countries 
1973-1977. II. United Kingdom, 4:29160 
PETROLEUM PRODUCTS/TRANSPORT 
Capital -equirements for the transportation of energy materials 
based on PIES Scenario estimates, 4:30407 (TID-28915) 
PETROLEUM REFINERIES/CAPACITY 
Energy crisis and the petroleum world (By country and region), 
4:29158 
PETROLEUM REFINERIES/CONTROL SYSTEMS 
Design and operation of automated control systems for petroleum 
refining and petrochemical plants (Book in Russin), 4:29149 
PETROLEUM REFINERIES/DISTILLATION EQUIPMENT 
Development of Distherm, a new isothermal distillation apparatus, 
4:29142 
PETROLEUM REFINERIES/ENERGY CONSERVATION 
Energy conservation in the petroleum refining industry, 4:30441 
PETROLEUM REFINERIES/ENVIRONMENTAL EFFECTS 
Marine ecology, 4:31413 (CEER-S) 
PETROLEUM REFINERIES/WASTE PROCESSING 
Performance characteristics of waste water purification in 
petroleum refineries and petrochemical plants, 4:29169 
PETROLEUM RESIDUES/CATALYTIC CRACKING 
Hydrodesulfurization process including product recycle (Patent), 
4:29137 
PETROLEUM RESIDUES/COMBUSTION 
Combustion of sulfurous residual oil fuel in a sectional-type 
furnace chamber, 4:31247 
PETROLEUM RESIDUES/DESULFURIZATION 
Hydrodesulfurization process including product recycle (Patent), 
4:29137 
Investigation or catalyst for hydrogenation desulphurization of oil 
distillation residues. I, 4:29144 
PETROLEUM RESIDUES/HEATING 
Some features of the technology of manufacture of ribbed tubes 
for pmr-type heat exchangers, 4:31085 
PETROLEUM SULFONATES/CHEMICAL PREPARATION 
Production of sulfonate additives from crude Baku petroleum, 
4:29152 
PFR REACTOR/REACTOR COMPONENTS 
UK fast reactor components: sodium removal decontamination 
and requalification, 4:30067 (IWGFR-23) 
PFR REACTOR/REACTOR MAINTENANCE 
UK fast reactor components: sodium removal decontamination 
and requalification, 4:30067 (IWGFR-23) 
PH VALUE/BIOLOGICAL EFFECTS 
Parallel decrease of erythrocyte membrane deformability and 
spectrin solubility at low pH, 4:31445 


PHOTOANODES/FABRICATION 


PHAGES 
See BACTERIOPHAGES 
PHANEROCHAETE/CULTURE MEDIA 

Influence of culture parameters on lignin metabolism by 

phanerochaete chrysosporium, 4:31466 
PHARMACOTHERAPY 

See CHEMOTHERAPY 
PHASE CHANGE MATERIALS/LATENT HEAT STORAGE 

Experimental evaluation of phase change material building walls 
using small passive test boxes, 4:29739 (LA-UR-79-175) 

PHASE CHANGE MATERIALS/PERFORMANCE 
Experimental evaluation of phase change material building walls 
using small passive test boxes, 4:29739 (LA-UR-79-175) 
PHASE TRANSFORMATIONS/REVIEWS 
Phase transitions-beyond the simple Ising model, 4:31814 
PHENANTHRENE/HYDROCRACKING 

Hydrocracking of anthracene and phenanthrene over molten zinc 

chloride catalyst, 4:28824 
PHENANTHRENE/HYDROGENATION 

Hydrocracking of anthracene and phenanthrene over molten zinc 

chloride catalyst, 4:28824 
PHENOL/BIOLOGICAL EFFECTS 

Effects of phenol on ATPase activities in crude gill homogenates 
of rainbow trout (Salmo gairdneri Richardson), 4:31513 (PNL- 
2697) 

PHENOL/DECOMPOSITION 

Studies of phenolic compound decomposition under synthane 
gasifier conditions. Quarterly technical progress report, July- 
September 1978, 4:28749 (TID-29055) 

Studies of phenolic compound decomposition under synthane 
gasifier conditions. Quarterly technical progress report, April- 
June 1978, 4:28750 (TID-29060) 

PHENOL/TOXICITY 

Effects of phenol on ATPase activities in crude gill homogenates 
of rainbow trout (Salmo gairdneri Richardson), 4:31513 (PNL- 
2697) 

PHENOL/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
PHENOLS 
See also CRESOLS 
NAPHTHOLS 
PHENOL 
PHENOLS/FLUORESCENCE SPECTROSCOPY 

Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1977-April 1978, 4:28795 
(FE-2367-9) 

PHENYLAMINE 
See ANILINE 
PHENYLMETHYLETHER 
See ANISOLE 
PHI-1019 RESONANCES/HADRONIC PARTICLE DECAY 

Phi meson: precise measurement of its mass and observation of the 
w-phi interference, 4:31654 

Search for the phi—7* w~ decay (in e* e~ interactions (cross 
sections decay branching ratio, form factors)), 4:31655 

PHI-1019 RESONANCES/MASS 

Phi meson: precise measurement of its mass and observation of the 

w-phi interference, 4:31654 
PHI-1019 RESONANCES/PARTICLE WIDTHS 

Phi meson: precise measurement of its mass and observation of the 

w-phi interference, 4:31654 
PHOSPHINES/CRYSTAL STRUCTURE 

Coordination behavior of thiocyanate in the complexes 

[CHsP(CsHs)2}2M(CNS)o(M = Ni, Pd, Pt), 4:31002 
PHOSPHORUS/CHEMICAL REACTIONS 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-27°2 8) 

PHOSPHORUS 32/DOSIMETRY 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES/CHEMICAL ACTIVATION 

Control of cell shape by adenosine 3’:5’-phosphate in Chinese 
hamster ovary cells: studies of cyclic nucleotide analogue 
action, protein kinase activation, and microtubule organization, 
4:31442 

PHOTOANODES/FABRICATION 

Electrochemical solar cell based on a sprayed CdS film 

photoanode, 4:29628 





PHOTOCHEMISTRY/RESEARCH PROGRAMS 


PHOTOCHEMISTRY/RESEARCH PROGRAMS 
Lanthanide ions as sensitive probes in intermolecular energy 
transfer and organic photochemistry. Final report, 4:31030 
(ORO-3797-65) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOGALVANIC CELLS/PERFORMANCE 
Electrochemical solar cell based on a sprayed CdS film 
photoanode, 4:29628 
PHOTOGALVANIC CELLS/PHOTOANODES 
Electrochemical solar cell based on a sprayed CdS film 
photoanode, 4:29628 
PHOTOMULTIPLIERS/PERFORMANCE TESTING 
Temperature evaluation of EMR’s 510 PMT and ITT MCP PMT, 
4:31332 (SAND-79-8203) 
PHOTON COLLISIONS/INNER-SHELL IONIZATION 
Resonant Raman scattering of x rays: evidence for K-M scattering 
(Absolute cross sections), 4:31610 (ORO-2408-150) 
PHOTON COLLISIONS/RAMAN EFFECT 
Resonant Raman scattering of x rays: evidence for K-M scattering 
(Absolute cross sections), 4:31610 (ORO-2408-150) 
PHOTON TRANSMISSION SCANNING/EQUIPMENT 
Dual photon absorptiometer utilizing a HpGe detector and 
microprocessor controller (Application to bone mineral content 
determinations), 4:31342 (BNL-24407) 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/GROUP CONSTANTS 
Tabular and graphical presentation of 175 neutron-group constants 
derived from the LLL evaluated-nuclear-data library, 4:31797 
(UCRL-50400(V ol. 16)(Rev.2)) 
PHOTONUCLEAR REACTIONS/ABSORPTION 
Width of E1 giant resonance of deformed nuclei in the 150< or 
=A < or =186 region, 4:31766 
PHOTONUCLEAR REACTIONS/BREAKUP REACTIONS 
Cross section for the reaction 7Li (y, n) ®Li (3.56 MeV), 4:31754 
Photodisintegration of quasi-alpha-particles in the nuclei /sup 6,7/ 
Li by y rays with E/sub y/=35-55 MeV, 4:31753 
PHOTONUCLEAR REACTIONS/ISOMERIC TRANSITIONS 
Isomeric ratios of yields in photonuclear reactions, 4:31759 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/COMMERCIALIZATION 
Photovoltaics. Commercialization Phase III planning, 4:29594 
(DOE/ERD-0008) 
PHOTOVOLTAIC POWER PLANTS/DESIGN 
Satellite power system. Concept development and evaluation 
program, 4:29632 (DOE/ER-0023) 
PHOTOVOLTAIC POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Photovoltaics. Commercialization Phase III planning, 4:29594 
(DOE/ERD-0008) 
PHOTOVOLTAIC POWER PLANTS/PERFORMANCE 
TESTING 


Test plan for residential testing at the MIT Lincoln Laboratory 
Systems and Component Test Facilities, 4:29630 (COO-4094-22) 
PHOTOVOLTAIC POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
Photovoltaics. Commercialization Phase III planning, 4:29594 
(DOE/ERD-0008) 
PHOTOVOLTAIC POWER SUPPLIES/CONTROL SYSTEMS 
Mead photovoltaic system controller, 4:29592 (COO-4094-27) 
PHOTOVOLTAIC POWER SUPPLIES/DESIGN 
— Photovoltaic Concentrator Array, 4:29603 (SAND-78- 
24) 
PHOTOVOLTAIC POWER SUPPLIES/ECONOMIC 
ANALYSIS 
Economics of solar photovoltaic energy systems for crop 
irrigation in the United States, 4:29593 (COO-4094-29) 
PHTHALOCYANINES/GASES 
Photoelectron spectroscopy of phthalocyanine vapors, 4:31612 
PHTHALOCYANINES/PHOTOELECTRON SPECTROSCOPY 
Photoelectron spectroscopy of phthalocyanine vapors, 4:31612 
PHYSICAL PROTECTION DEVICES 
See also SECURITY SEALS 
Practical, cost-effective method for real-time surveillance of 
widely-separated remote sites (System based on FM CATV 
concept), 4:29483 (UCRL-81712) 
PHYSICAL PROTECTION DEVICES/COMPARATIVE 
EVALUATIONS 
DOE Intrusion Detection Systems Handbook, 4:30238 
PHYSICAL PROTECTION DEVICES/DESIGN 
Reusable, tamper-indicating seal (Patent), 4:31065 
eae PROTECTION DEVICES/PERFORMANCE 


Barrier penetration database, 4:30112 (NUREG/CR-0181(Rev.1)) 
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PICEANCE CREEK BASIN/WELL DRILLING 
Western Gas Sands Project. Quarterly basin activities report, 
4:29216 (NVO-0655-07) 
PILES 
See FOUNDATIONS 
PINES/RADIONUCLIDE KINETICS 
Waste management. Savannah River Laboratory quarterly report, 
April-June 1978, 4:29418 (DPST-78-125-2) 
PINES/USES 
Potential energy uses for diseased and beetle-killed timber and 
forest residues in the blue mountain area of Oregon. Final 
report, September 30, 1977-September 29, 1978, 4:29625 (RLO- 
2227/T33-1) 
PINS (FUEL) 
See FUEL PINS 
PION CONDENSATION 
Critical review of critical phenomena in nuclear collisions, 4:31785 
(LBL-7766) 
PION DETECTION/HODOSCOPES 
Track correlator as a fast trigger in the detection of 7-~ Coulomb 
bound states, 4:31340 (SLAC-PUB-2200) 
PION MINUS REACTIONS/ABSORPTION 
Absorption of negative pions by Bi, Pb, and T] nuclei (np and pp 
clusters on nuclear surface), 4:31771 
PION MINUS REACTIONS/CAPTURE 
Excitation of high-spin states during negative-pion absorption by 
atomic nuclei, 4:31761 
Probability of excitation of high-spin states in the capture of a - 
mesons by nuclei, 4:31795 
PION MINUS REACTIONS/CHARGE-EXCHANGE 
REACTIONS 
Large-angle charge-exchange scattering of pions by *He at 200, 
250, 275, and 290 MeV, 4:31747 
PION MINUS REACTIONS/DEEP INELASTIC SCATTERING 
Cross section for the production of K° mesons emitted at large 1.s. 
angles from carbon and xenon nuclei, 4:31676 
PION MINUS REACTIONS/ELASTIC SCATTERING 
Large-angle charge-exchange scattering of pions by *He at 200, 
250, 275, and 290 MeV, 4:31747 
PION MINUS REACTIONS/MULTIPLE PRODUCTION 
Multiplicities of secondary charged particles in interactions of 50- 
GeV/c 7 mesons with emulsion nuclei, 4:31680 
PION MINUS REACTIONS/PARTICLE PRODUCTION 
Properties of leading mesons produced in interactions of 7~ 
mesons with carbon nuclei and nucleons at p/sub pi-/=40 
GeV/c, 4:31679 
PION MINUS-PROTON —— 
EXCHANGE INTERACTION: 
ain of chi (2.85) oo dl in the charge-exchange reaction 
a” p—chin, chi—2y at momentum of 40 GeV/c, 4:31677 
PION MINUS- PROTON INTERACTIONS/CROSS SECTIONS 
Study of A** production in 7 p interactions at 100, 200, and 360 
GeV/c, 4:31672 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Average charged- — multiplicities in 7~ p inclusive reactions 
at 147 GeV/c, 4:31673 
Concerning one scale-invariant variable for the description of 
hadron-hadron interactions, 4:31675 
Observation of scaling in the mean in the reactions 7~ py +X 
and 7” p—7r° +X at 5 GeV/c, 4:31678 
rho® production in 7 p interactions at 100, 200, and 360 GeV/c, 
4:31674 
Study of A** production in 7~ p interactions at 100, 200, and 360 
GeV/c, 4:31672 
PION MINUS-PROTON INTERACTIONS/LEADING 
PARTICLES 
Properties of leading mesons produced in interactions of 7~ 
mesons with carbon nuclei and nucleons at p/sub pi-/=40 
GeV/c, 4:31679 
PION MINUS-PROTON INTERACTIONS/MASS 
a= age of chi (2.85) particles in the charge-exchange reaction 
am” p—chin, chi—2y at momentum of 40 GeV/c, 4:31677 
PION MINUS-PROTON INTERACTIONS/MULTIPLICITY 
Average charged-particle multiplicities in 7~ p inclusive reactions 
at 147 GeV/c, 4:31673 
PION MINUS-PROTON INTERACTIONS/POLARIZATION 
Reggeon trajectories and problems of describing 7 N—+rhoN and 
mN-—-oN reactions, 4:31715 
PION MINUS-PROTON INTERACTIONS/REGGE 
TRAJECTORIES 
Reggeon trajectories and — of describing 7 N—rhoN and 
a@N—wN reactions, 4:317 
PION MINUS-PROTON INTERACTIONS/SCALE 
INVARIANCE 
Concerning one scale-invariant — for the description of 
hadron-hadron interactions, 4:31675 
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PION REACTIONS/CHARGE-EXCHANGE REACTIONS 
Pion double charge exchange (Review, cross sections, preliminary 
results), 4:31751 (LA-UR-78-2832) 
PION REACTIONS/ELASTIC SCATTERING 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/°® > 1, 4:31720 
PION REACTIONS/RESEARCH PROGRAMS 
Nuclear structure at intermediate energies. Progress report, April 
1, 1978-March 31, 1979 (Summaries of research activities at Rice 
University), 4:31665 (ORO-1316-201) 
PION-DEUTERON INTERACTIONS/SCATTERING 
AMPLITUDES 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/°>1, 4:31720 
PION-NUCLEON INTERACTIONS/PARTICLE PRODUCTION 
Quark model for the production of heavy meson resonances, 
4:31716 
PION-PION INTERACTIONS/ELASTIC SCATTERING 
Description of the processes 77-77, 77—>+KK-bar, and KK- 
bar—KK-bar by the matrix N/D method, 4:31711 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/NUCLEAR REACTION YIELD 
Approach to equilibrium based on microscopic models of nuclear 
collisions (Yield ratios, differential cross sections), 4:31784 
(LBL-7766) 
PIONS/PAIR PRODUCTION 
Scaling properties of high-mass symmetric hadron- and pion-pair 
production in proton-beryllium collisions, 4:31666 
PIONS/PARTICLE PRODUCTION 
Scale-breaking effects in semi-inclusive pion production in 
inelastic neutrino scattering, 4:31699 
PIONS MINUS/NUCLEAR REACTION YIELD 
Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 
PIONS NEUTRAL/MULTIPLE PRODUCTION 
Correlations between neutral and charged pions produced in 300- 
GeV/c pp collisions, 4:31668 
PIONS PLUS/NUCLEAR REACTION YIELD 
Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 
PIPE FITTINGS/SPECIFICATIONS 
Design guidelines for elbows with geometric nonuniformities 
(LMFBR), 4:30088 (WARD-SD-3045-16) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES/CONSTRUCTION 
Economics of the construction of mains (Book in Russian), 
4:29187 
PIPELINES/DESIGN 
Geotechnical input for deep-water pipelines, 4:31113 
PIPELINES/FOUNDATIONS 
Split air convection pile (Patent), 4:31109 
PIPELINES/FRACTURES 
Evaluation of pipeline reliability under conditions of brittle 
breakage caused by high pressures, 4:29181 
PIPELINES/INSTALLATION 
Pipe-bearing friction and pipeline forces in district-heating 
networks. Report on a study, 4:30710 
PIPELINES/LEAKS 
Role of operational research in the investigation of problems 
associated with gas escapes, outside normal working hours, 
4:29256 
PIPELINES/PRESSURE MEASUREMENT 
Characteristics of operating pipelines, 4:29184 
PIPELINES/PUMPING 
Surge analysis of pumped pipe networks, 4:29186 
PIPELINES/QUALITY CONTROL 
Equipment for the testing, inspection and monitoring of pipelines, 
4:31110 
PIPELINES/SERVICE LIFE 
Special study: safe service life for liquid petroleum pipelines, 
4:29153 (NTSB-PSS-78-1) 
PIPELINES/STRESS ANALYSIS 
Experimental study of the interaction between pipelines and peat 
base in long-distance transport, 4:29185 
PIPELINES/TEMPERATURE MEASUREMENT 
Determination of the temperature of the petroleum product in a 
pipe during cooling down under conditions of dependence of 


PLASMA/ENERGY TRANSFER 


the temperature of the environment and heat transfer coefficient 
on time, 4:29180 
PIPELINES/THERMAL INSULATION 
Thermal insulation with mineral fibers in industrial plant 
construction, 4:30667 
PIPELINES/TWO-PHASE FLOW 
Classification of flow conditions of gas and liquid mixtures by the 
method of main components, 4:29179 
PIPELINES/WAVE FORCES 
Non-breaking and breaking wave forces on pipelines, 4:31139 
PIPELINES/WELDED JOINTS 
Equipment for the testing, inspection and monitoring of pipelines, 
4:31110 
PIPES/CORROSION 
Calculation of pipe wear due to ash in staggered bundles, 4:31086 
PIPES/FILMS 
Vaporization of water films in rotating radial pipes, 4:31198 
PIPES/INSPECTION 
Application of nonlinear signal processing to pipe and nozzle 
inspection (PWR), 4:30016 (EPRI-NP-964) 
PIPES/NONDESTRUCTIVE TESTING 
Application of nonlinear signal processing to pipe and nozzle 
inspection (PWR), 4:30016 (EPRI-NP-964) 
PIPES/PUMPING 
Surge analysis of pumped pipe networks, 4:29186 
PIXE 


See X-RAY EMISSION ANALYSIS 
PLANETS/ORBITS 
Consequences of varying G, 4:31827 
PLANT CELLS/MORPHOLOGICAL CHANGES 
Studies on the control of cell wall extension. Three year pro 
report, July 1, 1975-August 31, 1978, 4:31447 (RLO-2225-T19- 
51 


) 
PLANT CELLS/ULTRASTRUCTURAL CHANGES 
Quantitative assessment of ultrastructural changes in primary roots 
of corn (Zea mays L.) after geotropic stimulation. II. Curving 
and noncurving zones of the root proper, 4:31448 
PLANT GROWTH/BIOLOGICAL RADIATION EFFECTS 
Neutron radiography: a technique for studying young roots 
growing in soil (Effects of irradiation, depth of planting, and 
seed orientation on growth of root shoots), 4:31477 (IS-M-163) 
PLANT GROWTH REGULATORS 
See also AUXINS 
PLANT GROWTH REGULATORS/BIOLOGICAL EFFECTS 
Studies on the control of cell wall extension. Three year progress 
report, July 1, 1975-August 31, 1978, 4:31447 (RLO-2225-T19- 
51) 
PLANTS 
See also AQUATIC ORGANISMS 
BIOMASS 
LEGUMINOSAE 
SUGAR CANE 
TREES 
PLANTS/ACTIVATION ANALYSIS 
Comparison of thermal and epithermal neutron activation for the 
measurement of selenium in vegetation, 4:30964 
PLANTS/RADIOACTIVITY 
Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
Principles of plasma physics (Book), 4:31865 
PLASMA/AMBIPOLAR DIFFUSION 
Effect of boundary conditions on the diffusion of a weakly ionized 
plasma in a magnetic field, 4:31876 
PLASMA/ELECTROMAGNETIC RADIATION 
Kinetic theory of the interaction of radiation with plasmas, 
4:31902 
PLASMA/ELECTRONS 
Synchrotron radiation from a charge in a circular orbit in a 
magnetized plasma, 4:31894 
PLASMA/ENERGY TRANSFER 
GA TNS Project. Volume IV. Fusion energy flow. Status report 
for FY-78, October 1, 1977-September 30, 1978, 4:31942 (GA- 
A-15100(Vol.4)) 





PLASMA/LASER RADIATION 


PLASMA/LASER RADIATION 
Kinetic theory of the interaction of radiation with plasmas, 
4:31902 
PLASMA/LASER-RADIATION HEATING 
CO, laser heating phenomena in a fast solenoid plasma, 4:31842 
PLASMA/RADIATION TRANSPORT 
Charge-exchange method for controlling particle beams, 4:31605 
PLASMA/RESEARCH PROGRAMS 
Fusion research at the Royal Institute of Technology in 
Stockholm 1978, 4:31863 (TRITA-PFU-78-01) 
PLASMA/ROTATION 
Generation of a radial electric field in a rotating plasma, 4:31834 
PLASMA/RUNAWAY ELECTRONS 
Fokker-Planck calculations of runaway particle effects in plasmas, 
4:31878 
PLASMA/STOCHASTIC PROCESSES 
Stochastic acceleration by hydromagnetic turbulence, 4:31872 
(PPPL-1518) 
PLASMA/TRANSPORT THEORY 
Calculation of transport coefficients in an axisymmetric plasma, 
4:31880 
PLASMA/TURBULENCE 
Stochastic acceleration by hydromagnetic turbulence, 4:31872 
(PPPL-1518) 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA CONFINEMENT/CHARGED-PARTICLE 
TRANSPORT 
Neoclassical transport in ambipolar confinement systems, 4:31838 
PLASMA CONFINEMENT/CROSSED FIELDS 
Generation of a radial electric field in a rotating plasma, 4:31834 
PLASMA CONFINEMENT/ENERGY TRANSPORT 
Classical transport in electrostatically plugged magnetic 
confinement systems, 4:31839 
PLASMA DIAGNOSTICS/CYCLOTRON RADIATION 
Fast-scanning heterodyne receiver for measurement of the 
electron cyclotron emission from high-temperature plasmas, 
4:31851 (PPPL-1532) 
PLASMA DIAGNOSTICS/DATA ACQUISITION SYSTEMS 
GA TNS Project. Volume III. Diagnostics, instrumentation, and 
control. Status report for FY-78, October 1, 1977-September 30, 
1978, 4:31847 (GA-A-15100(Vol.3)) 
PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 
Electrostatic probe in a magnetic field, 4:31853 
Fluctuations in a Tokamak plasma, 4:31903 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
Interferometer for the measurement of plasma density (Patent), 
856 


PLASMA DIAGNOSTICS/INTERFEROMETRY 
2-mm wave digital interferometer for tokamak discharges in the 
upgraded diva, 4:31854 
Ultrafast diagnostics of shock waves in laser beams, 4:31855 
PLASMA DIAGNOSTICS/ION BEAMS 
Optical diagnostics using a barium ion beam for spatial resolution 
of plasma parameters, 4:31848 (ORNL/TM-6785) 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Measurement of instabilities in a hot dense plasma by millimetre 
wave scattering techniques, 4:31858 (CTO-1330) 
PLASMA DIAGNOSTICS/MULTI-CHANNEL ANALYZERS 
Charge exchange analyzer for mass resolved ion temperature 
measurements on PLT, 4:31849 (PPPL-1478) 
PLASMA DIAGNOSTICS/SCHLIEREN METHOD 
Ultrafast diagnostics of shock waves in laser beams, 4:31855 
PLASMA DIAGNOSTICS/SPECTROMETERS 
Spectrometer employing optical fiber time delays for frequency 
resolution (Patent), 4:31857 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Doubled Nd-glass laser system for incoherent Thomson scattering 
from low density plasmas, 4:31846 (COO-4020-8) 
PLASMA DIAGNOSTICS/ULTRAHIGH-SPEED 
PHOTOGRAPHY 
Ultrafast diagnostics of shock waves in laser beams, 4:31855 
PLASMA DRIFT 
Plasma diffusion due to magnetic field fluctuations, 4:31871 
(PPPL-1498) 
PLASMA GUNS/CONTROL SYSTEMS 
Automatic targeting of plasma spray gun (Patent), 4:31063 
PLASMA GUNS/DESIGN 
Plasma gun proposal, 4:31934 (LLL-156) 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
PLASMA HEATING/LASER-RADIATION HEATING 
Nonequilibrium heating of an electron gas by laser radiation, 
4:31833 
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PLASMA INSTABILITY 
See also EXPLOSIVE INSTABILITY 
PLASMA MACROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
TWO-STREAM INSTABILITY 
PLASMA INSTABILITY/STABILIZATION 
Fin stabilization of magnetically confined plasmas. Final report, 
September 15, 1976-December 14, 1978, 4:31882 (COO-4125-2) 
PLASMA MACROINSTABILITIES 
See also PARAMETRIC INSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
survey of modes and their effects in ORMAK, ISX-A, and ISX-B, 
4:31909 (CONF-790210-1) 
PLASMA MACROINSTABILITIES/MEASURING METHODS 
Detection of gross instabilities in a toroidal pinch, 4:31883 (LA- 
7644-MS) 
PLASMA SHEATH/SPACE CHARGE 
Anode space-charge sheath in the monoplasmatron and 
duoplasmatron, 4:31602 
PLASMA SIMULATION 
3-dimensional computer simulation of plasma confinement in a 
resonant rf cavity aided by a magnetic mirror: single particle 
trajectories, 4:31836 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
Longitudinal waves in an inhomogeneous plasma, 4:31896 
PLASMA WAVES/COUPLING 
Wave coupling in an anisotropic medium, 4:31895 
PLASMA WAVES/ELECTRON CYCLOTRON-RESONANCE 
Electron cyclotron resonance for electromagnetic waves which 
are propagating at an angle with respect to an inhomogeneous 
magnetic field, 4:31901 
PLASMA WAVES/EXCITATION 
Ion acceleration by plasma waves excited by a gradually 
accelerated electron beam, 4:31866 
Parametric resonance in a weakly turbulent relativistic electron 
plasma, 4:31893 
Plasma echo produced by extended sources, 4:31899 
PLASMA WAVES/INTERACTIONS 
Nonlinear interaction of electromagnetic waves in a magnetized 
conducting medium, 4:31892 
PLASMA WAVES/REFLECTION 
Echo in a magnetized plasma slab, 4:31898 
PLASMA WAVES/WAVE PROPAGATION 
Wave coupling in an anisotropic medium, 4:31895 
PLASMATRONS 
See also DUOPLASMATRONS 
PLASMATRONS/PLASMA SHEATH 
Anode space-charge sheath in the monoplasmatron and 
duoplasmatron, 4:31602 
PLASTICS 
See also ARAMIDS 
CONCRETE-PLASTIC COMPOSITES 
NYLON 
ORGANIC POLYMERS 
PLEXIGLAS 
POLYETHYLENES 
POLYSTYRENE 
POLYURETHANES 
PLASTICS/MEETINGS 
Specialized plastics education, 4:30651 
PLASTICS/RECYCLING 
Recovery of mixed plastic wastes by plasticization, 4:30699 
PLASTICS INDUSTRY/ENERGY CONSERVATION 
Power for polymers, 4:30652 
PLASTICS INDUSTRY/ENERGY SOURCES 
Power for polymers, 4:30652 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATING 
(For the process only.) 
See also VAPOR PLATING 
PLATING/THICKNESS GAGES 
Plating thickness standards, 4:31341 (BDX-613-2032(Rev.)) 
PLATINUM/CATALYTIC EFFECTS 
Process for hydrocracking hydrocarbons (Patent), 4:29138 
PLATINUM/EQUATIONS OF STATE 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
PLATINUM/MOLECULE COLLISIONS 
Modulated molecular beam study of the mechanism of the H2-D2 
yo reaction on Pt(111) and Pt(332) crystal surfaces, 
4:31598 
PLATINUM/TRANSPORT 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
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PLATINUM 195/ISOTOPE PRODUCTION 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
PLATINUM COMPLEXES/CRYSTAL STRUCTURE 
Coordination behavior of thiocyanate in the complexes 
[CHsP(CsHs)2}2M(CNS)2(M = Ni, Pd, Pt), 4:31002 
PLATINUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
PLATINUM COMPOUNDS/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
PLATINUM COMPOUNDS/NEUTRON DIFFRACTION 
Neutron scattering studies of one-dimensional conductors, 4:31806 
PLATINUM COMPOUNDS/TOXICITY 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
PLEXIGLAS/COATINGS 
Polymer surface coatings for downconversion of uv radiation and 
inhibition of photodegradation. Semiannual technical status 
report, June 1978-January 1979, 4:29696 (ALO-5308-T1) 
PLEXIGLAS/OPTICAL PROPERTIES 
Polymer surface coatings for downconversion of uv radiation and 
inhibition of photodegradation. Semiannual technical status 
report, June 1978-January 1979, 4:29696 (ALO-5308-T 1) 
PLEXIGLAS/PHYSICAL RADIATION EFFECTS 
Polymer surface coatings for downconversion of uv radiation and 
inhibition of photodegradation. Semiannual technical status 
report, June 1978-January 1979, 4:29696 (ALO-5308-T1) 
PLT REACTORS/CYCLOTRON RADIATION 
Fast-scanning heterodyne receiver for measurement of the 
electron cyclotron emission from high-temperature plasmas, 
4:31851 (PPPL-1532) 
PLT REACTORS/ION TEMPERATURE 
Charge exchange analyzer for mass resolved ion temperature 
measurements on PLT, 4:31849 (PPPL-1478) 
PLT REACTORS/MULTI-CHANNEL ANALYZERS 
Charge exchange analyzer for mass resolved ion temperature 
measurements on PLT, 4:31849 (PPPL-1478) 
PLT REACTORS/PLASMA DIAGNOSTICS 
Fast-scanning heterodyne receiver for measurement of the 
electron cyclotron emission from high-temperature plasmas, 
4:31851 (PPPL-1532) 
LUGS 


See CLOSURES 
PLUTONIUM/LEACHING 
Long-term leach rates of glasses containing actual waste, 4:29447 
(DP-MS-78-82) 
PLUTONIUM/NUCLEAR MATERIALS MANAGEMENT 
Neutron coincidence counters for plutonium measurements, 
4:29489 
PLUTONIUM/PHYSICAL PROTECTION 
Computer network data communication controller for the 
Plutonium Protection System (PPS), 4:29480 (SAND-78-0612) 
PLUTONIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Methods for the accountability of reprocessing plant dissolver and 
waste solutions, 4:29399 (NUREG/CR-0515) 
PLUTONIUM/SOLUTION MINING 
Technique for recovering nuclear materials (Patent application; 
following underground nuclear explosions), 4:29375 
PLUTONIUM/TRANSPORT 
Safety analysis report for packaging type LLD-1 shipping 
container, supplement No. 3, 4:29410 (RHO-LD-65) 
PLUTONIUM 238/ALPHA SPECTROSCOPY 
Methods for the accountability of reprocessing plant dissolver and 
waste solutions, 4:29399 (NUREG/CR-0515) 
PLUTONIUM 238/RADIOECOLOGICAL CONCENTRATION 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
PLUTONIUM 238/SELF-DIFFUSION 
Self-diffusion of plutonium in uranium-plutonium mononitride, 
4:30900 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Controlled cross-section adjustment by integral data, 4:31775 
(ORNL/RSIC-42) 
PLUTONIUM 240 TARGET/NEUTRON REACTIONS 
Controlled cross-section adjustment by integral data, 4:31775 
(ORNL/RSIC-42) 


POLLUTION CONTROL EQUIPMENT/DESIGN 


Nonlinear model fitting of thermal neutron data and its application 
in resonance parameter uncertainty analysis, 4:31776 (ORNL/ 
RSIC-42) 

Review of microscopic neutron cross section data for the higher 
plutonium isotopes in the resonance region, 4:31773 (CONF- 
781174-4) 

PLUTONIUM 241 TARGET/NEUTRON REACTIONS 

Review of microscopic neutron cross section data for the higher 
plutonium isotopes in the resonance region, 4:31773 (CONF- 
781174-4) 

PLUTONIUM 244 TARGET/TRITON REACTIONS 

(t,a) reaction on actinide nuclei and the observation of 7**Np, 

4:31772 
PLUTONIUM CARBIDES/PHYSICAL RADIATION EFFECTS 

Irradiation performance of helium-bonded uranium-plutonium 

carbide fuel elements (LMFBR), 4:30077 (LA-UR-78-2932) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

Fission gas bubble distribution in a mixed oxide fast reactor fuel 

pin, 4:30907 
PLUTONIUM DIOXIDE/VOIDS 

Movement of lenticular pores in mixed oxide (U, Pu)O2 nuclear 

fuel elements, 4:30146 
PLUTONIUM FLUORIDES/IONIZATION 

Method and apparatus for providing negative ions of actinide- 

metal hexafluorides (Patent), 4:31045 
PLUTONIUM ISOTOPES/BIOLOGICAL EFFECTS 

Therapy of poisoning by radioactive and nonradioactive metals, 
4:31501 (ANL-78-90) 

PLUTONIUM ISOTOPES/ENVIRONMENTAL TRANSPORT 

Marine ecology, 4:31413 (CEER-S5) 

PLUTONIUM ISOTOPES/GAMMA SPECTROSCOPY 

Application of on-line plutonium isotopic concentration monitors 
at a nuclear fuel reprocessing plant, 4:29393 (AGNS-1040- 
CONF-68) 

PLUTONIUM ISOTOPES/MASS SPECTROSCOPY 

Methods for the accountability of reprocessing plant dissolver and 

waste solutions, 4:29399 (NUREG/CR-0515) 
PLUTONIUM NITRIDES/MOBILITY 
Self-diffusion of plutonium in uranium-plutonium mononitride, 
4:30900 
PLUTONIUM NITRIDES/PERMEABILITY 
Self-diffusion of plutonium in uranium-plutonium mononitride, 
30900 


PLUTONIUM OXIDES/TRANSPORT 
Safety analysis report for packaging type LLD-1 shipping 
container, supplement No. 3, 4:29410 (RHO-LD-65) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMONITIS/RADIOINDUCTION 
Inhalation carcinogenesis of high-fired ***CmOz in rats, 4:31494 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT POLLUTANT SOURCES/REGIONAL ANALYSIS 
Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 
POISONING/THERAPY 
Therapy of poisoning by radioactive and nonradioactive metals, 
4:31501 (ANL-78-90) 
POLARIZED TARGETS/REVIEWS 
Report of the workshop on polarized target materials, 4:31308 
(ANL-HEP-CP-78-57) 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/GENETIC EFFECTS 
Genetic toxicology, 4:31452 (ANL-78-90) 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
Apparatus for removal of an immiscible liquid from a liquid 
mixture (Patent), 4:29173 
POLLUTION CONTROL EQUIPMENT/COST 
Costs of environmental protection when generating energy, 
4:29953 
Directions for catalytic afterburning, 4:31287 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Apparatus for purifying exhaust gas (Patent), 4:30764 
Device for injecting water into the cylinders of an internal 
combustion engine, particularly for reducing the degree of 
pollution of the latter (Patent), 4:30770 





POLLUTION CONTROL EQUIPMENT/EFFICIENCY 


Equipment for exhaust gas detoxification in internal combustion 
engines, 4:30765 
Method of neutralizing industrial waste gases (Patent), 4:31284 
Oil separation and heat recovery system (Patent; commercial 
cooking equipment), 4:30696 
Pollution control apparatus and method (Patent), 4:29944 
Process for denitration of exhaust gas (Patent), 4:29949 
System for handling high sulfur materials (Patent), 4:31280 
Waste gas pollution control systems (Patent), 4:29945 
POLLUTION CONTROL EQUIPMENT/EFFICIENCY 
Refuse power and refuse power plants: a state-of-the art review, 
4:29895 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
Directions for catalytic afterburning, 4:31287 
POLLUTION REGULATIONS/COMPARATIVE 
EVALUATIONS 
Ad hoc emission charge task force report, 4:29952 
POLONIUM 210/ALPHA DECAY 
Choice of the density-dependent effective interaction, and a decay 
of heavy spherical nuclei, 4:31768 
POLONIUM 210/BIOLOGICAL HALF-LIFE 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
POLONIUM 210/SOLUBILITY 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
POLORIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
ANALYSIS 
Carcinogenic polycyclic aromatics and metabolites as possible 
components of emissions, 4:31398 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
HYDROGENATION 
Homogeneous catalytic hydrogenations of complex carbonaceous 
substrates (Book chapter), 4:28674 
POLYCYCLIC AROMATIC HYDROCARBONS/SAMPLING 
Performance evaluation of a solid sorbent hydrocarbon sampler. 
Final report, 4:29170 (EPRI-EA-959) 
POLYCYTHEMIA 
Inappropriate erythropoietin secretion in polycythemia vera, 
4:31440 
POLYETHYLENES/BREAKDOWN 
dc breakdown strength of dielectric materials at cryogenic 
temperatures, 4:29987 (LA-UR-78-2403) 
POLYETHYLENES/MATERIALS RECOVERY 
Recovery and reutilization of polyethylene from household 
wastes, 4:30717 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
See also HYDROPHYLIC POLYMERS 
ORGANIC POLYMERS 
PLASTICS 
SILICONES 
POLYMERS/ADSORPTION 
Research on surfactant polymer oil recovery systems. Project 
status report, first quarter: June 1-August 31, 1978, 4:29058 
(BETC-0008-1) 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYPEPTIDES/GENETIC VARIABILITY 
Consideration of two biochemical approaches to monitoring 
human populations for a change in germ cell mutation rates, 
4:31515 (RERF-TR-4-77) 
POLYPROPYLENE/BREAKDOWN 
dc breakdown strength of dielectric materials at cryogenic 
temperatures, 4:29987 (LA-UR-78-2403) 
POLYSTYRENE/USES 
Evaluation of polystyrene bead foam as an encapsulant for 
electonic packages. Final report, 4:31218 (BDX-613-2021(Rev.)) 
POLYSULFIDES 
See SULFIDES 
POLYURETHANES/HYDROLYSIS 
Hydrolysis of plastic wastes, 4:30649 
POLYURETHANES/RECYCLING 
Hydrolysis of plastic wastes, 4:30649 
POOL TYPE REACTORS 
See also SPERT-4 REACTOR 
UWNR REACTOR 
POOL TYPE REACTORS/DESIGN 
Design guide for Category III reactors: pool type reactors (US 
DOB), 4:30095 (BNL-50831-3) 
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POOL TYPE REACTORS/RECOMMENDATIONS 
Design guide for Category III reactors: pool type reactors (US 
DOB), 4:30095 (BNL-50831-3) 
PORPHYRINS 
See also CHLOROPHYLL 
PORPHYRINS/CHEMICAL REACTIONS 
Free base porphyrin reduction potentials: a useful structure- 
reactivity parameter, 4:31022 
PORPHYRINS/ELECTRON DENSITY 
Free base porphyrin reduction potentials: a useful structure- 
reactivity parameter, 4:31022 
PORTSMOUTH GASEOUS DIFFUSION PLANT/NUCLEAR 
MATERIALS MANAGEMENT 
Dynamic material accountancy in an integrated safeguards system, 
4:29473 (GAT-NM-19) 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
POSITRON CAMERAS 
Imaging instrument for positron emitting heavy ion beam 
injection, 4:31796 (LBL-8138) 
POTASSIUM/EMISSION SPECTROSCOPY 
Analysis of natural waters with an automated inductively-coupled 
plasma spectrometer system, 4:30970 (UCRL-81043) 
POTASSIUM/GEOCHEMISTRY 
Behaviour and spatial distribution of radioactive elements in 
Megrin pluton intrusive complexes, 4:31580 
POTASSIUM CARBONATES/CATALYTIC EFFECTS 
Kinetics of potassium catalyzed gasification, 4:28761 
POTASSIUM CARBONATES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
POTASSIUM CHLORIDES/HEAVY ION REACTIONS 
Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 
POTASSIUM COMPOUNDS/BIOLOGICAL EFFECTS 
Effects of phenol on ATPase activities in crude gill homogenates 
of rainbow trout (Salmo gairdneri Richardson), 4:31513 (PNL- 
2697) 
POTASSIUM COMPOUNDS/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
POTASSIUM COMPOUNDS/NEUTRON DIFFRACTION 
Neutron scattering studies of one-dimensional conductors, 4:31806 
POTASSIUM COMPOUNDS/PHOTOLYSIS 
Effect of pH on oxygen (*P) atom formation in y-ray irradiated 
aqueous solutions, 4:31033 
POTASSIUM FLUORIDES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
POTASSIUM HYDROXIDES/CATALYTIC EFFECTS 
Homogeneous catalytic hydrocracking processes for conversion of 
coal to liquid fuels: basic and exploratory research. Quarterly 
report, June 16, 1978-September 15, 1978, 4:28791 (FE-2202-36) 
POTASSIUM OXIDES/VAPOR PRESSURE 
Development, testing and evaluation of MHD materials, 4:30556 
(CONF-781018-) 
POTASSIUM SULFATES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
POTENTIAL SCATTERING/INVERSE SCATTERING 
PROBLEM 
Iterative methods for solving the inverse problem in potential 
scattering theory, 4:31740 
POTTING/TEMPERATURE EFFECTS 
Predicting the thermal response of an encapsulation process, 
4:31219 (BDX-613-2034(Rev.)) 
POTTING MATERIALS/EVALUATION 
Evaluation of polystyrene bead foam as an encapsulant for 
electonic packages. Final report, 4:31218 (BDX-613-2021(Rev.)) 
POWDER METALLURGY/ENERGY CONSERVATION 
Materials and energy saving by modern methods of powder 
metallurgy (In German), 4:30656 (AED-CONF-78-147-000) 
POWDERS/ELECTRIC CHARGES 
Problems of application of preliminary electrization for the 
purpose of flowrate measurement, 4:28971 
POWDERS/FLOW RATE 
Problems of application of preliminary electrization for the 
purpose of flowrate measurement, 4:28971 
POWER DEMAND/FORECASTING 
Siting coal-fired power plants, 4:29955 (TID-29396) 
State-level electricity demand forecasting model (For 1980, 1985, 
1990), 4:30496 (CONF-7810150-1) 
Water supply/demand alternatives for electric generation in the 
Colorado Basin, 4:29884 (LA-7662-MS) 
POWER DEMAND/MEASURING METHODS 
Certain problems in the measurement and metering of electrical 
power, 4:29956 
POWER EXCURSIONS 
See EXCURSIONS 
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POWER GENERATION/COST 
Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 
Cooling systems addendum: capital and total generating cost 
studies, 4:30498 (NUREG-0247) 
Monthly staff report on cost and quality of fuels for electric utility 
plants for September 1977, 4:30509 (TID-29087) 
POWER GENERATION/DUAL-PURPOSE POWER PLANTS 
General approach to the application of a nuclear source in the heat 
distribution system, 4:30122 (INIS-mf-4055) 
Role of nuclear heat sources in district heating and electric power 
distribution systems, 4:30117 (INIS-mf-4054) 
POWER GENERATION/ECONOMIC ANALYSIS 
Estimation of a vintage-capital model for electricity generating, 
4:30511 
POWER GENERATION/ECONOMICS 
Economics of electricity and SNG from in situ coal gasification, 
4:28759 
Fossil fuel economics, 4:28756 
POWER GENERATION/EDUCATIONAL TOOLS 
Workshop on energy resources and electric power generation for 
high school science teachers. Final report, 4:30719 (TID-28975) 
POWER GENERATION/ENVIRONMENTAL EFFECTS 
Report on the Atlantic offshore users workshop, 4:31415 (DEL- 
SG-11-77) 
POWER GENERATION/FORECASTING 
Session VII: energy self-sufficiency 1990 (Electricity production, 
present and projected), 4:30495 (CONF-7705119-) 
POWER GENERATION/NUCLEAR POWER PLANTS 
General approach to the application of a nuclear source in the heat 
distribution system, 4:30122 (INIS-mf-4055) 
Role of nuclear heat sources in district heating and electric power 
distribution systems, 4:30117 (INIS-mf-4054) 
POWER GENERATION/PLANNING 
Topical problems of the German elec ....: power industry, 4:30513 
POWER PLANTS 
See also COMPRESSED AIR STORAGE POWER PLANTS 
DUAL-PURPOSE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
POWER PLANTS/FLOW REGULATORS 
Determination of the type of design and size of throttle-controlled 
fittings according to the cavitation coefficient, 4:29928 
POWER PLANTS/FUEL CONSUMPTION 
Analysis of proposed U.S. Department of Energy regulations 
implementing the Powerplant and Industrial Fuel Use Act: 
analysis memorandum, 4:30462 (DOE/EIA-0102/21) 
POWER PLANTS/WATER REQUIREMENTS 
Water supply/demand alternatives for electric generation in the 
Colorado Basin, 4:29884 (LA-7662-MS) 
POWER REACTORS 
See also ARDENNES REACTOR 
BROWNS FERRY-3 REACTOR 
CLINCH RIVER BREEDER REACTOR 
DFR REACTOR 
DRESDEN-1 REACTOR 
EBR-2 REACTOR 
GRAND GULF-] REACTOR 
GRAND GULF-2 REACTOR 
HATCH-1 REACTOR 
JOYO REACTOR 
KNK REACTOR 
MONJU REACTOR 
N-REACTOR 
PEACH BOTTOM-! REACTOR 
PFR REACTOR 
PROCESS HEAT REACTORS 
RANCHO SECO-1 REACTOR 
RANCHO SECO-2 REACTOR 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
SNR-1 REACTOR 
WWER TYPE REACTORS 
POWER REACTORS/MELTDOWN 
Interaction of a core melt with concrete, 4:30180 (AED-Conf-77- 
403-001) 
POWER REACTORS/PRESSURE VESSELS 
Nuclear pressure vessel steel data base, 4:30133 (EPRI-NP-933) 
Residual stresses due to weld repairs, cladding and electron beam 
welds and effect of residual stresses on fracture behavior. 
Annual report, September 1, 1977-November 30, 1978, 4:30135 
(NUREG/CR-0559) 


PRESSURE VESSELS/FRACTURE PROPERTIES 


POWER REACTORS/REACTOR DECOMMISSIONING 
Nuclear power-reactor decommissioning, 4:29993 
POWER SUBSTATIONS/ELECTRIC FIELDS 
Measurements of the electric field strength on a model of a 400 kV 
distribution station, 4:29976 
POWER SUBSTATIONS/SAFETY 
Personal and operating safety of substation cubicles, 4:29965 
POWER SYSTEMS 
See also AC SYSTEMS 
POWER SYSTEMS/COAXIAL CABLES 
Coaxial phase stranded cable plant for MV networks, 4:29966 
POWER SYSTEMS/EFFICIENCY 
Problem of conditions under which it is expedient to use heat 
pumps, 4:31076 
POWER SYSTEMS/ELECTRICAL FAULTS 
Indactic masa for remote control of switchgear in medium-voltage 
systems, 4:29963 
POWER SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Electronic power relay with time-division multiplexer, 4:29962 
POWER SYSTEMS/HEAT PUMPS 
Problem of conditions under which it is expedient to use heat 
pumps, 4:31076 
POWER SYSTEMS/LOAD MANAGEMENT 
Loading conditions in the low-voltage system - determined 
synthetically, 4:29959 
POWER SYSTEMS/OPTIMIZATION 
Problem of conditions under which it is expedient to use heat 
pumps, 4:31076 
POWER SYSTEMS/RELAYS 
Electronic power relay with time-division multiplexer, 4:29962 
POWER SYSTEMS/SWITCHES 
Indactic masa for remote control of switchgear in medium-voltage 
systems, 4:29963 
POWER SYSTEMS/TRANSFORMERS 
Decentralised automation in 110/10 kV systems, 4:29958 
POWER TRANSMISSION LINES/COMPARATIVE 
EVALUATIONS 
Transmission lines: a comparison with other coal transportation 
alternatives, 4:28979 
POWER TRANSMISSION LINES/CRYOGENIC CABLES 
Structural aspects of cryogenic electric lines, 4:29988 
POWER TRANSMISSION LINES/ELECTRICAL 
INSULATORS 
Dynamic tests on the insulator chains for the 300 kV crossing of 
the Elbe for the Nordwestdeutschen Kraftwerke 
Aktiengesellschaft, 4:29957 
POWER TRANSMISSION LINES/INSTALLATION 
Improvement of civil engineering techniques for buried 
transmission cables. Final report, January 1979, 4:29970 (EPRI- 
EL-969) 
POWER TRANSMISSION LINES/SUPERCONDUCTING 
CABLES 
Development of NbsGe for power transmission applications. Final 
report, 4:29986 (EPRI-EL-965) 
POWERED SUPPORTS/CONTROL SYSTEMS 
Longwall mining apparatus (Patent), 4:31257 
POWERED SUPPORTS/DESIGN 
Roof supports (Patent), 4:28902 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE GRADIENTS/MATHEMATICAL MODELS 
Pressure field at deep depth due to surface motion, 4:31583 
PRESSURE REGULATORS/DESIGN 
Pressure regulator (Patent), 4:31091 
PRESSURE SUPPRESSION/DATA PROCESSING 
PSEPLOT: a controller for plotting data from the Mark I Boiling 
Water Reactor Pressure Suppression Experiment (BWR), 
4:30234 (UCRL-52501) 
PRESSURE TUBES/FRACTURE PROPERTIES 
Fracture behaviour of zirconium alloy pressure tubes for Canadian 
nuclear power reactors, 4:30043 
PRESSURE VESSELS/ACOUSTIC MONITORING 
Acoustic emission monitoring of intermediate pressure vessels 
tested under the ORNL heavy-section steel technology program 
(BWR; PWR), 4:30000 (CONF-790128-1) 
PRESSURE VESSELS/CRACKS 
Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments, 4:30829 
Photoelastic studies of crack propagation and arrest in polymers 
and 4340 steel, 4:30818 (NUREG/CR-0542) 
Stress intensity distributions in nozzle corner cracks of complex 
geometry, 4:30003 (NUREG/CR-0640) 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Burst tests on medium-size pressure vessels within the framework 
of the HSST program, 4:30240 
Development of a statistical lower bound fracture toughness 
curve, 4:30827 





PRESSURE VESSELS/MATERIALS 


Fracture mechanical significance of cracks formed during stress- 
relief annealing of a submerged arc welding in pressure vessel 
steel of Type A508 class 2, 4:30139 

Nuclear pressure vessel steel data base, 4:30133 (EPRI-NP-933) 

PRESSURE VESSELS/MATERIALS 

Alloy design for several critical components in fossil fuel energy 
conversion systems (52 references), 4:28785 (CONF-781018-) 

Evaluation of the fracture toughness of candidate steels for 
pressure vessels for coal conversion systems, 4:28710 (CONF- 
781018-) 

Low alloy steels for thick wall pressure vessels, 4:28709 (CONF- 
781018-) 

PRESSURE VESSELS/MATERIALS HANDLING 

Alloy design for several critical components in fossil fuel energy 

conversion systems (52 references), 4:28785 (CONF-781018-) 
PRESSURE VESSELS/NEUTRONIC DAMAGE FUNCTIONS 

Use of HEDL codes in the sensitivity and uncertainty analysis of 
the pressure vessel embrittlement damage function problem 
(FERRET; SAND ID), 4:30006 (ORNL/RSIC-42) 

PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments, 4:30829 
PRESSURE VESSELS/REFRACTORIES 
Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 
PRESSURE VESSELS/SIMULATION 

Photoelastic studies of crack propagation and arrest in polymers 

and 4340 steel, 4:30818 (NUREG/CR-0542) 
PRESSURE VESSELS/STRESS ANALYSIS 

Analytical methods for determining the inelastic response of 
prestressed concrete reactor vessels and vessel closures 
(HTGR), 4:30035 (CONF-781 144-17) 

Three-dimensional two-fluid numerical treatment of a reactor 
vessel in TRAC (PWR), 4:30024 (LA-UR-79-59) 

PRESSURE VESSELS/ULTRASONIC TESTING 

Estimation of the defect detection probability for ultrasonic tests 
on thick sections steel weldments. Technical report, 4:30816 
(EPRI-NP-991) 

Ultrasonic in-service inspection of reactor pressure vessels, 
4:30132 (CS-INIS-164) 

PRESSURE VESSELS/WELDED JOINTS 

Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments, 4:30829 

Residual stress relief and local embrittlement in a a533b reactor 
pressure vessel weldment, 4:30138 

Residual stresses due to weld repairs, cladding and electron beam 
welds and effect of residual stresses on fracture behavior. 
Annual report, September 1, 1977-November 30, 1978, 4:30135 
(NUREG/CR-0559) 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICE-ANDERSON ACT 
Law of catastrophic events on offshore nuclear facilities, 4:30109 
PRIMARY BATTERIES/CATHODES 
Galvanic filling element (Patent), 4:30325 
PRIMARY BATTERIES/DESIGN 

Method and equipment to electrochemically produce an 

electromotive force from hydrogen (German Patent), 4:30575 
PRIMARY BATTERIES/FABRICATION 

a to encapsulate a corroding material in lithium (Patent), 

4:30294 
PRIMARY COOLANT CIRCUITS/CORROSION 

Sodium technology. Progress report, April-June 1978 (LMFBR), 
4:30056 (HEDL-TME-78-91) 

PRIMARY COOLANT CIRCUITS/CORROSION PRODUCTS 

Causes of anomalous electrokinetic properties of corrosion 
products in boiling-type reactors, 4:30014 

Characteriztion of corrosion product deposits in sodium systems 
(LMFBR), 4:30072 (IWGFR-23) 

Deposits on the main structural materials of the boiling-type 
uranium-graphite reactors, 4:30013 

PRIMARY COOLANT CIRCUITS/DECONTAMINATION 

Development of acidic processes for decontaminating LMFBR 

components, 4:30073 (IWGFR-23) 
PRIMARY COOLANT CIRCUITS/NOZZLES 

Application of nonlinear signal processing to pipe and nozzle 

inspection (PWR), 4:30016 (EPRI-NP-964) 
PRIMARY COOLANT CIRCUITS/PIPES 

Application of nonlinear signal processing to pipe and nozzle 
inspection (PWR), 4:30016 (EPRI-NP-964) 

PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 

TRANSPORT 

Characteriztion of corrosion product deposits in sodium systems 
(LMFBR), 4:30072 (IWGFR-23) 

Removal of radioactive products from liquid metal coolants of 
— under normal operation, 4:30046 (CEGB/RD/B/N- 
4334) 
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Sodium technology. Progress report, April-June 1978 (LMFBR), 
4:30056 (HEDL-TME-78-91) 
PRIMARY COOLANT CIRCUITS/SURFACE CLEANING 
Development of acidic processes for decontaminating LMFBR 
components, 4:30073 (IWGFR-23) 
PRINTED CIRCUITS/SOLDERED JOINTS 
Dynamic thermal measurements in plated-through-holes, 4:31225 
(UCRL-82346) 
PRISMS 
Prisms with total internal reflection as solar reflectors (Patent), 
4:29708 


PRNC-L-77 REACTOR/EDUCATION 
Training and information, 4:31992 (CEER-5) 
PRNC-L-77 REACTOR/RESEARCH PROGRAMS 
Puerto Rico Nuclear Center annual report, July 1, 1975- 
September 30, 1976, 4:31967 (CEER-5) 
PROBABILITY 
Dirichlet integrals and a theory of marginal densities in spaces of 
dimension N 2 2, 4:31977 (LA-7676-MS) 
PROBES 
See also ELECTROSTATIC PROBES 
ION PROBES 
PROBES/DESIGN 
Ultrasonic search wheel probe (Patent), 4:31213 
PROCESS HEAT 
See also GEOTHERMAL PROCESS HEAT 
SOLAR PROCESS HEAT 
PROCESS HEAT/TRANSPORT 
Availability of thermal energy by ‘long-distance energy’ - 
alternatives to or supplementation of district heating, 4:30604 
PROCESS HEAT REACTORS 
See also SSER REACTOR 
Availability of thermal energy by ‘long-distance energy’ - 
alternatives to or supplementation of district heating, 4:30604 
PROCESS HEAT REACTORS/COAL GASIFICATION 
Production of synthetic natural gas from coal, 4:28782 
PROCESS HEAT REACTORS/DESIGN 
Process heat reactor design and analysis. Final report (HTGR), 
4:30115 (GA-A-15137) 
PROCESS HEAT REACTORS/MEETINGS 
Fifthteen international meeting of the Society of Nuclear 
Medicine, 4:30116 (INIS-mf-4010) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCUREMENT/REGULATIONS 
Guide for performance of DOE contractor procurement system 
reviews (CPSR), 4:30465 (DOE/PR-0016) 
PRODUCTIVITY/BIOLOGICAL RADIATION EFFECTS 
Environmental physiology (Gamma radiation, rodents), 4:31486 
(ANL-78-90) 
PROGRAMMING/ERRORS 
ECHO: a simple procedure to ECHO input data from any existing 
FORTRAN code, 4:31975 (K/CSD/TM-27) 
PROGRAMMING LANGUAGES 
Simulation of continuous networks with MODEL, 4:31972 (COO- 
2383-0047) 
PROLIFERATION 
Balancing nonproliferation and energy security, 4:30400 
Nonproliferation and alternative nuclear technologies, 4:30392 
PROLIFERATION/GOVERNMENT POLICIES 
Nye: at the nuclear crossroads, 4:30401 
PROLIFERATION/PUBLIC OPINION 
Nuclear power and the proliferation issue. Graham Young 
Memorial Lecture, University of Glasgow 24 February 1978, 
4:30398 (INIS-mf-4212) 
PROMETHAZINE 
See AMINES 
PROMPT NEUTRONS/FISSION YIELD 
Nondestructive fissile isotopic measurement technique for 7°*U- 
235 fuels using prompt and delayed fission-neutron counting, 
4:29387 (ORNL/TM-6686) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE/COMBUSTION 
Combustion of hydrocarbons in a boundary layer on a permeable 
surface, 4:31050 
Possible acts of chain branching in the low temperature zone of a 
hydrocarbon flame front, 4:29532 
Turbulent burn-out rates of propane-air flames in a bomb with 
agitators, 4:29533 
PROPANE/FLAMES 
Distribution of electric potential in hydrocarbon flames, 4:31052 
PROPANE/GASIFICATION 
Heat transfer to hydrocarbons with supercritical parameters under 
heating conditions, 4:29280 
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PROPANE/VAPOR CONDENSATION 
Heat transfer to hydrocarbons with supercritical parameters under 
heating conditions, 4:29280 
PROPANONE 
See ACETONE 
PROTACTINIUM 236/BETA-MINUS DECAY 
Delayed fission of neutron-rich protactinium isotopes, 4:31779 
PROTACTINIUM 238/BETA-MINUS DECAY 
Delayed fission of neutron-rich protactinium isotopes, 4:31779 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS/FABRICATION 
Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels, 4:28705 
(CONF-781018-) 
PROTECTIVE COATINGS/HEAT TREATMENTS 
Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels, 4:28704 
(CONF-781018-) 
PROTEINS 
See also ALBUMINS 
GLUCOPROTEINS 
PEPTIDES 
PROTEINS/BIOSYNTHESIS 
Trace element damage assessment in mammalian cells: analysis of 
cellular resistance to cadmium-mediated toxicity using a CHO 
variant with increased metallothionein induction capacity. 
Progress report, July 1, 1977-December 31, 1978, 4:31505 (LA- 
7665-PR) 
PROTEINS/CRYSTALLOGRAPHY 
Crystallographic characterization of a principal non-toxic lectin 
from seeds of Ricinus communis, 4:31437 
PROTEINS/SOLUBILITY 
Parallel decrease of erythrocyte membrane deformability and 
spectrin solubility at low pH, 4:31445 
PROTEOLYSIS/ENZYMES 
Studies on the proteolytic inactivation and the limited proteolysis 
of the arom pentafunctional enzyme conjugate of Neurospora 
crassa, 4:31430 (TID-29020) 
PROTON BEAMS/BEAM PRODUCTION 
Hyperon beams as a source of polarized protons, 4:31298 (CONF- 
7810119-3) 
PROTON REACTIONS/ELASTIC SCATTERING 
Construction of the p*He interaction potential by the method of 
the inverse scattering-theory problem, 4:31746 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/°® > 1, 4:31720 
PROTON REACTIONS/INCLUSIVE INTERACTIONS 
Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 
PROTON REACTIONS/INCOHERENT PRODUCTION 
Angular distributions of relativistic particles in inelastic proton- 
nucleus interactions at high energies, 4:31669 
PROTON REACTIONS/KNOCK-OUT REACTIONS 
Study of the multiplicity of secondary particles in interactions of 
protons and a particles with tungsten (A = 184) in the 
momentum range 2-5 GeV/nucleon, 4:31767 
PROTON REACTIONS/PAIR PRODUCTION 
Scaling properties of high-mass symmetric hadron- and pion-pair 
production in proton-beryllium collisions, 4:31666 
PROTON REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Two-step process (p,*He)(*He,t) in the **Ca(p,t)**Ca reaction, 
4:31758 
PROTON-ANTIPROTON INTERACTIONS/ANNIHILATION 
W* W" and Z°Z° pair production in e* e~, pp, and p-barp 
colliding beams, 4:31681 
PROTON-ANTIPROTON INTERACTIONS/PAIR 
PRODUCTION 
Electromagnetic form factor of the nucleon in the timelike region, 
4:31694 
PROTON-DEUTERON INTERACTIONS/MULTIPLICITY 
Multiplicity distributions in 28-GeV/c pd interactions and double 
scattering in deuterium, 4:31667 
PROTON-DEUTERON INTERACTIONS/SCATTERING 
AMPLITUDES 
Interaction of high-energy hadrons with light nuclei in the theory 
of complex angular momenta with a/sub P/® >1, 4:31720 
PROTON-PROTON INTERACTIONS/ANNIHILATION 
W* W" and Z°Z° pair production in e* e~, pp, and p-barp 
colliding beams, 4:31681 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Correlations between neutral and charged pions produced in 300- 
GeV/c pp collisions, 4:31668 


PUMPED STORAGE POWER PLANTS/CAPACITY 


PROTON-PROTON INTERACTIONS/INTEGRAL CROSS 

SECTIONS 

Gluon corrections to the Drell-Yan model, 4:31719 

PROTON-PROTON INTERACTIONS/PARTICLE 

PRODUCTION 

Higgs-boson production at large transverse momentum in 
quantum chromodynamics, 4:31702 

PROTON-PROTON INTERACTIONS/TOTAL CROSS 

SECTIONS 

Coulomb-nuclear interference corrections to measurements of the 
pp total-cross-section difference in pure spin states, 4:31718 

PROTON-PROTON INTERACTIONS/TRANSVERSE 

MOMENTUM 

Estimates of W production with polarized protons as a means of 
detecting its hadron jet decays, 4:31717 

PROTONS 
See also DELAYED PROTONS 
PROTONS/DIFFUSION 

Proton location in metal hydrides using electron spin resonance 

(ER*%), 4:30890 (SAND-79-0244C) 
PROTONS/ENERGY LOSSES 

Measurements of anti W for protons, helium-4 ions, and carbon-12 
ions in tissue-equivalent gas (0.15 to 2.8 MeV protons, 0.36 to 
7.8 MeV He-4, and 0.12 to 5.6 MeV C+), 4:31800 

PROTONS/NUCLEAR REACTION YIELD 

Approach to equilibrium based on microscopic models of nuclear 
collisions (Yield ratios, differential cross sections), 4:31784 
(LBL-7766) 

Light fragment production and associated multiplicities from 
collisions of 1.85 GeV/nucleon “Ar (Differential cross sections, 
reaction mechanisms), 4:31752 (LBL-7766) 

Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 

PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PSEUDOPARTICLES 
See INSTANTONS 
PSI RESONANCES/HADRONIC PARTICLE DECAY 

Gauge model of weak and electromagnetic interactions with the 
symmetry SU(3) x U(1) x U(1), 4:31733 

Spin forces in charmonium spectroscopy, 4:31692 

PSI RESONANCES/REVIEWS 
Quantum mechanics and quarkonium: an introductory review, 
4:31671 (FERMILAB-CONF-78/82-THY) 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC BUILDINGS/ENERGY CONSERVATION 
Illinois energy conservation feasibility report, 4:30427 (NP-23542) 
PUBLIC BUILDINGS/LIGHTING SYSTEMS 

Requirements for the chromaticity and radiation spectrum of light 

sources used in industrial and civil buildings, 4:30704 
PUBLIC LANDS/LAND USE 

Timber and mining partners in basic industry (Roadless area 

review and evaluation (RARE II)), 4:31410 
PUBLIC UTILITIES 

See also ELECTRIC UTILITIES 
PUBLIC UTILITIES/SOLAR ENERGY 

Session VII: energy self-sufficiency 1990 (Solar programs 
sponsored by public utilities), 4:29650 (CONF-7705119-) 

PUERTO RICO/RESEARCH PROGRAMS 

Puerto Rico Nuclear Center annual report, July 1, 1975- 
September 30, 1976, 4:31967 (CEER-S) 

PUERTO RICO/TERRESTRIAL ECOSYSTEMS 

Terrestrial ecology, 4:31404 (CEER-5) 

PUERTO RICO NUCLEAR CENTER L-77 REACTOR 
See PRNC-L-77 REACTOR 
PULSE ANALYZERS/ELECTRONIC CIRCUITS 

Laser flow cytophotometric light scatter and fluorescence time-of- 
flight sizing of mammalian cells (Use of pulse width or pulse rise 
time measurements), 4:31446 (LA-UR-78-1994) 

PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 
Generation of high power pulses using inductive energy storage, 
4:31931 
PULSE GENERATORS/PERFORMANCE 
Electrical pulse generator (Patent), 4:31229 
PUMPED STORAGE POWER PLANTS 
Hydro-electric power stations in Spain, 4:30275 
PUMPED STORAGE POWER PLANTS/CAPACITY 

Hydroelectric plant construction cost and annual production 
expenses, 1977: twenty-first annual supplement, 4:30507 (DOE/ 
EIA-0171) 





PUMPED STORAGE POWER PLANTS/CONSTRUCTION 


PUMPED STORAGE POWER PLANTS/CONSTRUCTION 
Finite element analysis of stages of excavation of Helms 
Underground Powerhouse, 4:30368 
Hydroelectric plant construction cost and annual production 
expenses, 1977: twenty-first annual supplement, 4:30507 (DOE/ 
EIA-0171) 
PUMPED STORAGE POWER PLANTS/CONTROL SYSTEMS 
Algorithm and block diagram of control of operating conditions of 
a pumped storage hydroelectric power plant in an electric 
utility system, 4:30277 
PUMPED STORAGE POWER PLANTS/COST 
Hydroelectric plant construction cost and annual production 
expenses, 1977: twenty-first annual supplement, 4:30507 (DOE/ 
EIA-0171) 
PUMPED STORAGE POWER PLANTS/ELECTRIC 
GENERATORS 
Motor-generators for pumped storage schemes, 4:30274 
PUMPED STORAGE POWER PLANTS/ELECTRIC MOTORS 
Motor-generators for pumped storage schemes, 4:30274 
PUMPED STORAGE POWER PLANTS/OPERATION 
Algorithm and block diagram of control of operating conditions of 
a pumped storage hydroelectric power plant in an electric 
utility system, 4:30277 
PUMPED STORAGE POWER PLANTS/POWER 
GENERATION 
Hydroelectric plant construction cost and annual production 
expenses, 1977: twenty-first annual supplement, 4:30507 (DOE/ 
EIA-0171) 
PUMPED STORAGE POWER PLANTS/STRUCTURAL 
MODELS 
Energy investigation of a pumping station unit with a diagonal 
discharge duct and a spiral chamber, 4:30276 
PUMPS 
See also TURBOMACHINERY 
PUMPS/DESIGN 
Application of recent pump developments to the needs of the 
offshore oil industry (Design of centrifugal pumps), 4:31124 
High speed centrifugal pumps and compressors, 4:31130 
Submersible motor pumps: a modern solution for offshore and 
onshore technology, 4:31127 
Vertical lineshaft centrifugal pumps for North Sea Platform 
installations, 4:31126 
PUMPS/FEASIBILITY STUDIES 
Self controlling, self pumping heat circulation system study. 
Progress report, August 1, 1977-January 31, 1978, 4:29699 
(COO-4484-03) 
PUMPS/MEETINGS 
Pumps and compressors for offshore oil and gas, 4:29125 
PUMPS/PERFORMANCE 
Controlled jet-pump in domestic district-heating stations. 
Summary of the final report of the Working Group ‘Jet pumps’, 
:30709 


Effects of two-phase liquid/gas flow on the performance of 
centrifugal pumps, 4:31128 
PUMPS/SHUTDOWNS 
Fluid sensitive shutdown for well pump (Patent), 4:29070 
PUMPS/SPEED REGULATORS 
Speed control of pumps and compressors by variable filling fluid 
couplings, 4:31129 
PWR TYPE REACTORS 
See also ARDENNES REACTOR 
LOFT REACTOR 
OTTO HAHN REACTOR 
RANCHO SECO-1] REACTOR 
SHIPPINGPORT REACTOR 
WWER TYPE REACTORS 
PWR TYPE REACTORS/AFTER-HEAT 
Study on the similarity between LOFT decay heat and LPWR 
decay heat, 4:30210 (LTR-20-85) 
PWR TYPE REACTORS/BLOWDOWN 
Analysis of the fluid-structure dynamic interaction of reactor 
pressure vessel internals during blowdown, 4:30184 (AED- 
Conf-77-403-007) 
PWR TYPE REACTORS/COMPARATIVE EVALUATIONS 
Choice of thermal reactor systems. A report by the National 
Nuclear Corporation Limited, 4:30023 (INIS-mf-4093) 
PWR TYPE REACTORS/CONSTRUCTION 
Construction status report: nuclear power plants. Data as of 
December 31, 1978 (USA), 4:30111 (NUREG- 
0030(Vol.2)(No.1)) 
PWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 
Size distribution of drops from containment spray nozzles, 4:30027 
(NUREG/CR-0608) 
PWR TYPE REACTORS/ECCS 
Experimental operating specification tests S-08-1 through S-08-08. 
Semiscale Mod-3 UHI test series, 4:30199 (IDO-1570-T2) 
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Steam-water mixing and system hydrodynamics program: Task 4. 
Quarterly progress report, July 1, 1978-September 30, 1978, 
4:30221 (NUREG/CR-0565) 

PWR TYPE REACTORS/ELECTRIC CABLES 

Cable tray fire tests, 4:30011 (SAND-78-1810C) 

PWR TYPE REACTORS/FUEL ASSEMBLIES 

Fuel lock down device (Patent; PWR), 4:30032 

Hydraulic hold-down for nuclear reactor fuel (Patent; PWR), 
4:30030 

PWR TYPE REACTORS/FUEL CANS 

Embrittlement of zircaloy cladding due to oxygen uptake 
(CBRTTL), 4:30190 (CDAP-TR-052) 

Miniature Zircaloy-sheathed fuel rod cladding surface 
thermocouples. Progress report, 4:30029 (TFBP-TR-286) 

PWR TYPE REACTORS/FUEL CYCLE 

Description of alternative steady-state fuel cycles, 4:30010 (PNL- 
2779) 

Sensitivity of water reactor fuel cycle parameters and costs to 
nuclear data, 4:30004 (ORNL/RSIC-42) 

Sensitivity of LWR fuel cycle costs to uncertainties in detailed 
thermal cross sections, 4:30007 (ORNL/RSIC-42) 

PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Impact of pellet-cladding interaction on fuel integrity: a status 
report, 4:30009 (PNL-2667) 

PWR TYPE REACTORS/FUEL RODS 

Fuel thermal conductivity (FTHCON). Status report, 4:29999 
(CDAP-TR-049) 

PWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Impact of pellet-cladding interaction on fuel integrity: a status 
report, 4:30009 (PNL-2667) 

PWR TYPE REACTORS/LOSS OF COOLANT 

Code Assessment and Application Program. Code data 
comparison for Semiscale Mod-3 integral Test S-07-6. Interim 
report, 4:30188 (CAAP-TR-038) 

Developmental verification of the FRAP uncertainty analysis 
option, 4:30189 (CDAP-TR-79-050) 

Loss-of-coolant accident test series test LOC 5 experiment 
operating specification, 4:30233 (TFBP-TR-309) 

Measurement of phase separation in wyes and tees, 4:30219 
(NUREG/CR-0557) 

PBR/LOFT Lead Rod Test Program experiment operating 
specification, 4:30232 (TFBP-TR-302(Rev.1)) 

Preliminary Multirod Burst Test Program results and implications 
of interest to reactor safety evaluations, 4:30191 (CONF-781146- 
4) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1978, 
4:30218 (NUREG/CR-0512) 

Quick look report on LOFT nuclear experiment L2-2, 4:30209 
(LOFT-TR-103) 

Review of two-phase steam-water critical flow models with 
emphasis on thermal nonequilibrium, 4:30214 (NUREG/CR- 
0417) 


Scaling pressure and subcooling for countercurrent flow. 
Quarterly progress report, April 1, 1978-June 30, 1978 , 4:30217 
(NUREG/CR-0464) 

Steam-water mixing and system hydrodynamics program: Task 4. 
Quarterly progress report, July 1, 1978-September 30, 1978, 
4:30221 (NUREG/CR-0565) 

Study on the similarity between LOFT decay heat and LPWR 
decay heat, 4:30210 (LTR-20-85) 

PWR TYPE REACTORS/MELTDOWN 

Influence of gas generation on high-temperature melt/concrete 
interactions, 4:30228 (SAND-78-0939C) 

Light Water Reactor Safety Research Program. Volume 8. 
Quarterly report, April-June 1978 (Corium-concrete 
interactions; vapor explosions), 4:30216 (NUREG/CR-0422) 

TRAP-MELT users manual, 4:30223 (NUREG/CR-0632) 

PWR TYPE REACTORS/PRESSURE VESSELS 

Acoustic emission monitoring of intermediate pressure vessels 
tested under the ORNL heavy-section steel technology 
program, 4:30000 (CONF-790128-1) 

Incidence of specifically nuclear phenomena on the choice of 
metallic materials, 4:30882 

Photoelastic studies of crack propagation and arrest in polymers 
and 4340 steel, 4:30818 (NUREG/CR-0542) 

Three-dimensional two-fluid numerical treatment of a reactor 
vessel in TRAC, 4:30024 (LA-UR-79-59) 

Use of HEDL codes in the sensitivity and uncertainty analysis of 
the pressure vessel embrittlement damage function problem 
(FERRET; SAND ID), 4:30006 (ORNL/RSIC-42) 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Application of nonlinear signal processing to pipe and nozzle 
inspection, 4:30016 (EPRI-NP-964) 
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PWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from light-water-cooled power reactors, 4:30107 
(REG/G-1.112(5-77)) 

Radioactive materials released from nuclear power plants. Annual 
report 1977, 4:30156 (NUREG-0521) 

PWR TYPE REACTORS/REACTOR ACCIDENTS 

Two-phase flow phenomena in nuclear reactor technology 
Quarterly progress report No. 8, March 1, 1978-May 3 ‘1978, 
4:30215 (NUREG/CR-0418) 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report No. 9, June 1, 1978-August 31, 1978, 
4:30222 (NUREG/CR-0580) 

PWR TYPE REACTORS/REACTOR CHARGING MACHINES 

Method for refuelling a nuclear reactor and device for carrying 
out said method (Patent, PWR), 4:30031 

PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 

Use of simulation for the verification of nuclear reactor optimal 

automatic spatial oscillation control, 4:30150 
PWR TYPE REACTORS/REACTOR KINETICS 

Use of error files in uncertainty analysis and data adjustment, 
4:30028 (ORNL/RSIC-42) 

PWR TYPE REACTORS/REACTOR SAFETY 

NRC/RSR Data Bank Program, 4:30192 (CONF-781218-1) 

Phebus safety test reactor and the French light water reactor 
safety research program, 4:30185 (AED-Conf-77-403-008) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1978, 
4:30218 (NUREG/CR-0512) 

PWR TYPE REACTORS/RELIEF VALVES 

Study of safety relief valve operation under ATWS conditions, 
4:30196 (ETEC-TDR-78-19) 

PWR TYPE REACTORS/RESIDUAL POWER 

Fission product decay power and uncertainties after realistic 
reactor operating histories, 4:30005 (ORNL/RSIC-42) 

PWR TYPE REACTORS/SAFETY ENGINEERING 

Development lines and present status of LWR reactors, 4:29998 
(AED-Conf-78-004-006) 

PWR TYPE REACTORS/SHOCK ABSORBERS 

Snubber sensitivity study. Final report, FY 78, 4:30134 (ETEC- 
TDR-78-17) 

PWR TYPE REACTORS/SPENT FUEL STORAGE 

Handling and storage of spent fuel from light-water power 
reactors, 4:30012 

PWR TYPE REACTORS/STEAM GENERATORS 

Application of nonlinear signal processing to pipe and nozzle 
inspection, 4:30016 (EPRI-NP-964 

Disposal and handling of nuclear steam generator chemical 
cleaning wastes, 4:30157 (UNI-SA-58) 

Eddy-current inspection for steam-generator tubing program. 


Quarterly progress report for period ending September 30, 1978, 


4:30026 (NUREG/CR-0520) 
Summary of operating experience with recirculating steam 
generators, 4:30025 (NUREG-0523) 
PWR TYPE REACTORS/STEAM TURBINES 
User’s instructions for ORCENT II: a digital computer program 
for the analysis of steam turbine cycles supplied by light-water- 
cooled reactors, 4:30008 (ORNL/TM-6525) 
PWR TYPE REACTORS/XENON OSCILLATIONS 
Use of simulation for the verification of nuclear reactor optimal 
automatic spatial oscillation control, 4:30150 
PYRAZINES/FLUORESCENCE SPECTROSCOPY 
Photophysics of pyrazine and its methylated derivatives at high 
pressure, 4:31032 
PYRAZINES/PHOSPHORESCENCE 
Photophysics of pyrazine and its methylated derivatives at high 
pressure, 4:31032 
PYRIDINE/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
PYRITE/REMOVAL 
Process for removing sulfur from coal (Patent), 4:28673 
PYROLYSIS/MATHEMATICAL MODELS 
Volume reaction model for pyrolysis of a single solid particle 
accompanied by a complex reaction, 4:29294 
PYROLYTIC CARBON/CHEMICAL VAPOR DEPOSITION 
Pyrolytic coating process (Patent), 4:29390 
PYROLYTIC CARBON/MICROSTRUCTURE 
Effect of deposition conditions on the properties of pyrolytic SiC 
coatings for HTGR fuel particles, 4:30040 
PYROLYTIC CARBON/SURFACE COATING 
Effect of deposition conditions on the properties of pyrolytic SiC 
coatings for HTGR fuel particles, 4:30040 
PYROLYTIC OILS/CHEMICAL COMPOSITION 
Mechanism of formation of oil by the hot aqueous alkaline 
digestion of cellulose, 4:29549 (PNL-SA-6485(Rev.)) 


QUARKS/CONFINEMENT 
Q 


QUANTUM CHROMODYNAMICS/COLOR MODEL 
Gluon distribution in hadrons, 4:31703 
QUANTUM CHROMODYNAMICS/GLUON MODEL 
Gluon corrections to the Drell-Yan model, 4:31719 
QUANTUM CHROMODYNAMICS/HIGGS BOSONS 
Higgs-boson production at large transverse momentum in 
quantum chromodynamics, 4:31702 
QUANTUM CHROMODYNAMICS/INFRARED 
DIVERGENCES 
Asymptotic infrared quark form factors in quantum 
chromodynamics, 4:31731 
QUANTUM CHROMODYNAMICS/QUARKS 
Static potential energy of a heavy quark and anti-quark, 4:31686 
Steps toward the heavy quark potential (Review), 4:31685 
QUANTUM ELECTRODYNAMICS/ASYMPTOTIC SOLUTIONS 
Effective electric charge in a model with asymptotic freedom, 
4:31730 
QUANTUM ELECTRODYNAMICS/CHARGE 
CONSERVATION 
Conservation of electric charge, 4:31727 
QUANTUM FIELD THEORY 
See also QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/BOUNDARY CONDITIONS 
Perturbation theory at large order: the choice of integration 
contour, 4:31725 (DOE/ER/70004-222 
QUANTUM FIELD THEORY/COUPLING CONSTANTS 
Perturbation theory at large order: the choice of integration 
contour, 4:31725 (DOE/ER/70004-222) 
QUANTUM FIELD THEORY/FORM FACTORS 
Doubly logarithmic asymptotic behavior of the fermion inelastic 
form factor in non-Abelian gauge theory, 4:31732 
QUANTUM FIELD THEORY/GAUGE INVARIANCE 
Doubly logarithmic asymptotic behavior of the fermion inelastic 
form factor in non-Abelian gauge theory, 4:31732 
Gauge model of weak and electromagnetic interactions with the 
symmetry SU(3) x U(1) x U(1), 4:31733 
QUANTUM FIELD THEORY/INTEG 
Perturbation theory at large order: the choice of integration 
contour, 4:31725 (DOE/ER/70004-222 
QUANTUM FIELD THEORY/MEETINGS 
Current trends in the theory of fields, 4:31736 
QUANTUM FIELD THEORY/QUARKS 
Review of developments in lattice gauge theory: extreme 
environments and duality transformations, 4:31737 
QUANTUM FIELD THEORY/RENORMALIZATION 
~— anomaly in axial-vector ward identity, 4:31724 (COO-1545- 


48) 
QUANTUM FIELD THEORY/SU-3 GROUPS 
Gauge model of weak and electromagnetic interactions with the 
symmetry SU(3) x U(1) x U(1), 4:31733 
QUANTUM FIELD THEORY/U-1 GROUPS 
Gauge model of weak and electromagnetic interactions with the 
symmetry SU(3) x U(1) x U(1), 4:31733 
QUANTUM MECHANICS/MEETINGS 
Proceedings of the international symposium on atomic, molecular 
and solid-state theory and quantum statistics, 4:31637 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MODEL 
See also FLAVOR MODEL 
QUARK MODEL/PARTICLE PRODUCTION 
Quark model for the production of heavy meson resonances, 
4:31716 
QUARK MODEL/RADIATIVE DECAY 
Radiative weak decays of baryons as single-quark transitions, 
4:31690 
QUARK MODEL/REVIEWS 
Hadrons and quarks in high energy collisions, 4:31652 
QUARKS 
Are quarks Dirac particles (Scaling properties, perturbative 
quantum chromodynamics, infrared structure, cross sections), 
4:31712 
QUARKS/BOUND STATE 
Quantum mechanics and quarkonium: an introductory review, 
4:31671 (FERMILAB-CONF-78/82-THY) 
QUARKS/CONFINEMENT 
Non-Abelian gauge theories and quark confinement (SU(N) 
group, electric and magnetic flux, phase transformation 
vortices), 4:31723 
Quark confinement and lattice calculation (Color fields, tube 
restriction, loop integral, Monte Carlo methods), 4:31684 
Review of developments in lattice gauge theory: extreme 
environments and duality transformations, 4:31737 





QUARKS/EXCLUSIVE INTERACTIONS 


QUARKS/EXCLUSIVE INTERACTIONS 
Asymptotic infrared quark form factors in quantum 
chromodynamics, 4:31731 
QUARKS/MASS SPECTRA 
Steps toward the heavy quark potential (Review), 4:31685 
QUARKS/PARTICLE PRODUCTION 
How to extract heavy quark and heavy lepton signals in neutrino- 
induced dilepton events, 4:31700 
QUARKS/POTENTIAL ENERGY 
Static potential energy of a heavy quark and anti-quark, 4:31686 
Steps toward the heavy quark potential (Review), 4:31685 
QUARKS/QUANTUM FIELD THEORY 
Current trends in the theory of fields, 4:31736 
QUARKS/SCATTERING 
Doubly logarithmic asymptotic behavior of the fermion inelastic 
form factor in non-Abelian gauge theory, 4:31732 
QUARKS/WEAK PARTICLE DECAY 
Weak decays of new particles, 4:31697 (SLAC-PUB-2236) 


R MATRIX/ANALYTICAL SOLUTION 
Coupled channel R-matrix propagation method, 4:31739 
R REACTOR/AIR FILTERS 
Confinement of airborne radioactivity. Progress report, January- 
December 1977, 4:30178 (DP-1497) 
R REACTOR/OFF-GAS SYSTEMS 
Confinement of airborne radioactivity. Progress report, January- 
December 1977, 4:30178 (DP-1497) 
RACKS (FUEL) 
See FUEL RACKS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
COMPTON DIODE DETECTORS 
DOSEMETERS 
GAMMA CAMERAS 
HODOSCOPES 
NEUTRON DETECTORS 
NUCLEAR EMULSIONS 
RADIATION MONITORS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
SPECTROMETERS 
RADIATION DETECTORS/DATA PROCESSING 
SPKSAM: a collection of SPEAKEASY linkules for TSO 
graphics analysis of nuclear spectroscopic data, 4:31330 (ORO- 
4935-25) 
RADIATION DETECTORS/RECORDING SYSTEMS 
Tape transport mechanism (Patent), 4:31326 
RADIATION DETECTORS/SPECTRA UNFOLDING 
Sensitivity analysis applied to the calculation of detector-response 
kernels, 4:30224 (ORNL/RSIC-42) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES/ENERGY DEPENDENCE 
Development of a mid-head radiation dose response function 
(Phantom determinations of neutron and y absorbed doses in 
mid-brain for military applications), 4:31807 (ORNL/TM-6634) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Carcinogenesis, 4:31478 (ANL-78-90) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORS/RADIATION EFFECTS 
Effects of background gamma radiation on the sensitivity of hand- 
held special nuclear materials monitors, 4:29488 
RADIATION MONITORS/SENSITIVITY 
Effects of background gamma radiation on the sensitivity of hand- 
held special nuclear materials monitors, 4:29488 
RADIATION PROTECTION/SAFETY STANDARDS 
Dose-response and standard setting, 4:31481 (ORAU/IEA-78- 
21(0)) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 
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Emission of polarized q mochromatic ‘y rays by 
ultrarelativistic electrons in a transverse periodic magnetic field, 
4:31802 

RADICALS 
See also HYDROXYL RADICALS 
RADICALS/CHEMICAL REACTION YIELD 
Conformational effects on the electron spin resonance spectra of 
radicals produced by electron attachment to amino acids and 
ptides, 4:31013 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 

TRANSPORT 

SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 

RADIOACTIVE EFFLUENTS/HEALTH HAZARDS 

Energy production and human health, 4:31492 (ANL-78-90) 

RADIOACTIVE EFFLUENTS/REGULATORY GUIDES 

Calculation of releases of radioactive materials in gaseous and 
liquid effluents from light-water-cooled power reactors, 4:30107 
(REG/G-1.112(5-77)) 

RADIOACTIVE EFFLUENTS/TABLES 

Radioactive materials released from nuclear power plants. Annual 

report 1977, 4:30156 (NUREG-0521) 
RADIOACTIVE MATERIALS/FILTRATION 

Apparatus and method for filtering radioactive liquid (Patent), 
4:29438 

Discharge apparatus for filter assembly for radioactive 
contaminants (Patent), 4:29435 

RADIOACTIVE MATERIALS/SOLUTION MINING 

Technique for recovering nuclear materials (Patent application; 

following underground nuclear explosions), 4:29375 
RADIOACTIVE MATERIALS/TRANSPORT 
Program to develop analytical tools for environmental and safety 
assessment of nuclear material shipping container systems, 
4:29409 (LA-UR-78-3067) 
Safety analysis report for packaging: the ORNL tungsten-shielded 
cask , 4:31108 (ORNL/ENG/TM-3(Add. 1)) 
Safety analysis report for packaging type LLD-1 shipping 
container, supplement No. 3, 4:29410 (RHO-LD-65) 
RADIOACTIVE PARTICULATES 

See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 

See also SHAFT EXCAVATIONS 
RADIOACTIVE WASTE DISPOSAL/CHEMICAL 

REACTIONS 

Simulated high-level waste-basalt interaction experiments. Annual 
progress report, October 1, 1977-September 30, 1978, 4:29453 
(RHO-BWI-C-33) 

RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 

IMPACTS 

What would happen if high-level nuclear wastes were stored near 
the surface of the earth, 4:29468 (CONF-790204-6) 

RADIOACTIVE WASTE DISPOSAL/FEASIBILITY STUDIES 

Explicit finite-difference simulations of Project Salt Vault, 4:29466 

RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

Status of evaluation of tuff in southern Nevada for geologic 
disposal of high level nuclear wastes, 4:29461 (SAND-79- 
0378C) 

Thermal and mechanical responses in the Conasauga and Eleana 
formations, 4:29462 (SAND-79-0405C) 

RADIOACTIVE WASTE DISPOSAL/HIGH-LEVEL 

RADIOACTIVE WASTES 

Probabilistic safety analysis for solidified high-level nuclear waste 
management systems: a status report, 4:29420 (NUREG/CR- 
0577) 

RADIOACTIVE WASTE DISPOSAL/LEACHING 

Disposal of lodine-129, 4:29445 (CONF-781121-13) 

RADIOACTIVE WASTE DISPOSAL/LIQUID WASTES 

Problem of processing and disposal of liquid radioactive wastes of 

nuclear power plants, 4:29465 
RADIOACTIVE WASTE DISPOSAL/RADIATION 

MONITORING 

Formerly utilized MED/AEC Sites Remedial Action Program. 
Radiological survey of the Pennsylvania Railroad Landfill Site, 
Burrell Township, Pennsylvnia. Final Report (Waste from U 
processing plant), 4:29417 (DOE/EV-0005/12) 

RADIOACTIVE WASTE DISPOSAL/RADIONUCLIDE 

MIGRATION 

Formerly utilized MED/AEC Sites Remedial Action Program. 
Radiological survey of the Pennsylvania Railroad Landfill Site, 
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Burrell Township, Pennsylvnia. Final Report (Waste from U 
processing plant), 4:29417 (DOE/EV-0005/12) 
RADIOACTIVE WASTE DISPOSAL/RESEARCH 
PROGRAMS 
Krypton-85 disposal program. Semiannual report, August 15, 
1977-March 31, 1978, 4:29457 (SAND-78-1667) 
Transition report for the quarter July 1-September 30, 1978, 
4:29451 (ONWI-9) 
RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
Geology along topographic profile for near-surface test facility, 
4:29456 (RHO-BWI-LD-16) 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Problem of processing and disposal of liquid radioactive wastes of 
nuclear power plants, 4:29465 
Waste disposal by shale fracturing at ORNL, 4:29446 (CONF- 
781121-14) 
Waste management. Savannah River Laboratory quarterly report, 
April-June 1978, 4:29418 (DPST-78-125-2) 
RADIOACTIVE WASTE FACILITIES/ENVIRONMENTAL 
IMPACT STATEMENTS 
Proposed format and content of environmental reports for deep 
geologic terminal repositories for radioactive material, 4:29455 
(RHO-BWI-CD-18) 
RADIOACTIVE WASTE FACILITIES/RADIATION 
MONITORING 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
RADIOACTIVE WASTE FACILITIES/STRESS ANALYSIS 
Technical support for GEIS: radioactive waste isolation in 
geologic formations. Volume 20. Thermo-mechanical stress 
analysis and development of thermal loading guidelines, 4:29463 
(Y/OWI/TM-36/20) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Previous management practices for naturally occurring 
radionuclide wastes: current radiological status (Waste storage 
areas at former MEDIAEC sites), 4:29415 (CONF-790209-1) 
Waste management practices in decommissioning nuclear 
facilities, 4:29469 (CONF-790209-3) 
RADIOACTIVE WASTE MANAGEMENT/ 
ENVIRONMENTAL IMPACTS 
Environmental impact of increased nuclear energy production, 
4:29419 
RADIOACTIVE WASTE MANAGEMENT/HIGH-LEVEL 
RADIOACTIVE WASTES 
Environmental impact of increased nuclear energy production, 
4:29419 
RADIOACTIVE WASTE MANAGEMENT/INTERNATIONAL 
COOPERATION 
Report of the International Subgroup of the Interagency Review 
Group on nuclear waste management, 4:29424 (TID- 
28903(Draft)) 
RADIOACTIVE WASTE MANAGEMENT/PLANNING 
Report of the subGroup on DOE waste: special issues of the 
Interagency Review group on nuclear waste management, 
4:29423 (TID-28883(Draft)) 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
Waste management. Savannah River Laboratory quarterly report, 
April-June 1978, 4:29418 (DPST-78-125-2) 
RADIOACTIVE WASTE MANAGEMENT/REVIEWS 
Radioactive wastes at the Hanford Reservation. A technical 
review, 4:29416 (COO-2708T004-1) 
RADIOACTIVE WASTE MANAGEMENT/RISK 
ASSESSMENT 
Probabilistic safety analysis for solidified high-level nuclear waste 
management systems: a status report, 4:29420 (NUREG/CR- 
0577) 
RADIOACTIVE WASTE MANAGEMENT/TRANSURANIUM 
ELEMENTS 
Preliminary evaluation of the characteristics of defense transuranic 
wastes, 4:29422 (SAND-78-1850) 
RADIOACTIVE WASTE PROCESSING 
Disposal of radioactive sodium waste (Direct oxidation; reaction 
with molten NaOH), 4:29414 (ANL-78-87) 
RADIOACTIVE WASTE PROCESSING/CALCINATION 
Method for calcining nuclear waste solutions containing zirconium 
and halides (Patent), 4:29441 
RADIOACTIVE WASTE PROCESSING/DESIGN 
Problem of processing and disposal of liquid radioactive wastes of 
nuclear power plants, 4:29465 
RADIOACTIVE WASTE PROCESSING/FILTRATION 
Apparatus and method for filtering radioactive liquid (Patent), 
4:29438 


RADIOACTIVE WASTE STORAGE/SAFETY 


Discharge apparatus for filter assembly for radioactive 
contaminants (Patent), 4:29435 
RADIOACTIVE WASTE PROCESSING/FLUIDIZED-BED 
COMBUSTION 
Fluidized bed incineration system for U.S. Department of Energy 
Defense Waste, January-June 1978, 4:29432 (RFP-2811) 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Method and apparatus for implanting raioactive gas in a base 
material (Patent), 4:29437 
Process for treating radioactive waste gases (Patent), 4:29436 
Process for the removal of fission-product inert gases in the 
reprocessing of nuclear fuel material (Patent), 4:29404 
RADIOACTIVE WASTE PROCESSING/HIGH-LEVEL 
RADIOACTIVE WASTES 
Vitrification of high-level ICPP calcined wastes, 4:29430 (ICP- 
1177 
RADIOACTIVE WASTE PROCESSING/INORGANIC ION 
EXCHANGERS 
Application of inorganic sorbent in actinide separation processes, 
4:29433 (SAND-78-2270C) 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Method for the recovery of actinide elements from nuclear reactor 
waste (Patent application), 4:29444 
Problem of processing and disposal of liquid radioactive wastes of 
nuclear power plants, 4:29465 
RADIOACTIVE WASTE PROCESSING/MATERIALS 
RECOVERY 
Process for working up uranium-thorium wastes (Patent), 4:29439 
RADIOACTIVE WASTE PROCESSING/RESEARCH 
PROGRAMS 
Research and development activities Waste Fixation Program. 
Quarterly progress report, July-September 1977, 4:29431 (PNL- 
2265-3) 
RADIOACTIVE WASTE PROCESSING/SEPARATION 
PROCESSES 
Method for recovering palladium and technetium values from 
nuclear fuel reprocessing waste solutions (Patent), 4:29443 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Development of glass compositions for immobilization of SRP 
waste, 4:29428 (DP-1517) 
Effect of layer charge and heat treatment on Cs fixation by layer 
silicate minerals, 4:29442 
Physicochemical characterization of solidification agents used and 
products formed with radioactive wastes at LWR nuclear 
power plants, 4:29426 (CONF-781121-18) 
Process for solidifying and eliminating radioactive borate 
containing liquids (Patent), 4:29440 
Research and development activities Waste Fixation Program. 
Quarterly progress report, July-September 1977, 4:29431 (PNL- 
2265-3) 
Viscosity of glasses containing simulated Savannah River Plant 
waste, 4:29427 (DP-1507) 
Viscosity and electrical conductivity of glass melts as a function of 
waste composition, 4:29429 (DP-MS-78-80) 
Vitrification of high-level ICPP calcined wastes, 4:29430 (ICP- 
1177) 


Waste management. Savannah River Laboratory quarterly report, 
April-June 1978, 4:29418 (DPST-78-125-2) 
RADIOACTIVE WASTE STORAGE/CONTAINERS 
Alternative to stop the proliferation of low-level TRU waste 
containers, 4:29450 (MLM-2591(OP)) 
RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 
Pressure effects on thermal conductivity and expansion of 
geologic materials, 4:29458 (SAND-78-1991) 
RADIOACTIVE WASTE STORAGE/HIGH-LEVEL 
RADIOACTIVE WASTES 
Probabilistic safety analysis for solidified high-level nuclear waste 
management systems: a status report, 4:29420 (NUREG/CR- 
0577) 
RADIOACTIVE WASTE STORAGE/MATERIALS TESTING 
Materials screening tests for the krypton-85 storage development 
program, 4:29402 (TREE-1291) 
RADIOACTIVE WASTE STORAGE/MATHEMATICAL 
MODELS 
Numerical modelling of rock stresses within a basaltic nuclear 
waste repository. Phase I, problem definition, 4:29452 (RHO- 
BWI-C-24) 
RADIOACTIVE WASTE STORAGE/PILOT PLANTS 
Geotechnical evaluation of the proposed WIPP site in southeast 
New Mexico, 4:29459 (SAND-78-2194C) 
RADIOACTIVE WASTE STORAGE/RESEARCH PROGRAMS 
Studies of transuranic waste storage under conditions expected in 
the Waste Isolation Pilot Project (WIPP), July 1-September 30, 
1978, 4:29449 (LA-7582-PR) 
RADIOACTIVE WASTE STORAGE/SAFETY 
WIPP safety assessment, 4:29460 (SAND-79-0334C) 





RADIOACTIVE WASTE STORAGE/SITE SELECTION 


RADIOACTIVE WASTE STORAGE/SITE SELECTION 
Geotechnical evaluation of the proposed WIPP site in southeast 
New Mexico, 4:29459 (SAND-78-2194C) 
RADIOACTIVE WASTE STORAGE/TRANSURANIUM 
ELEMENTS 
Alternative to stop the proliferation of low-level TRU waste 
containers, 4:29450 (MLM-2591(OP)) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 
Model of the transfer of dissolved radioelements in deep 
geological formations, 4:29464 (PNL-TR-353) 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/EVALUATION 
Preliminary evaluation of the characteristics of defense transuranic 
wastes, 4:29422 (SAND-78-1850) 
RADIOACTIVE WASTES/TEMPERATURE EFFECTS 
Numerical modelling of rock stresses within a basaltic nuclear 
waste repository. Phase I, problem definition, 4:29452 (RHO- 
BWI-C-24) 
RADIOACTIVE WASTES/WASTE PROCESSING 
Waste tritium cleanup for the tokamak fusion test reactor (TFTR), 
4:31941 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
Packaging and shipping requirements for radioactive waste 
materials of Rockwell Hanford Operations for offsite customers, 
4:29421 (RHO-LD-64) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
See also NEUTRON-DEFICIENT ISOTOPES 
RADIOISOTOPES/BETA DOSIMETRY 
Dose-rate conversion factors for external exposure to photon and 
electron radiation from radionuclides occurring in routine 
releases from nuclear fuel cycle facilities (Conversion factors 
are given for dose rates to 21 organs from 240 different 
radionuclides for 3 different modes of exposure), 4:31498 
(NUREG/CR-0494) 
RADIOISOTOPES/BIOLOGICAL ACCUMULATION 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
RADIOISOTOPES/BUILDUP 
Updated decay and photon libraries for the ORIGEN code, 
4:31763 (ORNL/TM-6055) 
RADIOISOTOPES/DECAY 
Updated decay and photon libraries for the ORIGEN code, 
4:31763 (ORNL/TM-6055) 
RADIOISOTOPES/ENVIRONMENTAL EXPOSURE 
PATHWAY 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
RADIOISOTOPES/GAMMA DOSIMETRY 
Dose-rate conversion factors for external exposure to photon and 
electron radiation from radionuclides occurring in routine 
releases from nuclear fuel cycle facilities (Conversion factors 
are given for dose rates to 21 organs from 240 different 
radionuclides for 3 different modes of exposure), 4:31498 
(NUREG/CR-0494) 
RADIOMETRIC SURVEYS/DATA ACQUISITION SYSTEMS 
Flight Path Recovery System (FPRS) design study, 4:29322 
(GJBX-9(79)) 
RADIONUCLIDE KINETICS 
(In living organisms.) 
RADIONUCLIDE KINETICS/COMPARATIVE 
EVALUATIONS 
Retention and distribution of **° *4*Cm in C57BL/Do mice, 
4:31502 
RADIONUCLIDE KINETICS/SEX DEPENDENCE 
Retention and distribution of **° *44*Cm in CS7BL/Do mice, 
4:31502 
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RADIONUCLIDE MIGRATION 
(In environment.) 
RADIONUCLIDE MIGRATION/MATHEMATICAL MODELS 
Model of the transfer of dissolved radioelements in deep 
geological formations, 4:29464 (PNL-TR-353) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/BIOLOGICAL LOCALIZATION 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
RADIOPHARMACEUTICALS/COMPARATIVE 
EVALUATIONS 
Adrenal imaging with iodomethyl-norcholesterol (I-131) in 
primary aldosteronism, 4:31463 
RADIOPHARMACEUTICALS/TISSUE DISTRIBUTION 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
RADIOSTERILIZATION/ELECTRON SOURCES 
Electron beam source with an electron exit window connected via 
a window flange (Patent), 4:29513 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON THERAPY 
RADIOTHERAPY/SIDE EFFECTS 
Cerebellar medulloblastoma. Results of a new method of radiation 
treatment (Local x irradiation of posterior fossa and use of 
hockey-stick port for exposure of whole brain and spine), 
4:31483 
RADIUM 224/ENVIRONMENTAL EXPOSURE PATHWAY 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


) 
RADIUM 226/BIOLOGICAL HALF-LIFE 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
RADIUM 226/CARCINOGENESIS 
Dose-response relationships for female radium dial workers, 


4:31493 
RADIUM 226/RADIATION MONITORING 
Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 
RADIUM 226/RADIOECOLOGICAL CONCENTRATION 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
RADIUM 226/SOLUBILITY 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
RADIUM 228/CARCINOGENESIS 
Dose-response relationships for female radium dial workers, 
4:31493 
RADIUM 228/ENVIRONMENTAL EXPOSURE PATHWAY 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


) 
RADON/ABUNDANCE 
Radon in geothermal reservoir engineering, 4:29832 (LA-7470-C) 
RADON/INHALATION 
Progress report on the Grand Junction uranium mill tailings 
remedial action program (Program to reduce humane exposure 
from buildings involving the use of mill tailings in their 
construction), 4:31497 (DOE/EV-0033) 
RADON 220/ENVIRONMENTAL EXPOSURE PATHWAY 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


) 
RADON 222/ENVIRONMENTAL EXPOSURE PATHWAY 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4) 
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RAILWAYS 
See also ELECTRIC RAILWAYS 
RAILWAYS/FINANCING 
Rail alternatives and effects in coal transportation (Burlington 
Northern; Northern and Great Lakes states), 4:28976 
RAILWAYS/PLANNING 
Rail alternatives and effects in coal transportation (Burlington 
Northern; Northern and Great Lakes states), 4:28976 
RANCHO SECO-1 REACTOR/ENVIRONMENTAL IMPACTS 
Rancho Seco building wake effects on atmospheric diffusion, 
4:30151 (NUREG/CR-0456) 
RANCHO SECO-2 REACTOR/ENVIRONMENTAL IMPACTS 
Rancho Seco building wake effects on atmospheric diffusion, 
4:30151 (NUREG/CR-0456) 
RAPID TRANSIY SYSTEMS 
See also ELECTRIC RAILWAYS 
RAPID TRANSIT SYSTEMS/TUNNELS 
Geotechnical performance of a tunnel in till, 4:31258 
RARE EARTH COMPOUNDS/ELECTRONIC STRUCTURE 
Electronic structure of f-block compounds, 4:31608 (LBL-8058) 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
EUROPIUM 
LANTHANUM 
LUTETIUM 
SAMARIUM 
YTTERBIUM 
RARE EARTHS/ELECTRONIC STRUCTURE 
Electronic structure of f-block compounds, 4:31608 (LBL-8058) 
RAREFIED GASES/BREAKDOWN 
Model for a low pressure spark gap, 4:31643 (UCID-18059) 
RATE STRUCTURE/REVIEWS 
Reviewing the rate design study, 4:30516 
RAW MATERIALS/COORDINATED RESEARCH PROGRAMS 
Contribution of research to securing the raw materials supply, 
4:30371 (AED-CONF-1977-167-004) 
RAW MATERIALS/GOVERNMENT POLICIES 
Development and trends of the policy concerning raw materials, 
4:30386 
RAW MATERIALS/INTERNATIONAL COOPERATION 
Development and trends of the policy concerning raw materials, 


4:30386 
RAYLEIGH WAVES/ATTENUATION 
Role of Rayleigh waves in rock mechanics, 4:31570 
RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES/ABSORPTION SPECTRA 
Radiation chemistry of aqueous solutions of dicyandiamide, 


4:31034 
REACTION INTERMEDIATES/CHEMICAL REACTION 

KINETICS 

Radiation chemistry of aqueous solutions of dicyandiamide, 
4:31034 

REACTOR ACCIDENTS 

See also BLOWDOWN 

EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
ROD DROP ACCIDENTS 

REACTOR ACCIDENTS/RADIATION HAZARDS 

Hygiene problems in building a nuclear power and heat plant near 
Bratislava, 4:30201 (INIS-mf-4055) 

REACTOR ACCIDENTS/TEST FACILITIES 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report No. 8, March 1, 1978-May 31, 1978 
(PWR; BWR), 4:30215 (NUREG/CR-0418) 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report No. 9, June 1, 1978-August 31, 1978 
(PWR; BWR), 4:30222 (NUREG/CR-0580) 

REACTOR ACCIDENTS/TWO-PHASE FLOW 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report No. 8, March 1, 1978-May 31, 1978 
(PWR; BWR), 4:30215 (NUREG/CR-0418) 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report No. 9, June 1, 1978-August 31, 1978 
(PWR; BWR), 4:30222 (NUREG/CR-0580) 

REACTOR CHARGING MACHINES/DESIGN 
Method for refuelling a nuclear reactor and device for carrying 
out said method (Patent, PWR), 4:30031 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 


REACTOR FUELING 


REACTOR CORES 
REACTOR COMPONENTS/CLEANING 

Sodium technology. Progress report, April-June 1978 (LMFBR), 

4:30056 (HEDL-TME-78-91) 
REACTOR COMPONENTS/CREEP 

Inelastic analysis and creep damage evaluation of a thin plate 
tensile specimen containing a central circular hole, 4:30136 
(WARD-HT-3045-36) 

REACTOR COMPONENTS/DECONTAMINATION 

Experience with cleaning of sodium-wetted components and 
decontamination at Nuclear Research Centre Karlsruhe, 4:30061 
(IWGFR-23) 

Sodium removal and decontamination (LMFBR), 4:30057 
(IWGFR-23) 

REACTOR COMPONENTS/SEISMIC EFFECTS 

Elastic-plastic seismic analysis of power plant braced frames, 
4:30235 (UCRL-81104) 

REACTOR COMPONENTS/SURFACE CLEANING 

Cleaning of small components of complex geometry by means of 
the soium-alcohol reaction (LMFBR), 4:30069 (IWGFR-23) 

Corrosion and cleaning aspects of sodium side crevices in 
components of LMFBR’s, 4:30060 (IWGFR-23) 

Experience with cleaning of sodium-wetted components and 
decontamination at Nuclear Research Centre Karlsruhe, 4:30061 
(IWGFR-23) 

INTERATOM experience of cleaning sodium-wetted 
components, 4:30063 (IWGFR-23) 

Non-aqueous removal of sodium from reactor components 
(LMFBR), 4:30074 (IWGFR-23) 

Parameter survey on the saturation boiling proceess for crevice 
sodium removal (LMFBR), 4:30066 (IWGFR-23) 

Progress in development and application of methods of washing 
and decontamination of objects in contact with sodium (France; 
LMFBR), 4:30068 (IWGFR-23) 

Short review of sodium removal experience in PNC, 4:30065 
(IWGFR-23) 

Sodium components cleaning status in the Italian fast reactor 
program, 4:30070 (IWGFR-23) 

Sodium removal and decontamination (LMFBR), 4:30057 
(IWGFR-23) 

Summary of sodium removal and decontamination programs in 
the USA (LMFBR), 4:30071 (IWGFR-23) 

TNO experience on sodium cleaning of large plant components by 
vacuum distillation, 4:30059 (IWGFR-23) 

UK fast reactor components: sodium removal decontamination 
and requalification (LMFBR), 4:30067 (IWGFR-23) 

REACTOR COMPONENTS/TESTING 

Software development for the Mixing Components Test Facility 

(LMFBR components), 4:30045 (ANL-CT-79-11) 
REACTOR CONTROL SYSTEMS 

(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 

Use of simulation for the verification of nuclear reactor optimal 
automatic spatial oscillation control, 4:30150 

REACTOR CONTROL SYSTEMS/MEETINGS 
Nuclear power plant control and instrumentation, 1978, 4:30148 
(STI/PUB-491(Vol.1)) 
Nuclear power plant plant control and instrumentation, 1978, 
4:30149 (STI/PUB-491(Vol.2)) 
REACTOR CONTROL THEORY 

See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/PIPE FITTINGS 

Design guidelines for elbows with geometric nonuniformities 

(LMFBR), 4:30088 (WARD-SD-3045-16) 
REACTOR COOLING SYSTEMS/STEAM 
Steam as a promising heat carrier for fast neutron reactors, 4:30140 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 
Water chemistry of nuclear reactor systems, 4:29994 
REACTOR CORE DISRUPTION 

Measurement and analysis of transient vaporization in oxide fuel 

materials (LMFBR), 4:30231 (SAND-78-2140C 
REACTOR CORE DISRUPTION/FUEL MOTION DETECTION 

Advanced reactor safety research. Quarterly report, October- 

December 1977 (LMFBR), 4:30213 (NUREG/CR-0323(Vol.5)) 
REACTOR CORES/DESIGN 

Core design considerations for a large gas turbine HTGR, 4:30036 
(GA-A-15140) 

REACTOR DECOMMISSIONING/PLANNING 

Nuclear power-reactor decommissioning, 4:29993 

REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 

Development of backup refueling methods (LMFBR), 4:30054 

(GEFR-00397) 
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REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/MEETINGS 
Nuclear power plant control and instrumentation, 1978, 4:30148 
(STI/PUB-491(Vol.1)) 
Nuclear power plant plant control and instrumentation, 1978, 
4:30149 (STI/PUB-491(Vol.2)) 
REACTOR KINETICS 
LMFBR and GCFR support work, 4:30044 (ANL-78-70) 
REACTOR KINETICS/BENCHMARKS 
Use of error files in uncertainty analysis and data adjustment, 
4:30028 (ORNL/RSIC-42) 
REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Finite element method for neutron transport. Part IV. A 
variational principle giving an upper bound for the lowest 
eigenvalue of the Boltzmann Equation, 4:30129 (ND-R-93(R)) 
REACTOR KINETICS/PERTURBATION THEORY 
First and higher order perturbation techniques and their 
application in system analysis and data adjustments, 4:30130 
(ORNL/RSIC-42) 
REACTOR KINETICS EQUATIONS/NEUTRON TRANSPORT 
THEORY 
Three-dimensional hexagonal-z difference scheme for discrete- 
ordinates codes, 4:30128 (LA-UR-79-49) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
LMFBR and GCFR support work, 4:30044 (ANL-78-70) 
REACTOR MATERIALS/COMPRESSION STRENGTH 
Strength properties of concrete at elevated temperatures, 4:30925 
(CONF-790408-3) 
REACTOR MATERIALS/CORROSION 
Aspects of the corrosion of nuclear graphites for HTR 
applications (825° and 900°C), 4:30935 
Low-temperature corrosion of structural materials in N2O,. 
Chapter 3, 4:30855 
REACTOR MATERIALS/ELASTICITY 
Strength properties of concrete at elevated temperatures, 4:30925 
(CONF-790408-3) 
REACTOR MATERIALS/EVAPORATION 
Measurement and analysis of transient vaporization in oxide fuel 
materials (LMFBR), 4:30231 (SAND-78-2140C) 
REACTOR MATERIALS/FRACTURE PROPERTIES 
J-integral measurements for a reactor graphite, 4:30926 (Juel-1482) 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Experimental determination of gauge length of ring samples cut 
from fuel claddings during cross tension (OKh16N15M3B and 
OOKh16N15M3B steels, OOKh20N30B, Zf + 12 Nb and Zr + 
2.5% Nb alloys), 4:30870 (NIIAR-P-23(317)) 
REACTOR MATERIALS/SURFACE CLEANING 
Corrosion and cleaning aspects of sodium side crevices in 
components of LMFBR’s, 4:30060 (IWGFR-23) 
REACTOR MATERIALS/SWELLING 
Effects of temperature changes on 20% cold worked AISI 316 
stainless steel swelling (LMFBR), 4:30087 (WARD-OX-3045- 


45) 
REACTOR OPERATION/DATA 
U.S. Central Station Nuclear Electric Generating Units: 
significant milestones. (Status as of October 1, 1978), 4:29989 
(DOE/ET-0030/3(78)) 
REACTOR PROTECTION SYSTEMS 
Shut-down conditions, emergency cooling and essential services, 
4:30186 (AED-Conf-77-498-004) 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
LMFBR and GCFR support work, 4:30044 (ANL-78-70) 
Results of research into nuclear power plant safety, 4:30200 (INIS- 
mf-4054) 
Twenty years of Nuclear Safety, 4:30236 
REACTOR SAFETY/DATA COMPILATION 
NRC/RSR Data Bank Program, 4:30192 (CONF-781218-1) 
REACTOR SAFETY/RESEARCH PROGRAMS 
Advanced reactor safety research. Quarterly report, October- 
December 1977 (LMFBR), 4:30213 (NUREG/CR-0323(Vol.5)) 
Phebus safety test reactor and the French light water reactor 
safety research program, 4:30185 (AED-Conf-77-403-008) 
Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, October-December 1978, 
4:30218 (NUREG/CR-0512) 
Status and tasks of nuclear safety research, 4:30182 (AED-Conf- 
77-403-005) 
REACTOR SHUTDOWN/SAFETY ENGINEERING 
Advanced safety analysis. Fifteenth quarterly report, March-May 
1978 (LMFBR), 4:30198 (GEFR-14038-15) 
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REACTOR SITES/SOILS 
Nonlinear soil-structure interaction. Final report, 4:30154 (EPRI- 
NP-945) 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
Reactor technology. Progress report, July-September 1978, 
4:30127 (LA-7606-PR) 
REACTOR VESSELS/CLOSURES 
Sodium vapor deposition on a simulated model of an LMFBR 
rotating shield plug annulus (2), 4:30090 (JAPFNR-398) 
Sodium vapor deposition on a simulated model of an LMFBR 
rotating shield plug annulus (1), 4:30091 (JAPFNR-405) 
REACTOR VESSELS/SEALS 
Cover gas seal components and reactor components: fuel 
handling. Quarterly technical progress report, October- 
December 1978, 4:30048 (ESG-DOE- 13262) 
REACTORS 
See also BREEDER REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
REACTORS/MATERIALS 
Material problems in solar and nuclear energy and storage of 
energy, 4:30781 
RECORDING SYSTEMS/POWER SUPPLIES 
Video recorder system (Patent), 4:31355 (SAND-78-6022) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS/BATTERY SEPARATORS 
Ion transfer agent, particularly for the use in an electrical energy 
storer, 4:30583 
REDOX FUEL CELLS/CATHODES 
Accumulator (German patent), 4:30576 
REDOX FUEL CELLS/ELECTROLYTES 
Accumulator (German patent), 4:30576 
REDOX FUEL CELLS/ION EXCHANGE MATERIALS 
Ion transfer agent, particularly for the use in an electrical energy 
storer, 4:30583 
REDOX FUEL CELLS/MATERIALS 
Supply of reactants for Redox Bulk Energy Storage Systems, 
4:30579 (DOE/NASA/1002-78/1) 
REDOX FUEL CELLS/MEMBRANES 
Anion permselective membrane, 4:30578 (CONS-0108-1) 
REDUCING AGENTS/PRODUCTION 
Coking coals and the efficiency of their use (Book in Russian), 
4:28667 
REFORMER PROCESSES 
See also STEAM REFORMER PROCESSES 
REFORMER PROCESSES/CATALYST SUPPORTS 
Hydrocarbon catalytic reforming process (Patent), 4:29131 
REFORMER PROCESSES/ENERGY CONSUMPTION 
Analysis of technology of catalytic petrol reforming from the 
point of view of energy, 4:29143 
REFRACTORIES/CHEMICAL PREPARATION 
Sialon refractories from clay and coal, 4:28723 (CONF-781018-) 
REFRACTORIES/CHEMICAL REACTIONS 
Chemical and physical stability of refractories for use in coal 
gasification, 4:28715 (CONF-781018-) 
Investigation of CO disintegration of refractories in coal gasifiers, 
4:28717 (CONF-781018-) 
Testing and development of refractory linings for coal gasification 
process equipment, 4:28714 (CONF-781018-) 
REFRACTORIES/COMPARATIVE EVALUATIONS 
Selection of refractories for slagging gasifiers, 4:28716 (CONF- 
781018-) 
REFRACTORIES/CORROSION 
Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 
Selection of refractories for slagging gasifiers, 4:28716 (CONF- 
781018-) 
REFRACTORIES/CORROSION RESISTANCE 
Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 
Tests of materials for MHD air heater applications, 4:30558 
(CONF-781018-) 
REFRACTORIES/CRACKING 
Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 
REFRACTORIES/CRACKS 
Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels, 4:28719 
(CONF-781018-) 
REFRACTORIES/CREEP 
Creep behavior of monolithic refractory materials, 4:28726 
(CONF-781018-) 
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Tests of materials for MHD air heater applications, 4:30558 
(CONF-781018-) 
REFRACTORIES/EROSION 
Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 
REFRACTORIES/FABRICATION 
Tests of materials for MHD air heater applications, 4:30558 
(CONF-781018-) 
REFRACTORIES/FLEXURAL STRENGTH 
Materials research for the clean utilization of coal. Task 2: ceramic 
deformation, fracture and erosion, 4:28712 (CONF-781018-) 
REFRACTORIES/FRACTURE PROPERTIES 
Fracture of refractory concretes, 4:28722 (CONF-781018-) 
REFRACTORIES/HEAT FLOW 
Model for heat flow through refractory linings, 4:28720 (CONF- 
781018-) 
REFRACTORIES/MATHEMATICAL MODELS 
Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels, 4:28719 
(CONF-781018-) 
Model for heat flow through refractory linings, 4:28720 (CONF- 
781018-) 
Numerical thermomechanical model for refractory liner-anchor 
interactions, 4:28721 (CONF-781018-) 
REFRACTORIES/PHYSICAL PROPERTIES 
Sialon refractories from clay and coal, 4:28723 (CONF-781018-) 
REFRACTORIES/THERMODYNAMIC PROPERTIES 
High ar coke oven regenerator checker brick (Patent), 
4:28656 
REFRACTORIES/WEAR RESISTANCE 
Design of refractories for resistance to high-temperature erosion/ 
corrosion, 4:28725 (CONF-781018-) 
REFRACTORIES/X-RAY DIFFRACTION 
Materials research for the clean utilization of coal. Task 3: 
chemical degradation, 4:28713 (CONF-781018-) 
REFRACTORIES/YOUNG MODULUS 
Fracture of refractory concretes, 4:28722 (CONF-781018-) 
REFRIGERATING MACHINERY 
See also REFRIGERATORS 
REFRIGERATING MACHINERY/EFFICIENCY 
Industrial refrigeration: potential for energy conservation, 4:30657 
(TREE-1337) 
REFRIGERATING MACHINERY/ENERGY CONSERVATION 
Industrial refrigeration: potential for energy conservation, 4:30657 
(TREE- 1337) 
REFRIGERATING MACHINER Y/PERFORMANCE 
— a potential for energy conservation, 4:30657 
(TREE- 1337) 
REFRIGERATORS/DESIGN 
Cyclic desorption refrigerator and heat pump, respectively 
(Patent), 4:30598 
High temperature refrigerator (Patent), 4:31067 
Magnetic refrigerator development. Progress report, June 1- 
August 31, 1978, 4:31097 (LA-7605-PR) 
REFRIGERATORS/RESEARCH PROGRAMS 
Magnetic refrigerator development. Progress report, June 1- 
August 31, 1978, 4:31097 (LA-7605-PR) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
Resources, pollution, and solid-waste reclamation, 4:30548 
REFUSE DERIVED FUELS/FABRICATION 
Preparation of densified refuse-derived fuel on a pilot scale, 
4:30382 
REFUSE-FUELED POWER PLANTS/ECONOMICS 
Refuse power and refuse power plants: a state-of-the art review, 
4:29895 
REFUSE-FUELED POWER PLANTS/FEASIBILITY STUDIES 
Refuse power and refuse power plants: a state-of-the art review, 
4:29895 
REGENERATORS/COST 
Evaluation of advanced regenerator systems, 4:30746 (DOE/ 
NASA/0008-78/4) 
REGENERATORS/FABRICATION 
Evaluation of advanced regenerator systems, 4:30746 (DOE/ 
NASA/0008-78/4) 
Regenerator for gas turbine engine (Patent), 4:30748 
REGENERATORS/PERFORMANCE TESTING 
Evaluation of advanced regenerator systems, 4:30746 (DOE/ 
NASA/0008-78/4) 
REGION I 
See NORTH ATLANTIC REGION 
REGION III 
See CENTRAL REGION 


REPROCESSING/RESEARCH PROGRAMS 


REGION IV 
See SOUTHEAST REGION 
REGION VI 
See SOUTHWEST REGION 
REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
REGULATORY GUIDES 
Calculation of releases of radioactive materials in gaseous and 
liquid effluents from light-water-cooled power reactors, 4:30107 
(REG/G-1.112(5-77)) 
RELIEF VALVES/DESIGN 
Test valve having automatic bypass for formation pressure 
(Patent), 4:29082 
RELIEF VALVES/PERFORMANCE 
Study of safety relief valve operation under ATWS conditions 
(PWR), 4:30196 (ETEC-TDR-78-19) 
REMOTE CONTROL/MONITORING 
Process computers monitor lignite open-pit mining, 4:28913 
REMOTE CONTROL/SURFACE MINING 
Process computers monitor lignite open-pit mining, 4:28913 
REMOTE HANDLING EQUIPMENT 
Past and future challenges in developing remote systems 
technology, 4:31104 (CONF-7811120-1) 
REMOTE SENSING/BIBLIOGRAPHIES 
Quarterly literature review of the remote sensing of natural 
resources. First quarter, January-March 1978, 4:31985 (TAC- 
RS-78-001) 
RENE 41/CORROSION 
Materials screening tests for the krypton-85 storage development 
program, 4:29402 (TREE-1291) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
TIDAL POWER 
WAVE POWER 
WIND POWER 
RENEWABLE ENERGY SOURCES/EDUCATION 
Comprehensive program and plan for Federal energy education, 
extension, and information activities. The first report to 
Congress, P.L. 95-39, Title V, National Energy Extension 
Service Act, 4:30348 (DOE/IR-005) 
RENEWABLE ENERGY SOURCES/ENERGY 
CONSERVATION 
Energy and conservation of renewable resources: a statement by 
the Soil Conservation Society of America, 4:30537 
RENEWABLE ENERGY SOURCES/ENERGY SOURCE 
DEVELOPMENT 
Utilizable energy flows, 4:30387 
RENEWABLE ENERGY SOURCES/FORECASTING 
Energy systems in consideration of medium-term and long-term 
prospects (To year 2000; and 2000 to 2030), 4:30455 
Regenerable energy sources, 4:30378 
RENEWABLE ENERGY SOURCES/LIQUID FUELS 
Liquid fuels from renewable reources: feasibility study. Volume 
A. Demand studies, 4:30544 (NP-23604(Vol.A)) 
RENEWABLE ENERGY SOURCES/PUBLIC OPINION 
Comprehensive program and plan for Federal energy education, 
extension, and information activities. The first report to 
Congress, P.L. 95-39, Title V, National Energy Extension 
Service Act, 4:30348 (DOE/IR-005) 
RENEWABLE ENERGY SOURCES/RESEARCH PROGRAMS 
European energy policy and the future role of renewable energy 
sources, 4:30472 
New sources of energy. Annual report 1977, 4:30536 (NP-23610) 
Renewable energy resources: a guide to the bureaucracy, 4:30539 
RENEWABLE ENERGY SOURCES/RESOURCE POTENTIAL 
Energy and conservation of renewable resources: a statement by 
the Soil Conservation Society of America, 4:30537 
RENEWABLE RESOURCES/LIQUID FUELS 
Liquid fuels from renewable resources: feasibility study. Volume 
D. Agricultural studies. Volume E. Municipal waste studies, 
4:30547 (NP-23604(Vol.D-E)) 
REPROCESSING 
Balancing nonproliferation and energy security, 4:30400 
REPROCESSING/ECONOMIC ANALYSIS 
Reprocessing of nuclear fuel and plutonium breeder 
commercialization: implications of deferral, 4:29400 (RAND-P- 
6226) 
REPROCESSING/PYROMETALLURGY 
Container materials for pyrochemical processes, 4:29395 (ANL-K- 
78-4693-1) 
REPROCESSING/RESEARCH PROGRAMS 
Fuel cycle studies, 4:29394 (ANL-78-70) 





REPROCESSING/REVIEWS 


REPROCESSING/REVIEWS 
Chemistry in the reprocessing of spent nuclear fuels, 4:29398 
(INIS-mf-4203) 
REPROCESSING/SOCIO-ECONOMIC FACTORS 
Reprocessing of nuclear fuel and plutonium breeder 
commercialization: implications of deferral, 4:29400 (RAND-P- 


6226) 
REPROCESSING/SOLIDIFICATION 
Treatment of low- and medium-activity wastes, 4:29425 (AED- 
Conf-77-389-001) 
REPRODUCTION/BIOLOGICAL RADIATION EFFECTS 
Radiation toxicity in dogs (Gamma radiation), 4:31484 (ANL-78- 


90) 
REPUBLIC OF CHINA 
See TAIWAN 
REPUBLIC OF KOREA/ENERGY DEMAND 
Energy profile of Korea, 4:30453 
REPUBLIC OF KOREA/POWER GENERATION 
Energy profile of Korea, 4:30453 
RESEARCH PROGRAMS/CONTRACTS 
Evaluation and control of research proposals, 4:30408 (TID- 
29416) 
RESEARCH PROGRAMS/DOCUMENTATION 
Status summary report advanced reactor safety research. Buff 
book 2 (USA; LMFBR), 4:30080 (NUREG-0330(Vol.3)(No.1)) 
RESERVOIR ENGINEERING 
Hydrologic engineering considerations for Ranney Collector Well 
Intake Systems (Effects of hydrologic parameters on intake 
systems design, placement, and operation), 4:29886 (NUREG/ 
CP-002) 
RESERVOIR ENGINEERING/CALCULATION METHODS 
Surge tank solutions using programmable pocket calculators, 
4:29566 
RESERVOIR ROCK 
See also FRACTURED RESERVOIRS 
RESERVOIR ROCK/AGE ESTIMATION 
Analyses of Fenton Hill reservoir cores, 4:29792 (LA-7470-C) 
RESERVOIR ROCK/COMPRESSIBILITY 
Laboratory measurements of the uniaxial compaction coefficient, 
4:29848 (CONF-771153-P1) 
RESERVOIR ROCK/DRILL CORES 
Instrumentation for formation evaluation and advanced logging 
techniques. Project report, 1978, 4:31360 (SAND-79-0313) 
RESERVOIR ROCK/ELECTRIC LOGGING 
Instrumentation for formation evaluation and advanced logging 
techniques. Project report, 1978, 4:31360 (SAND-79-0313) 
RESERVOIR ROCK/FLUID FLOW 
Determination of relative phase permeabilities in the simultaneous 
filtration of viscous-plastic fluid and water, 4:29050 
RESERVOIR ROCK/FRACTURING 
Analyses of Fenton Hill reservoir cores, 4:29792 (LA-7470-C) 
RESERVOIR ROCK/GAS SATURATION 
New data on the gas saturation of the lower paleozoic deposits of 
the western Siberian platform, 4:29223 
RESERVOIR ROCK/GEOCHEMISTRY 
Analyses of Fenton Hill reservoir cores, 4:29792 (LA-7470-C) 
RESERVOIR ROCK/HYDRAULIC FRACTURING 
Influence of coupled deformation-diffusion effects on the 
retardation of hydraulic fracture, 4:29095 
RESERVOIR ROCK/PETROLOGY 
Analyses of Fenton Hill reservoir cores, 4:29792 (LA-7470-C) 
RESERVOIR ROCK/PHYSICAL PROPERTIES 
Analyses of Fenton Hill reservoir cores, 4:29792 (LA-7470-C) 
RESERVOIR ROCK/POROSITY 
Storage of compressed air in porous, permeable rocks, 4:30272 
RESERVOIR ROCK/ROCK MECHANICS 
Laboratory measurements of the uniaxial compaction coefficient, 
4:29848 (CONF-771153-P1) 
RESERVOIR ROCK/THERMAL CONDUCTIVITY 
Fenton Hill heat extraction and interpretative temperature 
logging, 4:29793 (LA-7470-C) 
RESERVOIR ROCK/WATER SATURATION 
Instrumentation for formation evaluation and advanced logging 
techniques. Project report, 1978, 4:31360 (SAND-79-0313) 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
RESIDENTIAL BUILDINGS/ATTACHED GREENHOUSES 
Simulation of the ghost ranch greenhouse-residence, 4:29659 (LA- 
UR-78-138) 
RESIDENTIAL BUILDINGS/ELECTRIC APPLIANCES 
Patterns of energy use by electrical appliances. Final report (U.S. 
Household Survey Data), 4:30617 (EPRI-EA-682) 
RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 
Residential space heating systems: energy conservation and 
economics, 4:30615 (CONF-790107-1) 
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RESIDENTIAL BUILDINGS/FUEL CONSUMPTION 
Patterns of energy use by electrical appliances. Final report (U.S. 
Household Survey Data), 4:30617 (EPRI-EA-682) 
RESIDENTIAL BUILDINGS/HEATING SYSTEMS 
Residential space heating systems: energy conservation and 
economics, 4:30615 (CONF-790107-1) 
Thermal comfort and energy consumption in winter conditions: 
new experimental approach, 4:30625 
RESIDENTIAL BUILDINGS/PASSIVE SOLAR E=ATING 
SYSTEMS 
Simulation of the ghost ranch greenhouse-residence, 4:29659 (LA- 
UR-78-138) 
RESIDENTIAL BUILDINGS/POWER DEMAND 
Patterns of energy use by electrical appliances. Final report (U.S. 
Household Survey Data), 4:30617 (EPRI-EA-682) 
RESIDENTIAL BUILDINGS/RETROFITTING 
Retrofitting an existing wood-frame residence to reduce its heating 
and cooling energy requirements, 4:30626 
RESIDENTIAL BUILDINGS/SPACE HEATING 
Controlled ventilation in domestic premises, 4:30627 
Electric heating with heat pumps and storage heaters, 4:30624 
Pulse ventilation of living rooms from the energy point of view, 
4:30628 
RESIDENTIAL BUILDINGS/VENTILATION 
Controlled ventilation in domestic premises, 4:30627 
Pulse ventilation of living rooms from the energy point of view, 


4:30628 
RESIDENTIAL SECTOR/AIR CONDITIONING 
Residential electric heating and cooling: total cost of service, 
4:30415 (CONF-790132-1) 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 6. End-use energy conservation data base 
and scenarios, 4:30518 (LBL-7896(Pt.6)) 
Illinois energy conservation feasibility report, 4:30427 (NP-23542) 
Insulation industry: savings through improved production as well 
as use of product, 4:30435 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Demand development in the household sector and in the ‘private 
sphere of consumers’, 4:30630 
Heat supply in the Federal Republic of Germany, 4:30389 
RESIDENTIAL SECTOR/FORECASTING 
Alternative supply of needs for heating purposes, 4:30631 
RESIDENTIAL SECTOR/HEATING SYSTEMS 
Alternative supply of needs for heating purposes, 4:30631 
RESIDENTIAL SECTOR/SOCIO-ECONOMIC FACTORS 
Patterns of energy use by electrical appliances. Final report (U.S. 
Household Survey Data), 4:30617 (EPRI-EA-682) 
RESIDENTIAL SECTOR/SPACE HEATING 
Residential electric heating and cooling: total cost of service, 
4:30415 (CONF-790132-1) 
RESIDENTIAL SECTOR/THERMAL INSULATION 
Labeling and advertising of home insulation. Final staff report to 
the Federal Trade Commission and proposed trade regulation 
rule (16 CFR Part 460), 4:30428 (PB-286192/AS) 
Survey of homeowners concerning home insulations: significant 
cross-tabulations, 4:30429 (TID-29385) 
RESIDUAL FUELS/HYDROCRACKING 
Method for the hydrocracking and/or hydrodesulphurization of 
heavy hydrocarbon oils (Patent), 4:29146 
RESIDUAL FUELS/HYDROGENATION 
Staged hydroconversion of an oil-coal mixture (Patent), 4:28811 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
RESIDUES/HYDROGENATION 
Conversion of coal-derived liquids with a crystalline 
aluminosilicate zeolite catalyst (Patent), 4:28814 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESONANCE SCATTERING/DATA PROCESSING 
Nonlinear model fitting of thermal neutron data and its application 
in resonance parameter uncertainty analysis, 4:31776 (ORNL/ 
RSIC-42) 
RESONANCE SCATTERING/WAVE PACKETS 
Duration of nuclear reactions for strongly overlapping resonance 
levels, 4:31789 
RESOURCE ASSESSMENT/ECONOMICS 
Resource extraction when a future substitute has an uncertain cost, 
4:30377 
RESOURCE RECOVERY FACILITIES/ECONOMICS 
Energy and resource recovery from the Ames solid waste system, 
4:30718 
RESOURCE RECOVERY FACILITIES/FINANCING 
Financeability of the Portland Project, 4:30385 
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RESOURCE RECOVERY FACILITIES/PERFORMANCE 
Energy and resource recovery from the Ames solid waste system, 
4:30718 
RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
RESOURCES/MANAGEMENT 
Reconnaissance level identification of potential natural resource 
critical areas, 4:30391 
RESOURCES/REGIONAL ANALYSIS 
Reconnaissance level identification of potential natural resource 
critical areas, 4:30391 
RESPIRATORY SYSTEM 
See also GILLS 
LUNGS 
RESPIRATORY SYSTEM/RADIONUCLIDE KINETICS 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
RESTAURANTS/HEAT RECOVERY EQUIPMENT 
Oil separation and heat recovery system (Patent; commercial 
cooking equipment), 4:30696 
RESTAURANTS/POLLUTION CONTROL EQUIPMENT 
Oil separation and heat recovery system (Patent; commercial 
cooking equipment), 4:30696 
RESTAURANTS/SOLAR WATER HEATERS 
Solar Project cost report for Hogate’s Seafood Restaurant, 
Washington, DC, 4:29681 (SOLAR/2028-78/60) 
REVERSE COMBUSTION/TESTING 
U.S. Energy Research and Development on field 
experiment (for tar sand oil recovery), 4:2 
REVERSE-FIELD PINCH/RESEARCH PROGRAMS 
LASL: controlled thermonuclear research program. Progress 
report, January-December 1977, 4:31916 (LA-7474-PR) 
RHENIUM/PHYSICAL RADIATION EFFECTS 
Blistering of rhenium irradiated with 21 kev helium ions, 4:31965 
RHENIUM COMPOUNDS/DISSOCIATION ENERGY 
Determination of bond energies by mass spectrometry. Some 
transition metal carbonyls, 4:30986 (IS-T-837) 
RHO-765 RESONANCES/PARTICLE PRODUCTION 
Reggeon trajectories and problems of describing 7 N—rhoN and 
aN—oN reactions, 4:31715 
rho° production in 7~ p interactions at 100, 200, and 360 GeV/c, 
4:31674 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODE ISLAND/SOLAR ENERGY 
Barriers and incentives to solar energy development. An analysis 
of ~ =F and institutional issues in the northeast, 4:29589 
(NESEC-1) 
RHODIUM/CATALYTIC EFFECTS 


I. Interaction of ammonia with single crystal rhodium catalysts. II. 


Hydrogen and nitrogen adsorption on a W(111) surface: a 
theoretical molecular orbital approach, 4:30987 (IS-T-849) 
Process for hydrocracking hydrocarbons (Patent), 4:29138 
RHODIUM 97/HIGH SPIN STATES 
Influence of deformation upon light-particle emission from high- 
spin states in nuclei, 4:31762 
RHODIUM 97/NUCLEAR DEFORMATION 
Influence of deformation upon light-particle emission from high- 
spin states in nuclei, 4:31762 
RHODIUM BORIDES/CRYSTAL STRUCTURE 
Neutron scattering observations on the magnetic phases of 
rareearth ternary superconductors, 4:30836 (BNL-25342) 
RHODIUM BORIDES/SUPERCONDUCTIVITY 
Neutron scattering observations on the magnetic phases of 
rareearth ternary superconductors, 4:30836 (BNL-25342) 
RHODIUM COMPLEXES/CHEMICAL REACTIONS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
RHODIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
RHODIUM IONS/ELECTRON SPIN RESONANCE 
EPR studies of paramagnetic rhodium centers in LiH and LiD, 
:30898 


RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 

See N-REACTOR 
RICINUM COMMUNIS 

See CASTOR 
RIEMANN WAVES 

See SHOCK WAVES 


ROCK MECHANICS/INFORMATION SYSTEMS 


RISER CRACKIN! 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Computer aided approach for qualitative risk assessment of 
engineered systems, 4:29380 (CONF-781110-7) 
RIVERS 
See also VOLGA RIVER 


“RIVERS/FLOW RATE 


Water resources evaluation (Use of intervention and transfer 
function analyses in modeling effects of a dam and rainfall 
quantities on the flow rate of a river), 4:31412 (ORNL/CSD/ 
TM-86) 

RIVERS/HYDRODYNAMICS 

SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 

RIVERS/SEDIMENTATION 

SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 

ROADS/LIGHTING SYSTEMS 
Control of device for street lighting, 4:30705 
ROADS/MAINTENANCE 

Truck alternatives and effects in coal transportation (Great Lakes 

area and Appalachia), 4:28977 
ROCK BURSTS/FORECASTING 

Research and development projects from member companies on 

rockburst prevention, 4:28895 
ROCK BURSTS/RESEARCH PROGRAMS 

Research and development projects from member companies on 

rockburst prevention, 4:28895 
ROCK BURSTS/STATISTICS 

Prevention of rockbursts - basic aspects and statutory regulations, 

4:28900 
ROCK CAVERNS 
PEPCO/DOE/EPRI hard rock caverns CAES Project status 
report, 4:30246 (CONF-780599-P 1) 
ROCK CAVERNS/CONSTRUCTION 
Feasibility of CAES in California, 4:30249 (CONF-780599-P 1) 
ROCK CAVERNS/COST 

Scandinavian and American experience with cost and scheduling 

of large caverns in hard rock, 4:30257 (CONF-780599-P2) 
ROCK CAVERNS/DESIGN 

Index properties and observations for design of chambers in rock, 
4:31259 

Water compensated CAES cavern design, 4:30258 (CONF- 
780599-P2) 

ROCK CAVERNS/FLUID MECHANICS 

Champagne effect in hydraulically compensated compressed air 

energy storage systems, 4:30260 (CONF-780599-P2) 
ROCK CAVERNS/GEOLOGY 

Parametric cyclic thermal and pressure analysis of underground 
openings in crystalline rock, 4:30259 (CONF-780599-P2) 

Water compensated CAES cavern design, 4:30258 (CONF- 
780599-P2) 

ROCK CAVERNS/GEOMETRY 
Optimum shapes for unlined tunnels and cavities, 4:31261 
ROCK CAVERNS/STABILITY 
Parametric cyclic thermal and pressure analysis of underground 
openings in crystalline rock, 4:30259 (CONF-780599-P2) 
ROCK CAVERNS/TUNNELING 
Optimum shapes for unlined tunnels and cavities, 4:31261 
ROCK MECHANICS 

Determination of rock squeeze potential for underground power 
projects, 4:29559 

Fracture mechanics and growth of a planar crack, 4:29851 (LA- 
7470-C) 

Index properties and observations for design of chambers in rock, 
4:31259 

Role of Rayleigh waves in rock mechanics, 4:31570 

Stress relief and cliff stability at a power station near niagara falls, 
4:29558 

Thermally induced secondary cracks, 4:29861 (LA-7470-C) 

True stress intensity factor as applied to rock, 4:29849 (LA-7470- 


C) 
ROCK MECHANICS/INDEXES 
Survey of the current English language literature of rock 
mechanics, 4:31572 
ROCK MECHANICS/INFORMATION SYSTEMS 
Survey of the current English language literature of rock 
mechanics, 4:31572 





ROCK MECHANICS/MATHEMATICAL MODELS 


ROCK MECHANICS/MATHEMATICAL MODELS 
Hydroelastic oscillations in fracture systems, 4:29852 (LA-7470-C) 
ROCK MECHANICS/MEASURING INSTRUMENTS 
Winning and working in rockburst conditions, 4:28896 
ROCK MECHANICS/MEETINGS 
Proceedings of hot dry rock geothermal workshop, 4:29840 (LA- 
7470-C) 
Rock mechanics, 4:31564 
Rock mechanics, 4:31575 
ROCK MECHANICS/PRESSURE MEASUREMENT 
Winning in zones subject to rockbursts and taking suitable 
counter-measures, 4:28897 
ROCK-FLUID INTERACTIONS/GEOCHEMISTRY 
Fluid geochemistry associated with the Fenton Hill reservoir, 
4:29783 (LA-7470-C) 
ROCK-FLUID INTERACTIONS/REACTION KINETICS 
Enhanced chemical dissolution of granite, 4:29865 (LA-7470-C) 
ROCK-FLUID INTERACTIONS/RESEARCH PROGRAMS 
Research on surfactant polymer oil recovery systems. Project 
status report, first quarter: June 1-August 31, 1978, 4:29058 
(BETC-0008-1) 
ROCK-FLUID INTERACTIONS/TRACER TECHNIQUES 
Strontium isotope ratios as geochemical tracers, 4:29864 (LA- 
7470-C) 
ROCKS 
See also CAP ROCK 
IGNEOUS ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/ACOUSTIC MONITORING 
Acoustic cross-borehole apparatus for determining in situ elastic 
properties and structural integrity of rock masses, 4:31577 
ROCKS/ACTIVATION ANALYSIS 
Analysis of geological material and especially ores by means of a 
252Cf source, 4:30956 (CONF-760436-P2) 
ROCKS/CREEP 
Approach to creep behavior in failed rocks, 4:31574 
ROCKS/DEFORMATION 
Critical assessment of selected in situ tests for rock mass 
deformability and stress measurements, 4:29560 
Finite element analysis of stages of excavation of Helms 
Underground Powerhouse, 4:30368 
ROCKS/FRACTURE PROPERTIES 
Fracture mechanics and growth of a planar crack, 4:29851 (LA- 
7470-C) 
Simple hydraulic fracturing technique for determiining fracture 
toughness, 4:31576 
True stress intensity factor as applied to rock, 4:29849 (LA-7470- 
€ 


) 
ROCKS/FRACTURING 
Thermally induced secondary cracks, 4:29861 (LA-7470-C) 
ROCKS/MECHANICAL PROPERTIES 
Acoustic cross-borehole apparatus for determining in situ elastic 
properties and structural integrity of rock masses, 4:31577 
Bibliography of subsidence and related topics for in situ coal 
gasification, 4:28747 (LETC/BL-71316-1) 
Rock mechanics, 4:31575 
Triaxial tests of coal gasification samples. Final report (From Hoe 
Creek 1 and 2 sites, Wyoming), 4:28752 (UCRL-13968) 
ROCKS/RADIATION HEATING 
Radioactivity and heat production data from several boreholes in 
the Bohemian Massif, 4:29775 
ROCKS/SPECIFIC HEAT 
Thermophysical properties of rocks, 4:31571 
ROCKS/STRESSES 
Critical assessment of selected in situ tests for rock mass 
deformability and stress measurements, 4:29560 
Finite element analysis of stages of excavation of Helms 
Underground Powerhouse, 4:30368 
ROCKS/THERMAL CONDUCTIVITY 
Pressure effects on thermal conductivity and expansion of 
geologic materials, 4:29458 (SAND-78-1991) 
Thermophysical properties of rocks, 4:31571 
ROCKS/THERMAL EXPANSION 
Pressure effects on thermal conductivity and expansion of 
geologic materials, 4:29458 (SAND-78-1991) 
Thermophysical properties of rocks, 4:31571 
ROCKS/THERMAL STRESSES 
Thermally induced secondary cracks, 4:29861 (LA-7470-C) 
ROD DROP ACCIDENTS/SIMULATION 
Physics analysis of PBF test RIA 1-3 (PNL hardware) (BWR), 
4:30227 (RE-P-78-086) 
ROMANIA/GEOTHERMAL FIELDS 
Thermal field in the Romanian Carpathian Bend and some aspects 
of its interpretation, 4:29776 
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ROOF BOLTS/REGULATIONS 
New Federal Mine Safety and Health Amendments Act of 1977 as 
it affects mine roof bolting, 4:28941 
ROOF BOLTS/SPECIFICATIONS 
New Federal Mine Safety and Health Amendments Act of 1977 as 
it affects mine roof bolting, 4:28941 
ROOF BOLTS/STANDARDS 
New Federal Mine Safety and Health Amendments Act of 1977 as 
it affects mine roof bolting, 4:28941 
ROOM AND PILLAR MINING/MINING EQUIPMENT 
Development of the Orchard Valley Mine, 4:28942 
ROOM AND PILLAR MINING/ROOFS 
Roof design considerations in underground oil shale mining, 
4:29292 
ROOM AND PILLAR MINING/SITE SELECTION 
Development of the Orchard Valley Mine, 4:28942 
ROOM AND PILLAR MINING/STRESS ANALYSIS 
Split-platen technique for determining load-deformation behavior 
of model coal mine pillars, 4:28931 
ROOT ABSORPTION/INHIBITION 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
ROTARY DRILLS 
See also DRILL BITS 
WELL DRILLING 
ROTARY DRILLS/REVIEWS 
Rotary drilling of exploratory wells (Book; in Russian), 4:31138 
ROTARY ENGINES/DESIGN 
Trochoidal rotary piston engine with bypass of compressed 
mixture to exhaust chamber (Patent), 4:30750 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RUBIDIUM/ACTIVATION ANALYSIS 
Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:30965 
RUBIDIUM/CORROSIVE EFFECTS 
Materials screening tests for the krypton-85 storage development 
program, 4:29402 (TREE-1291) 
RUBIDIUM 86/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
RUBIDIUM CHLORIDES/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
RUBIDIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
RUBIDIUM HYDROXIDES/CORROSIVE EFFECTS 
Materials screening tests for the krypton-85 storage development 
program, 4:29402 (TREE-1291) 
RUBIDIUM IODIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Conductivity and phase transitions in a solid electrolyte RbAguls, 
4:30934 
RUBIDIUM IODIDES/ELECTRIC CONDUCTIVITY 
Conductivity and phase transitions in a solid electrolyte RbAgglIs, 
4:30934 
RUBY LASERS 
Brief report on the research and investigaton work done on the 
three changes of solid laser, 4:31186 
RUBY LASERS/EMISSION SPECTRA 
Low-temperature ruby laser with an optical delay line inside the 
resonator cavity, 4:31174 
RUMANIA 
See ROMANIA 
RUMEN 
See STOMACH 
RUNAWAY ELECTRONS/FOKKER-PLANCK EQUATION 
Fokker-Planck calculations of runaway particle effects in plasmas, 
4:31878 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RUPTURE DISKS 
See RELIEF VALVES 
RUTHENIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
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S8ER REACTOR/PIPES 
Evaluation of a piping system operated at elevated temperatures 
(comparison with rules of ASME Code Case 1592), 4:30094 
(ESG-DOE- 13266) 
SAARBERG-OTTO GASIFICATION PROCESS/COMPARATIVE 
EVALUATIONS 
Development and research in the field of coal technology, 4:28679 
(AED-CONF-78-153-002) 
SACCHARIDES 
See also GLUCOPROTEINS 
SACCHARIDES/CHEMICAL PREPARATION 
Conversion of agricultural by-products to sugars. Progress report, 
4:31429 
SACCHARIDES/CHEMICAL REACTION YIELD 
Effect of nitrogen oxide pretreatments on enzymatic hydrolysis of 
cellulose, 4:29623 (LBL-7879) 
SACCHAROSE/OXIDATION 
Oxyreactivity of doped sucrose carbon, 4:31018 
SACCHAROSE/REACTION KINETICS 
Oxyreactivity of doped sucrose carbon, 4:31018 
SACLAY SYNCHROTRON 
See SATURNE 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 
Isotopic safeguards techniques, 4:29479 (PNL-SA-6761) 
Material control study: a directed graph and fault tree procedure 
for adversary event set generation, 4:29484 (UCRL-81823) 
Methodology for characterizing potential adversaries of Nuclear 
Material Safeguards Systems, 4:29482 (UCRL-13928) 
SAFEGUARDS/EFFICIENCY 
Network modeling and analysis technique for the evaluation of 
nuclear safeguards systems effectiveness, 4:29475 (NUREG/ 
CR-0616) 
SAFEGUARDS/HEARINGS 
Nuclear Regulatory Commission Authorization and Related 
Regulatory Issues. Hearings before the Committee on Interstate 
and Foreign Commerce, House of Representatives, Ninety-Fifth 
Congress, First session on H.R. 5186 and S. 266, April 29 and 
May 2, 1977, 4:30396 
SAFEGUARDS/INFORMATION SYSTEMS 
Integrated Safeguards Information System (ISIS). Executive 
summary, 4:29474 (NUREG/CR-0328) 
SAFEGUARDS/MANUALS 
DOS/SS handbooks--a means of disseminating physical security 
equipment information, 4:29486 
SAFEGUARDS/SYSTEMS ANALYSIS 
Evaluation of safeguards procedures: a summary of a 
methodology, 4:29481 (UCID-18109) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY STANDARDS/COST BENEFIT ANALYSIS 
Dose-response and standard setting, 4:31481 (ORAU/IEA-78- 
21(0)) 
SALT CAVERNS/GEOLOGY 
Assessment of compressed air energy storage (CAES) for the 
Kansas Utility System, 4:30248 (CONF-780599-P1) 
SALT CAVERNS/ROCK MECHANICS 
Rock mechanics problems in the design of solution cavities and 
use of abandoned salt mines for storage of compressed air 
energy, 4:30254 (CONF-780599-P1) 
SALT CAVERNS/SITE SELECTION 
Salt dome selection for compressed air storage, 4:30245 (CONF- 
780599-P1) 
SALT CAVERNS/STABILITY 
Long-term stability criteria for compressed air energy storage 
caverns in salt domes, 4:30253 (CONF-780599-P1) 
SALT DEPOSITS/CREEP 
Explicit finite-difference simulations of Project Salt Vault, 4:29466 
SALT DEPOSITS/EXCAVATION 
Rock mechanics data and information relating to the structural 
stability of the Avery Island Mine, 4:31566 (Y/OWI/SUB-78/ 
42523V) 
SALT DEPOSITS/MECHANICAL PROPERTIES 
Rheological method of salt cavity design for underground storage 
of solid, liquid, and gaseous matters, 4:30271 
SALT DEPOSITS/RHEOLOGY 
Rheological method of salt cavity design for underground storage 
of solid, liquid, and gaseous matters, 4:30271 
SALT VAULT PROJECT/SIMULATION 
Explicit finite-difference simulations of Project Salt Vault, 4:29466 
SALTING-OUT AGENTS/PRECIPITATION 
Research on surfactant polymer oil recovery systems. Project 
status report, first quarter: June 1-August 31, 1978, 4:29058 
(BETC-0008-1) 
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SALTON SEA GEOTHERMAL FIELD/ECONOMIC ANALYSIS 
Possibilities for a geothermal energy and mineral industrial 
complex in the Salton Sea area, 4:29812 (CONF-771153-P2) 
SALTON SEA GEOTHERMAL FIELD/GEOCHEMICAL 
SURVEYS 
Oxygen isotope studies of the Salton Sea Geothermal Field. New 
insights, 4:29782 
SALTON SEA GEOTHERMAL FIELD/MINERAL 
RESOURCES 
Possibilities for a geothermal energy and mineral industrial 
complex in the Salton Sea area, 4:29812 (CONF-771153-P2) 
SALTS/FORMATION HEAT 
Theoretical studies on the utilization of reciprocal salt pairs for 
solar heat storage, 4:29738 (EUR-6044EN) 
SALTS/REACTION HEAT 
Theoretical studies on the utilization of reciprocal salt pairs for 
solar heat storage, 4:29738 (EUR-6044EN) 
SALTS/SOLUBILITY 
Theoretical studies on the utilization of reciprocal salt pairs for 
solar heat storage, 4:29738 (EUR-6044EN) 
SALTS/THERMOCHEMICAL HEAT STORAGE 
Theoretical studies on the utilization of reciprocal salt pairs for 
solar heat storage, 4:29738 (EUR-6044EN) 
SAMARIUM/ACTIVATION ANALYSIS 
Harrisburg 1° x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
SAMARIUM 144 TARGET/BORON 10 REACTIONS 
Identification of '**Ho and '*°Ho, 4:31764 
SAMARIUM 154/GIANT RESONANCE 
Width of El giant resonance of deformed nuclei in the 150< or 
=A < or =186 region, 4:31766 
SAMARIUM 154 TARGET/PHOTONUCLEAR REACTIONS 
Width of El giant resonance of deformed nuclei in the 150< or 
=A < or = 186 region, 4:31766 
SAMPLERS 
See also AIR SAMPLERS 
SAMPLERS/OPERATION 
Tidal sampler (Patent), 4:31070 
SAND/RESOURCE ASSESSMENT 
Assessment of the offshore commercial sand and gravel potential 
on the central California continental shelf, 4:31578 (LBL-6877) 
SANDIA LABORATORIES/COMPUTERS 
Justification for Class VI scientific computing capability at Sandia 
Laboratories, Albuquerque, 4:31984 (SAND-79-0488) 
Scientific computing practices at Sandia Laboratories, 
Albuquerque, 4:31982 (SAND-79-0003C) 
SANDSTONES/HYDRAULIC FRACTURING 
Evaluation of transient pore pressures in hydraulic fracturing of 
sandstone and shale, 4:29096 
SANDSTONES/SLIDING FRICTION 
Premonitory slip associated with stick-slip in Tennessee sandstone, 
4:31535 
SANDSTONES/TENSILE PROPERTIES 
Evaluation of transient pore pressures in hydraulic fracturing of 
sandstone and shale, 4:29096 
SANITARY LANDFILLS/DESIGN 
FGD sludge disposal manual. Final report, 4:30694 (EPRI-FP- 
977) 
SANITARY LANDFILLS/LAND RECLAMATION 
Westway: the asphalt bungle, 4:31409 
SASOL PROCESS/FLOWSHEETS 
Fischer-Tropsch synthesis, 4:28804 (ORNL/FE-2) 
SATURNE 
(3-GeV proton synchrotron at Saclay.) 
SATURNE/ACCELERATOR FACILITIES 
Scientific program for Saturne II, 4:31292 (LBL-7766) 
SATURNE/BEAM INJECTION 
Scientific program for Saturne II, 4:31292 (LBL-7766) 
SATURNE/ION SOURCES 
Scientific program for Saturne II, 4:31292 (LBL-7766) 
SATURNE/PERFORMANCE 
Scientific program for Saturne II, As 31292 (LBL-7766) 
SATURNE/RESEARCH PROGRAMS 
Scientific program for Saturne II, 4:31292 (LBL-7766) 
SAVANNAH RIVER PLANT/RADIOACTIVE EFFLUENTS 
Model evaluation for travel distances 30 to 140 km (Verification of 
transport models using **Kr data at Savannah River Plant), 
4:31401 (DP-MS-78-46) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Waste management. Savannah River Laboratory quarterly report, 
April-June 1978, 4:29418 (DPST-78-125-2) 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
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SAVANNAH RIVER PLANT REACTOR 
See R REACTOR 
SCALE INVARIANCE/SYMMETRY BREAKING 
Violation of scaling model on going from accelerator to ultrahigh 
energies, 4:31722 
SCANDIUM/ACTIVATION ANALYSIS 
Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1° x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
SCANDIUM HYDRIDES/ELECTRON SPIN RESONANCE 
Proton location in metal hydrides using electron spin resonance 
(ER**), 4:30890 (SAND-79-0244C) 
SCHISTOSOMIASIS/RESEARCH PROGRAMS 
Human ecology, 4:31459 (CEER-S5) 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/COMMERCIAL BUILDINGS 
Solar plant in Engerwitzdorf kindergarten, 4:29671 
SCHOOL BUILDINGS/GEOTHERMAL HEATING SYSTEMS 
Geothermal application feasibility study for the New Mexico 
Institute of Mining and Technology Campus, 4:29846 (NMEI- 


19) 
SCHOOL BUILDINGS/RADIOACTIVITY 
Progress report on the Grand Junction uranium mill tailings 
remedial action program (Program to reduce humane exposure 
from buildings involving the use of mill tailings in their 
construction), 4:31497 (DOE/EV-0033) 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
800 qm copper roof as a solar absorber at Velm. Exemplary 
conception for service water and swimming pool heating at an 
educational centre, 4:29669 
Solar plant in Engerwitzdorf kindergarten, 4:29671 
SCHOOL BUILDINGS/SOLAR WATER HEATING 
800 qm copper roof as a solar absorber at Velm. Exemplary 
conception for service water and swimming pool heating at an 
educational centre, 4:29669 
Solar plant in Engerwitzdorf kindergarten, 4:29671 
SCHWINGER VARIATIONAL METHOD 
Schwinger variational principle, 4:31741 
SCRAP METALS/RECYCLING 
Recycling metals: modern alchemy, 4:30380 
SCREENS/DESIGN 
Engineering aspects of Passavant screening (Passavant screens- 
sprocket-driven vertical traveling screen employing 
semicircular screening baskets), 4:29887 (NUREG/CP-002) 
SCREENS/FEASIBILITY STUDIES 
Investigations on the protection of fish larvae at water intakes 
using fine-mesh screening impingement-release concept: 
laboratory study of a single-entrance, double-exit, vertical 
traveling screen concept (Concept for safe handling of fish 
larvae to insure maximum survival), 4:29888 (NUREG/CP-002) 
SCREENS/MEETINGS 
Larval exclusion systems for power plant cooling water intakes 
(Lead abstract), 4:29885 (NUREG/CP-002) 
SCREENS/OPERATION 
Engineering aspects of Passavant screening (Passavant screens- 
sprocket-driven vertical traveling screen employing 
semicircular screening baskets), 4:29887 (NUREG/CP-002) 
SCREENS/PERFORMANCE TESTING 
Engineering aspects of Passavant screening (Passavant screens- 
sprocket-driven vertical traveling screen employing 
semicircular screening baskets), 4:29887 (NUREG/CP-002) 
SCRUBBERS/COMPARATIVE EVALUATIONS 
Delivered costs of Western coal shipped on the Great Lakes 
versus Eastern coal for Eastern Great Lakes hinterland utility 
plants. With appendices on relative cost impacts of coal 
scrubbing and on other Western coal transport systems, 4:29000 
(ANL/EES-TM-39) 
SCRUBBERS/PERFORMANCE 
Performance of a dry packed bed scrubber for simulated kraft 
recovery furnace particulate emissions, 4:31282 
SCRUBBERS/PERFORMANCE TESTING 
Cocurrent scrubber evaluation TVA’s Colbert Lime-Limestone 
Wet-Scrubbing Pilot Plant. Final report, 4:28861 (EPRI-FP- 
41 


941) 
SCRUBBERS/SLUDGES 
FGD sludge disposal manual. Final report, 4:30694 (EPRI-FP- 
977 


) 
SCYLLA DEVICES/RESEARCH PROGRAMS 
LASL: controlled thermonuclear research program. Progress 
report, January-December 1977, 4:31916 (LA-7474-PR) 
SEALS/DESIGN 
Air bearing vacuum seal assembly (Patent), 4:31064 
Shaft seal for a steam turbine (Patent), 4:31080 
SEAS 
See also ATLANTIC OCEAN 
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BLACK SEA 
SEAS/BIOGEOCHEMISTRY 
Marine ecology, 4:31413 (CEER-S5) 
SEAS/ECOLOGY 
Marine ecology, 4:31413 (CEER-5) 
SEAS/EMISSION SPECTRA 
Spectral characteristics of radioemission from a sea surface 
polluted by oil products (0.8 to 3.2 cm), 4:29174 
SEAS/EXPLORATION 
International Decade of Ocean Exploration. Progress report 
Volume 7, April 1977-April 1978, 4:31581 
SEAS/WATER POLLUTION 
Marine ecology, 4:31413 (CEER-5) 
SEAWATER 
Uranium extraction from natural waters, 4:29376 
SEAWATER/SAMPLING 
Tidal sampler (Patent), 4:31070 
SEAWATER/SEPARATION PROCESSES 
Extraction of uranium from seawater: evaluation of uranium 
resources and plant siting, 4:29367 (GJBX-35(79)(Vol.1)) 
Selected bibliography for the extraction of uranium from 
seawater: evaluation of uranium resources and plant siting, 
4:29368 (GJBX-35(79)(Vol.2)) 
SEAWATER/SOLAR DISTILLATION 
Effect of closed forced circulation of a steam-air mixture in a solar 
desalinating unit, 4:29693 
SECURITY SEALS/DESIGN 
Reusable, tamper-indicating seal (Patent), 4:31065 
SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/INTRUSION 
Forms of hydraulic fractures as deduced from field studies of sheet 
intrusions, 4:29853 (LA-7470-C) 
SEDIMENTARY ROCKS/MECHANICAL EFFECTS 
Thermal and mechanical responses in the Conasauga and Eleana 
formations, 4:29462 (SAND-79-0405C) 
SEDIMENTARY ROCKS/TEMPERATURE EFFECTS 
Thermal and mechanical responses in the Conasauga and Eleana 
formations, 4:29462 (SAND-79-0405C) 
SEDIMENTATION/MATHEMATICAL MODELS 
SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 
SEDIMENTS/ACTIVATION ANALYSIS 
Athens 1° x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
SEDIMENTS/RADIOACTIVITY 
Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 
SEDIMENTS/X-RAY EMISSION ANALYSIS 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex (Analysis of Cr, Mn, Ti, V, and Zn by 
proton-induced x-ray emission (PIXE)), 4:31414 (CONF- 
771072-9) 
SEEDS/GERMINATION 
Neutron radiography: a technique for studying young roots 
growing in soil (Effects of irradiation, depth of planting, and 
seed orientation on growth of root shoots), 4:31477 (IS-M-163) 
SEISMIC DETECTORS/DESIGN 
Air-coupled seismic detector (Patent), 4:31558 
SEISMIC P WAVES/VELOCITY 
Comparison of static and dynamic properties of Singrauli rocks 
(Compressional wave velocity.), 4:28878 
SEISMIC SURVEYS 
Hodographs of VSP applied to observations in anisotropic media 
(Vertical seismic profiling), 4:31560 
Theoretical study of vibrational radiation for various ground 
conditions, 4:31559 
SEISMIC SURVEYS/PROSPECTING 
New possibilities of improving the resolving capacity of seismic 
exploration, 4:29043 
SEISMIC SURVEYS/SEISMIC DETECTORS 
Air-coupled seismic detector (Patent), 4:31558 
SEISMIC WAVES 
See also RAYLEIGH WAVES 
SEISMIC P WAVES 
SEISMIC WAVES/SPECTRA 
Effect of ground conditions in the region of a seismic station on 
the spectra of seismic waves, 4:31556 
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SEISMIC WAVES/VELOCITY 
Methodological features of studying variations in the velocities of 
seismic waves induced by explosions in focal zones, 4:31552 
SEISMIC WAVES/WAVE PROPAGATION 
Crustal structures inferred from Rayleigh-wave signatures of NTS 
explosions, 4:31380 
SEISMICITY/CLASSIFICATION 
Seismogenic zones of eastern Uzebekistan and seismic 
regionalization, 4:31545 
SEISMICITY/DATA ANALYSIS 
Geological-geophysical conditions of seismicity in the 
southwestern Primor’ ya, 4:31538 
SEISMICITY/MAPPING 
Conditions for the formation of northern Tyan-Shan topography 
and the probable mechanism of that process, 4:31546 
Seismic regionalization maps with presumed (predicted) focal 
zones of destructive earthquakes, 4:31540 
Seismic zoning maps with seismogenic (focal) zones, 4:31541 
Seismic zoning of Azerbaidzhan, 4:31543 
Seismogenic zones of southeastern Armenia, 4:31544 
Seismogenic zones of eastern Uzebekistan and seismic 
regionalization, 4:31545 
Tectonic position of earthquake foci and seismic regionalization of 
the Crimea, 4:31542 
SELENIUM/ACTIVATION ANALYSIS 
Comparison of thermal and epithermal neutron activation for the 
measurement of selenium in vegetation, 4:30964 
SELENIUM/AUGER EFFECT 
Post-collision interaction in the selenium LzM/sub 4,5/M/sub 4,5/ 
Auger spectrum following photoionization, 4:31615 
SELENIUM/PHOTOIONIZATION 
Post-collision interaction in the selenium L2M/sub 4,5/M/sub 4,5/ 
Auger spectrum following photoionization, 4:31615 
SELENIUM 75/RADIOPHARMACEUTICALS 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
SELENIUM COMPLEXES/SYNTHESIS 
Novel synthesis of 2-selenienylalanine, 4:31011 
SELENIUM COMPOUNDS/AUGER EFFECT 
Post-collision interaction in the selenium L2M/sub 4,5/M/sub 4,5/ 
Auger spectrum following photoionization, 4:31615 
SELENIUM COMPOUNDS/PHOTOIONIZATION 
Post-collision interaction in the selenium LzM/sub 4,5/M/sub 4,5/ 
Auger spectrum following photoionization, 4:31615 
SELENIUM COMPOUNDS/RADIOPHARMACEUTICALS 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
SELENIUM HYDRIDES/CHEMICAL REACTIONS 
Novel synthesis of 2-selenienylalanine, 4:31011 
SELENIUM OXIDES/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
SEMICOKE/BRIQUETTING 
Coke production (Patent), 4:28658 
SEMICONDUCTOR DETECTORS 
See also SURFACE BARRIER DETECTORS 
SEMICONDUCTOR DETECTORS/FABRICATION 
Recent advances in common semiconductor materials, 4:30791 
(LBL-7280) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
THYRISTORS 
SEMICONDUCTOR DEVICES/FABRICATION 
Method of producing structured layers on a substrate being 
irradiated with two coherent particle beams (Patent), 4:30923 
SEMICONDUCTOR DEVICES/MEETINGS 
Proceedings of the conference on solid state devices, 9th, 1977, 
4:31231 
SEMICONDUCTOR LASERS/EMISSION SPECTRA 
Multiline output from a spin-flip laser, 4:31145 
SEMICONDUCTOR LASERS/EXCITATION 
Two-dimensional variable-gap structures in longitudinally pumped 
semiconductor lasers, 4:31154 
SEMICONDUCTOR LASERS/FIELD EQUATIONS 
Detailed field model for DH stripe lasers, 4:31143 
SEMICONDUCTOR LASERS/LASER RADIATION 
Problem of optimal conditions for pulse-code modulation of 
injection laser radiation, 4:31160 
SEMICONDUCTOR LASERS/MODULATION 
Problem of optimal conditions for pulse-code modulation of 
injection laser radiation, 4:31160 
SEMICONDUCTOR LASERS/PERFORMANCE 
Two-dimensional variable-gap structures in longitudinally pumped 
semiconductor lasers, 4:31154 
SEMICONDUCTOR LASERS/PERMITTIVITY 
Detailed field model for DH stripe lasers, 4:31143 
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SEMICONDUCTOR LASERS/POWER 
Compact infrared laser source based on a field-emission electron 
tube, 4:31158 
Stimulated emission from gallium arsenide excited by high-voltage 
pulses, 4:31157 
SEMICONDUCTOR LASERS/STIMULATED EMISSION 
Stimulated emission from gallium arsenide excited by high-voltage 
pulses, 4:31157 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/CRYSTAL STRUCTURE 
Hall effect in amorphous semiconductors, 4:30916 
SEMICONDUCTOR MATERIALS/DIFFUSION LENGTH 
Determination of bulk diffusion lengths for angle-lapped 
semiconductor material via the scanning electron microscope: a 
theoretical analysis, 4:29596 (DOE/JPL/1012-78/8) 
SEMICONDUCTOR MATERIALS/ELECTRICAL 
PROPERTIES 
Electrical property studies of neutron-transmutaticn-doped silicon, 
4:30854 (CONF-78041 14-1) 
SEMICONDUCTOR MATERIALS/ENERGY TRANSFER 
Sensitized photocurrent through a semiconductor electrode by 
consecutive energy and electron transfer in dye monolayers, 
4:29629 
SEMICONDUCTOR MATERIALS/HALL EFFECT 
Hall effect in amorphous semiconductors, 4:30916 
SEMICONDUCTOR MATERIALS/PHOTOSENSITIVITY 
Sensitized photocurrent through a semiconductor electrode by 
consecutive energy and electron transfer in dye monolayers, 
4:29629 
SEMICONDUCTOR MATERIALS/PHYSICAL RADIATION 
EFFECTS 


Electrical property studies of neutron-transmutation-doped silicon, 
4:30854 (CONF-78041 14-1) 
Mechanism of radiation defect formation associated with electron 
transitions in doped semiconductors, 4:30937 
SENA REACTOR 
See ARDENNES REACTOR 
SENSIBLE HEAT STORAGE/RESEARCH PROGRAMS 
Aquifers for seasonal thermal energy storage: an overview of the 
DOE-STOR program, 4:30280 (CONF-7805131-1) 
SEPARATION PROCESSES 
See also REPROCESSING 
SOLVENT EXTRACTION 
SEPARATION PROCESSES/CONTAINERS 
Container materials for pyrochemical processes, 4:29395 (ANL-K- 
78-4693-1) 
SEWAGE 
See LIQUID WASTES 
SEWAGE/BIBLIOGRAPHIES 
IEA Biomass Information Service. Current awareness bulletin, 
May-June 1978, 4:29624 (NP-23641) 
SEWAGE/COMPACTING 
Enriched fuel making and sewage treating process (Patent; 
devolatilization of coke-sewage slurry, followed by compacting 
and hydrogenation), 4:29556 
SEWAGE/DEVOLATILIZATION 
Enriched fuel making and sewage treating process (Patent; 
devolatilization of coke-sewage slurry, followed by compacting 
and hydrogenation), 4:29556 
SEWAGE/HYDROGENATION 
Enriched fuel making and sewage treating process (Patent; 
devolatilization of coke-sewage slurry, followed by compacting 
and hydrogenation), 4:29556 
SEWAGE/MARINE DISPOSAL 
Chemical models for metals in coastal environments (Equilibrium 
models for metals in marine sewage outfalls), 4:31417 
SEWAGE/WASTE PROCESSING 
Economics of the ANFLOW process for municipal sewage 
treatment, 4:30716 (ORNL/TM-6574) 
SEWAGE SLUDGE/MARINE DISPOSAL 
Monitoring sludge disposal: Mid-Atlantic shelf (Monitoring of 
waters in disposal area for human artifacts, surficial floc, and 
cadmium and lead content), 4:31416 
SEWAGE SLUDGE/SEDIMENTATION 
Monitoring sludge disposal: Mid-Atlantic shelf (Monitoring of 
waters in disposal area for human artifacts, surficial floc, and 
cadmium and lead content), 4:31416 
SGHWR REACTOR/COMPARATIVE EVALUATIONS 
Choice of thermal reactor systems. A report by the National 
Nuclear Corporation Limited, 4:30023 (INIS-mf-4093) 
SHAFT EXCAVATIONS 
See also RADIOACTIVE WASTE DISPOSAL 
SHAFT EXCAVATIONS/SAFETY 
Safety analysis of shaft-sinking operations. Open file report (final), 
4:28892 (PB-282289) 





SHAFTS/SEALS 


SHAFTS/SEALS 
Shaft seal for a steam turbine, 4:31080 
SHALE GAS/PRODUCTION 
Separation and recovery of heat carriers in an oil shale retorting 
process (Patent), 4:29306 
SHALE OIL/COMMERCIALIZATION 
Shale oil: focus group results, 4:29314 (DOE/TIC-10019) 
SHALE OIL/DEMULSIFICATION 
Method of breaking shale oil-water emulsion (Patent), 4:29302 
SHALE OIL/EXTRACTION 
Key to unlocking a new resource (Current status; need for 
financial incentives), 4:29290 
SHALE OIL/PRODUCTION 
Separation and recovery of heat carriers in an oil shale retorting 
process (Patent), 4:29306 
SHALE OIL/REFINING 
Key to unlocking a new resource (Current status; need for 
financial incentives), 4:29290 
SHALES 
See also OIL SHALES 
SPENT SHALES 
SHALES/HYDRAULIC FRACTURING 
Evaluation of transient pore pressures in hydraulic fracturing of 
sandstone and shale, 4:29096 
SHALES/MECHANICAL EFFECTS 
Thermal and mechanical responses in the Conasauga and Eleana 
formations, 4:29462 (SAND-79-0405C) 
SHALES/STRESS ANALYSIS 
Technical support for GEIS: radioactive waste isolation in 
geologic formations. Volume 20. Thermo-mechanical stress 
analysis and development of thermal loading guidelines, 4:29463 
(Y/OWI/TM-36/20) 
SHALES/TEMPERATURE EFFECTS 
Thermal and mechanical responses in the Conasauga and Eleana 
formations, 4:29462 (SAND-79-0405C) 
SHALES/TENSILE PROPERTIES 
Evaluation of transient pore pressures in hydraulic fracturing of 
sandstone and shale, 4:29096 
SHEARER LOADERS 
See CUTTER LOADERS 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 
See also INTERACTING BOSON MODEL 
SHELL MODELS/HAMILTONIANS 
Fermion Hamiltonians with monopole and quadrupole pairing, 
4:31780 (LA-UR-79-241) 
SHELL MODELS/ISOBARIC ANALOGS 
Theory of analog resonances, 4:31782 
SHIELDING/MEETINGS 
Review of the theory and application of sensitivity and 
uncertainty analysis. Proceedings of a seminar-workshop, Oak 
Ridge, Tennessee, 4:31804 (ORNL/RSIC-42) 
SHIELDING MATERIALS/MOMENT OF INERTIA 
Rocking and overturning response of rigid bodies to earthquake 
motions: a report of an analytical and experimental study on the 
rocking and overturning response of rigid blocks to 
simultaneous horizontal and vertical accelerations, 4:31312 
(LBL-7539) 
SHIELDING MATERIALS/SEISMIC EFFECTS 
Rocking and overturning response of rigid bodies to earthquake 
motions: a report of an analytical and experimental study on the 
rocking and overturning response of rigid blocks to 
simultaneous horizontal and vertical accelerations, 4:31312 
(LBL-7539) 
SHIPMENT 
See TRANSPORT 
SHIPPINGPORT REACTOR/CONTAINMENT BUILDINGS 
Test evaluaion Shippingport Atomic Power Station LWBR 
Project (LWBR Development Program), July-August 1977, 
4:30085 (WAPD-LWBR-TE-401) 
SHIPPINGPORT REACTOR/REACTOR KINETICS 
Startup of the Shippingport Light Water Breeder Reactor 
(LWBR), 4:30086 (WAPD-T-2737) 
SHIPPINGPORT REACTOR/REACTOR START-UP 
Startup of the Shippingport Light Water Breeder Reactor 
(LWBR), 4:30086 (WAPD-T-2737) 
SHIPS 
See also TANKER SHIPS 
SHIPS/DIESEL ENGINES 
Calculation of distribution of service life of diesel engine parts, 
4:30743 
Experimental investigation of cyclone-foam air coolers with a 
plate-type moisture separator, 4:31083 
SHOCK ABSORBERS/PERFORMANCE TESTING 
Snubber sensitivity study. Final report, FY 78, 4:30134 (ETEC- 
TDR-78-17) 
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SHOCK ABSORBERS/SPECIFICATIONS 
Snubber sensitivity study. Final report, FY 78, 4:30134 (ETEC- 
TDR-78-17) 
SHOCK WAVES/RESONANCE ABSORPTION 
Experimental test of resonant absorption theory. Progress report, 
July 1, 1978-September 30, 1978, 4:31890 (COO-4631-4) 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/DATA PROCESSING 
Data handling for the wide-angle hall jet experiment, 4:31337 
(BNL-25746) 
SHOWER COUNTERS/FEASIBILITY STUDIES 
Uranium-scintillator device, 4:31338 (BNL-25789) 
SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
SIBERIA/COAL DEPOSITS 
Correlation of the lower-Cretaceous deposits of the Lensk coal- 
bearing basin and the northeastern USSR, 4:28877 
SIBERIA/NATURAL GAS DEPOSITS 
Oil and gas potential of carbonate deposits of the Siberian 
platform, 4:29047 
SIBERIA/PETROLEUM DEPOSITS 
Oil and gas potential of carbonate deposits of the Siberian 
platform, 4:29047 
SIBERIA/RESERVOIR ROCK 
New data on the gas saturation of the lower paleozoic deposits of 
the western Siberian platform, 4:29223 
SIGMA PLUS/RADIATIVE DECAY 
Radiative weak decays of baryons as single-quark transitions, 


4:31690 
SILICA GEL/CHEMICAL PREPARATION 
Hydrocarbon conversion catalyst manufacture (Patent), 4:29134 
SILICA GEL/SORPTIVE PROPERTIES 

Deactivation of hydrotreating catalysts by coal-derived 

organometallics, 4:28800 (METC/RI-79/1) 
SILICON/ACTIVATION ANALYSIS 

Nuclear assay of coal. Volume 1 Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 

SILICON/CRYSTAL GROWTH 

Recent advances in common semiconductor materials, 4:30791 
(LBL-7280) 

Semiconductor grade, solar silicon purification project. Technical 
quarterly report No. 10, April 1-June 30, 1978, 4:29599 (DOE/ 
JPL/954442-10) 

SILICON/CRYSTAL STRUCTURE 

Profile analysis of x-ray powder diffractometer data: structural 

refinement of Lao zsSro 2sCrOs, 4:30892 
SILICON/CRYSTAL-PHASE TRANSFORMATIONS 

Profile analysis of x-ray powder diffractometer data: structural 

refinement of Lao 75Sro 2sCrOs, 4:30892 
SILICON/CUTTING 

Multi-wire slurry wafering demonstrations, 4:29595 (DOE/JPL/ 

1012-78/7) 
SILICON/ELECTRODEPOSITION 

Low cost solar cells based on amorphous silicon electrodeposited 
from organic solvents. Technical quarterly progress report, 
September 1, 1978-November 30, 1978, 4:29602 (SAN-0113-T1) 

SILICON/ION CHANNELING 

Comparison of effects of pulsed Ruby laser and pulsed electron 
beam annealing of **AS* implanted silicon, 4:30788 (CONF- 
781121-21) 

SILICON/ION IMPLANTATION 

Comparison of effects of pulsed Ruby laser and pulsed electron 
beam annealing of 7*AS* implanted silicon, 4:30788 (CONF- 
781121-21) 

Extent of annealed or melted regions as a function of energy of 
pulsed laser irradiation, 4:30787 (CONF-781121-20) 

Lattice location of As and Sb implanted in silicon after annealing 
with a pulsed ruby laser (Implanted with 100 keV 7°As and 
121Sb), 4:30789 (CONF-781167-3) 

Merits of ion-implantation process in conjunction with appropriate 
annealing procedure for fabrication of silicon solar cells, 4:29616 

SILICON/NUCLEAR REACTION ANALYSIS 
Analysis of cement raw mix by californium-252 neutron capture 
gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 
SILICON/PHYSICAL RADIATION EFFECTS 

Influence of growth defects on the electrical properties of 

radiation-doped silicon (Neutrons), 4:30936 
SILICON/PLATING 

Metallization of large silicon wafers. Quarterly technical report 

No. 3, April 1-June 30, 1978, 4:29600 (DOE/JPL/954689-3) 
SILICON/PRODUCTION 

Semiconductor grade, solar silicon purification project. Technical 
quarterly report No. 10, April 1-June 30, 1978, 4:29599 (DOE/ 
JPL/954442-10) 
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SILICON/PURIFICATION 
Semiconductor grade, solar silicon purification project. Technical 
quarterly report No. 10, April 1-June 30, 1978, 4:29599 (DOE/ 
JPL/954442-10) 
SILICON 28 TARGET/PION REACTIONS 
Pion double charge exchange (Review, cross sections, preliminary 
results), 4:31751 (LA-UR-78-2832) 
SILICON ALLOYS/MODIFICATIONS 
Monitoring the degree of modification of aluminum alloys 
containing 13% silicon, 4:30799 (RFP-Trans-265) 
SILICON ALLOYS/PHASE DIAGRAMS 
Monitoring the degree of modification of aluminum alloys 
containing 13% silicon, 4:30799 (RFP-Trans-265) 
SILICON CARBIDES/ABRASION 
Wear-resistant materials for coal conversion, 4:30853 (CONF- 
781018-) 
SILICON CARBIDES/CHEMICAL VAPOR DEPOSITION 
Erosion evaluation of materials for application in coal liquefaction 
letdown valves, 4:28788 (CONF-781018-) 
SILICON CARBIDES/MICROSTRUCTURE 
Effect of deposition conditions on the properties of pyrolytic SiC 
coatings for HTGR fuel particles, 4:30040 
SILICON CARBIDES/NONDESTRUCTIVE TESTING 
Nondestructive evaluation techniques for high-temperature 
ceramic components. Fifth quarterly report, October-December 
1978, 4:31206 (ANL/MSD-79-1) 
SILICON CARBIDES/OXIDATION 
Stability of SiC, SisNs, SizN2O and sialon in coal gasification 
environments, 4:28724 (CONF-781018-) 
SILICON CARBIDES/PHYSICAL RADIATION EFFECTS 
Formation of defects on the surface of silicon carbide by 
bombardment with argon ions of 5-100 eV energy, 4:30939 
SILICON CARBIDES/SURFACE COATING 
Effect of deposition conditions on the properties of pyrolytic SiC 
coatings for HTGR fuel particles, 4:30040 
SILICON CARBIDES/WEAR RESISTANCE 
Wear-resistant materials for coal conversion, 4:30853 (CONF- 


781018-) 
SILICON NITRIDES/ABRASION 
Wear-resistant materials for coal conversion, 4:30853 (CONF- 
781018-) 
SILICON NITRIDES/FLEXURAL STRENGTH 
Development of sintered silicon nitride ceramics, 4:30883 (CONF- 
781018-) 
SILICON NITRIDES/MECHANICAL PROPERTIES 
Development of sintered silicon nitride ceramics, 4:30883 (CONF- 
781018-) 
SILICON NITRIDES/OXIDATION 
Stability of SiC, SisN, SizN2O and sialon in coal gasification 
environments, 4:28724 (CONF-781018-) 
SILICON NITRIDES/PRESSING 
Development of sintered silicon nitride ceramics, 4:30883 (CONF- 
781018-) 
SILICON NITRIDES/SINTERING 
Development of sintered silicon nitride ceramics, 4:30883 (CONF- 
781018-) 
SILICON NITRIDES/WEAR RESISTANCE 
Wear-resistant materials for coal conversion, 4:30853 (CONF- 
781018-) 
SILICON OXIDES/NUCLEAR REACTION ANALYSIS 
Analysis of cement raw mix by californium-252 neutron capture 
gamma-ray spectroscopy, 4:30953 (CONF-760436-P2) 
SILICON SOLAR CELLS/DIFFUSION LENGTH 
Minority carrier diffusion length in Si ribbon solar cells, 4:29615 
SILICON SOLAR CELLS/ELECTRIC CONTACTS 
Metallization of large silicon wafers. Quarterly technical report 
No. 3, April 1-June 30, 1978, 4:29600 (DOE/JPL/954689-3) 
SILICON SOLAR CELLS/FABRICATION 
Merits of ion-implantation process in conjunction with appropriate 
annealing procedure for fabrication of silicon solar cells, 4:29616 
MIS silicon solar cells, 4:29613 
SILICON SOLAR CELLS/POLYCRYSTALS 
Silicon solar cells from polycrystalline material, 4:29610 
SILICON SOLAR CELLS/TECHNOLOGY ASSESSMENT 
Silicon solar cells from polycrystalline material, 4:29610 
SILICONES/CHEMICAL PROPERTIES 
Study to determine the potential use of silicone fluids in 
transformers, 4:30985 (HCP/T-2115) 
SILICONES/DIELECTRIC PROPERTIES 
Study to determine the potential use of silicone fluids in 
transformers, 4:30985 (HCP/T-2115) 
SILVER/ACTIVATION ANALYSIS 
Analysis of coins by neutron activation using californium-252: 
application to numismatic studies, 4:30950 (CONF-760436-P2) 
Use of a *?Cf source in the noble metals industry, 4:30957 
(CONF-760436-P2) 


SKELETON/PHOTON TRANSMISSION SCANNING 


SILVER/BIOLOGICAL EFFECTS 
Excess trace metal effects on calcium distribution in plants, 


4:31509 
SILVER/CHEMICAL REACTIONS 
Chemical models for metals in coastal environments (Equilibrium 
models for metals in marine sewage outfalls), 4:31417 
SILVER/ION BEAMS 
Determination of electronic stopping powers of light ions in 
metals from damage-rate measurements, 4:31799 
SILVER/ISOELECTRONIC ATOMS 
Excitation energies and oscillator strengths in the silver 
isoelectronic sequence, 4:31594 
SILVER/NEON 20 REACTIONS 
Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 
SILVER/RADIATION ABSORPTION ANALYSIS 
252Cf applications at the Engineering Faculty, Rome, 4:30949 
(CONF-760436-P2) 
SILVER/TOXICITY 
Excess trace metal effects on calcium distribution in plants, 


4:31509 
SILVER ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
SILVER ALLOYS/ELECTRONIC STRUCTURE 
Electronic states in disordered alloys. II. Results for real solids, 
4:30811 
SILVER ALLOYS/LATTICE PARAMETERS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
SILVER ALLOYS/ORDER-DISORDER TRANSFORMATIONS 
Electronic states in disordered alloys. II. Results for real solids, 
4:30811 
SILVER IODIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Conductivity and phase transitions in a solid electrolyte RbAggls, 
:30934 


SILVER IODIDES/ELECTRIC CONDUCTIVITY 
Conductivity and phase transitions in a solid electrolyte RbAguls, 
4:30934 
SILVER SULFATES/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
SILVER-ZINC BATTERIES/ANODES 
Current distribution and shape change of zinc electrodes in 
secondary silver-zinc cells, 4:30309 
SIMULATION 
Simulation of continuous networks with MODEL, 4:31972 (COO- 
2383-0047) 
SITES (REACTOR) 
See REACTOR SITES 
SKELETON/CUEX 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
SKELETON/DELAYED RADIATION EFFECTS 
Dose-response relationships for female radium dial workers, 
4:31493 


Inhalation carcinogenesis of high-fired ***CmOz in rats, 4:31494 
SKELETON/DOSE COMMITMENTS 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

SKELETON/DOSE EQUIVALENTS 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

SKELETON/PHOTON TRANSMISSION SCANNING 

Dual photon absorptiometer utilizing a HpGe detector and 
microprocessor controller (Application to bone mineral content 
determinations), 4:31342 (BNL-24407) 





SKELETON/RADIONUCLIDE KINETICS 


SKELETON/RADIONUCLIDE KINETICS 
Retention and distribution of 7° **Cm in C57BL/Do mice, 
4:31502 
SLAGS/CORROSIVE EFFECTS 
Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 
Selection of refractories for slagging gasifiers, 4:28716 (CONF- 
781018-) 
SLAGS/ELECTRIC CONDUCTIVITY 
Recent materials development and performance in MHD channels 
and auxiliary equipment, 4:30554 (CONF-781018-) 
SLAGS/ELECTROLYSIS 
Recent materials development and performance in MHD channels 
and auxiliary equipment, 4:30554 (CONF-781018-) 
SLAGS/VISCOSITY 
Development, testing and evaluation of MHD materials, 4:30556 
(CONF-781018-) 
Materials research for the clean utilization of coal. Task 3: 
chemical degradation, 4:28713 (CONF-781018-) 
SLEEVES/DESIGN 
Apparatus and method for protecting well bore (Patent), 4:29079 
SLIDING FRICTION/BENCH-SCALE EXPERIMENTS 
Preseismic slip in a large scale friction experiment, 4:31536 
SLOPE STABILITY 
Stability analysis for rock structures, 4:31269 
SLOPE STABILITY/FAILURE MODE ANALYSIS 
Case history of quarry face stability in Cambrian quartzites, 
4:31573 
SLOPE STABILITY/FAILURES 
Application of Monte Carlo techniques to slope stability analysis, 
4:28925 
Failure of slopes containing discontinuous planar joints, 4:31266 
Slope stability and related geology Kramer sodium borate ore 
body Boron, California, 4:31267 
SLOPE STABILITY/FORECASTING 
Slope failure kinematics (Analysis of 13 pit slides), 4:28928 
SLOPE STABILITY/KINETICS 
Analysis of toppling-sliding mechanisms for rock slopes, 4:31265 
SLOPE STABILITY/OPTIMIZATION 
Determining seismic risk for economic optimum slope design, 
4:31263 
SLUDGES/CHEMICAL COMPOSITION 
FGD sludge disposal manual. Final report, 4:30694 (EPRI-FP- 
977 


SLUDGES/LEACHING 
Technical aspects of the Resource Conservation and Recovery 
Act upon coal combustion and conversion systems, 4:29013 
(ORNL/OEPA-10) 
SLUDGES/SOLIDIFICATION 
Structural and leaching aspects of testing solid wastes via the 
toxicant extraction procedure, 4:30695 (ORNL/OEPA-11) 
SLUDGES/USES 
FGD sludge disposal manual. Final report, 4:30694 (EPRI-FP- 
977) 


SLUDGES/WASTE DISPOSAL 
FGD sludge disposal manual. Final report, 4:30694 (EPRI-FP- 
977 


SLUDGES/WASTE PROCESSING 
FGD sludge disposal manual. Final report, 4:30694 (EPRI-FP- 
977) 
SLUDGES/WASTE TRANSPORTATION 
FGD sludge disposal manual. Final report, 4:30694 (EPRI-FP- 
977) 


SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/ECONOMICS 
Pipeline alternatives and effects in coal transportation, 4:28978 
SLURRY PIPELINES/EROSION 
Problems of operating a 69-mile pipeline, 4:31111 
SLURRY PIPELINES/LEGAL ASPECTS 
Pipeline alternatives and effects in coal transportation, 4:28978 
SLURRY PIPELINES/OPERATION 
Problems of operating a 69-mile pipeline, 4:31111 
SLURRY PIPELINES/WATER REQUIREMENTS 
Pipeline alternatives and effects in coal transportation, 4:28978 
SLURRY REACTORS/DESIGN 
Contained fissionly vaporized imploded fission explosive breeder 
reactor (Patent), 4:30131 
SMALL BUSINESSES 
Starting your own energy business, 4:29586 
SMALL INTESTINE/DOSE COMMITMENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
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SMALL INTESTINE/DOSE EQUIVALENTS 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

SNAP-8 EXPERIMENTAL REACTOR 
See SEER REACTOR 
SNG PROCESSES 
See also CARBON DIOXIDE ACCEPTOR PROCESS 
HYDRANE PROCESS 
HYGAS PROCESS 
Method and apparatus for vaporizing hydrocarbon based liquids 
(Patent), 4:29133 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/DECONTAMINATION 

Status of sodium removal and component decontamination 

teechnology in the SNR program, 4:30058 (IWGFR-23) 
SNR-1 REACTOR/FISSION PRODUCTS 

Contribution to the characterization of radioactive surfaces after 
sodium corrosion, 4:30064 (IWGFR-23) 

SNR-1 REACTOR/PRIMARY COOLANT CIRCUITS 

Contribution to the characterization of radioactive surfaces after 
sodium corrosion, 4:30064 (IWGFR-23) 

SNR-1 REACTOR/REACTOR COMPONENTS 

Status of sodium removal and component decontamination 

teechnology in the SNR program, 4:30058 (IWGFR-23) 
SNR-300 REACTOR 

See SNR-] REACTOR 
SOCIOLOGY 

Role of social science research in meeting energy needs (Six 

constraints and their removal), 4:30356 (ORNL-5351) 
SODA ASH 

See SODIUM CARBONATES 
SODIUM/ABSORPTION SPECTROSCOPY 

Analysis of sodium at high concentrations by atomic absorption 
spectroscopy, 4:30969 (RHO-LD-S50) 

SODIUM/ACTIVATION ANALYSIS 

Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 

Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 

Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 

Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 

SODIUM/DIFFUSION 

Monte Carlo calculation of the simultaneous ionic conductivity 

and tracer diffusion in B-alumina, 4:30809 
SODIUM/METALLURGICAL EFFECTS 

Monitoring the degree of modification of aluminum alloys 

containing 13% silicon, 4:30799 (RFP-Trans-265) 
SODIUM/RADIOACTIVE WASTE PROCESSING 

Disposal of radioactive sodium waste (Direct oxidation; reaction 

with molten NaOH), 4:29414 (ANL-78-87) 
SODIUM/REMOVAL 

Sodium technology. Progress report, April-June 1978 (LMFBR), 

4:30056 (HEDL-TME-78-91) 
SODIUM 22/DOSIMETRY 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

SODIUM CARBONATES/CHEMICAL PREPARATION 

Thorium compounds, 4:31046 (RFP-Trans-261) ; 

SODIUM CHLORIDES/ABSORPTION SPECTROSCOPY 

Spectroelectrochemistry in melts: applications to molten 

chloroaluminates, 4:30968 (CONF-78 1063-5) 
SODIUM COMPOUNDS/BIOLOGICAL EFFECTS 

Effects of phenol on ATPase activities in crude gill homogenates 
of rainbow trout (Salmo gairdneri Richardson), 4:31513 (PNL- 
2697) 

SODIUM COMPOUNDS/CHEMICAL PREPARATION 

Thorium compounds, 4:31046 (RFP-Trans-261) 

SODIUM COMPOUNDS/CHEMICAL REACTIONS 

Chemistry of trivalent uranium. 2. Synthesis of UCIs(18-crown-6) 

and U(BH,)s(18-crown-6), 4:31041 
SODIUM COMPOUNDS/CRYSTAL GROWTH 

Studies of nucleation and growth of hydrate crystals with 
application to thermal storage systems. Final report, 4:30283 
(NSF/RANN/AER-75-19601) 

SODIUM COMPOUNDS/INTERATOMIC FORCES 

Analytic potential functions for weakly bound molecules: The X 

and A states of NaAr and the A state of NaNe, 4:31591 
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SODIUM COMPOUNDS/LATENT HEAT STORAGE 
Studies of nucleation and growth of hydrate crystals with 
application to thermal storage systems. Final report, 4:30283 
(NSF/RANN/AER-75-19601) 
SODIUM COMPOUNDS/NUCLEATION 
Studies of nucleation and growth of hydrate crystals with 
application to thermal storage systems. Final report, 4:30283 
(NSF/RANN/AER-75-19601) 
SODIUM FLUORIDES/HEAVY ION REACTIONS 
Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 
SODIUM FLUORIDES/METALLURGICAL EFFECTS 
Monitoring the degree of modification of aluminum alloys 
containing 13% silicon, 4:30799 (RFP-Trans-265) 
SODIUM HYDRIDES/CHEMICAL REACTIONS 
Novel synthesis of 2-selenienylalanine, 4:31011 
SODIUM HYDROXIDES/CORROSIVE EFFECTS 
Stress corrosion cracking and anodic behavior of AISI 304 
stainless steel, Inconel 600, and Incoloy 800 straining in boiling 
NaOH solutions, 4:30861 
SODIUM OXIDES/CRYSTAL DEFECTS 
Blocking defects in B’-alumina observed by high resolution 
electron microscopy, 4:30318 
SODIUM OXIDES/ELECTRIC CONDUCTIVITY 
Influence of foreign ions addition on relative stability and 
electrical conductivity of 8 and 8” alumina type phases 
localization of impurities, 4:30902 
Ivestigation of B-alumina electrolytes by electric modulus 
spectroscopy, 4:30901 
SODIUM OXIDES/FRACTURE PROPERTIES 
Strengthening of beta-alumina, 4:30343 
SODIUM OXIDES/IONIC CONDUCTIVITY 
Li* -Na* beta alumina: a novel Li* solid electrolyte, 4:30331 
SODIUM OXIDES/MICROSTRUCTURE 
Strengthening of beta-alumina, 4:30343 
SODIUM SULFATES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
SODIUM SULFATES/CRYSTAL GROWTH 
Studies of nucleation and growth of hydrate crystals with 
application to thermal storage systems. Final report, 4:30283 
(NSF/RANN/AER-75-19601) 
SODIUM SULFATES/LATENT HEAT STORAGE 
Salt hydrates and other phase-change materials, 4:30279 (CONF- 
781231-1) 
Salt storage for solar energy, 4:29740 
Studies of nucleation and growth of hydrate crystals with 
application to thermal storage systems. Final report, 4:30283 
(NSF/RANN/AER-75-19601) 
SODIUM SULFATES/NUCLEATION 
Studies of nucleation and growth of hydrate crystals with 
application to thermal storage systems. Final report, 4:30283 
(NSF/RANN/AER-75-19601) 
SODIUM SULFATES/SURFACE TENSION 
Combined cycle research program. Quarterly technical progress 
report (No. 6), October 1-December 31, 1977, 4:29911 (MIT- 
229518-6) 
SODIUM SULFATES/WASTE PRODUCT UTILIZATION 
Utilization of products from desulphurization of flue gases, 


SODIUM-SULFUR BATTERIES/ANODES 
Recent advances in the development of sodium-sulfur batteries for 
load levelling and motive power applications (150 Wh/kg; Na 
fed by wick), 4:30297 
SODIUM-SULFUR BATTERIES/BATTERY CHARGING 
Alkali metal-sulphur cells (Patent; device for detecting end of 
charge/discharge cycle), 4:30308 
SODIUM-SULFUR BATTERIES/BATTERY SEPARATORS 
Strengthening of beta-alumina, 4:30343 
SODIUM-SULFUR BATTERIES/CATHODES 
Alkali metal - sulfur cell with gas fuel cell electrode (German 
Patent), 4:30298 
Anodic evolution of sulfur from sodium polysulfide melts. IT. 
Microscopic studies with thin layer cells, 4:30337 
Electrochemical storage cell (Patent; cathode additive for better 
recharging), 4:30307 
Secondary battery or cell with composite electrode (German 
patent), 4:30328 
Secondary battery on cell with dual electrode (German Patent), 
4:30329 
Secondary battery or cell with a polysulfide-wettable electrode 
(German Patent), 4:30330 
Sodium-sulfur-cell (German Patent), 4:30345 
SODIUM-SULFUR BATTERIES/CONTROL SYSTEMS 
Alkali metal-sulphur cells (Patent; device for detecting end of 
charge/discharge cycle), 4:30308 
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SODIUM-SULFUR BATTERIES/DESIGN 
Alkali metal - sulfur cell with gas fuel cell electrode (German 
Patent), 4:30298 
Peak power from batteries. The sodium-sulfur battery - an 
accumulator for peak load compensation, 4:30295 
Recent advances in the development of sodium-sulfur batteries for 
load levelling and motive power applications (150 Wh/kg; Na 
fed by wick), 4:30297 
SODIUM-SULFUR BATTERIES/ELECTROLYTES 
Blocking defects in B’’-alumina observed by high resolution 
electron microscopy, 4:30318 
Influence of foreign ions addition on relative stability and 
electrical conductivity of B and 8” alumina type phases 
localization of impurities, 4:30902 
Ivestigation of 8-alumina electrolytes by electric modulus 
spectroscopy, 4:30901 
Strengthening of beta-alumina, 4:30343 
SODIUM-SULFUR BATTERIES/MONITORING 
Alkali metal-sulphur cells (Patent; device for detecting end of 
charge/discharge cycle), 4:30308 
SODIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Ford/ERDA sodium-sulfur battery develo lopment: phase I. Final 
report, June 15, 1975-March 31, 1976 (78° W/kg, 44 wh/kg), 
4:30288 (TID-28989) 
SOILS 
See also PERMAFROST 
SOILS/CONTAMINATION 
Dose-rate conversion factors for external exposure to photon and 
electron radiation from radionuclides occurring in routine 
releases from nuclear fuel cycle facilities (Conversion factors 
are given for dose rates to 21 organs from 240 different 
radionuclides for 3 different modes of exposure), 4:31498 
(NUREG/CR-0494) 
SOILS/ELECTRIC CONDUCTIVITY 
Problem of calculating single grounding plates in nonuniform soils 
whose conductivity varies arbitrarily with depth, 4:29967 
SOILS/RADIOACTIVITY 
Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 
SOILS/SEISMIC EFFECTS 
Nonlinear soil-structure interaction. Final report, 4:30154 (EPRI- 
NP-945) 
SOILS/STRESS ANALYSIS 
Experimental study of the interaction between pipelines and peat 
base in long-distance transport, 4:29185 
SOLAR ABSORBERS/ABSORPTIVITY 
Apparent absorptance of cylindrical enclosures, 4:29702 (SAND- 
78-0898C) 
SOLAR ABSORBERS/DESIGN 
Selective radiation absorption device for heat generation (Patent), 
29734 


SOLAR ABSORBERS/OPTICAL PROPERTIES 
Directional absorptance spectrocalorimetric measurement and 
spectral profile parametrization of solar absorbers at elevated 
temperatures, 4:29698 (CONF-790120-1) 
SOLAR ABSORBERS/PHASE CHANGE MATERIALS 
Process and device for utilizing meteorological radiations (Patent; 
using phase change materials), 4:29725 
SOLAR ABSORBERS/SPECTRALLY SELECTIVE SURFACES 
Directional absorptance spectrocalorimetric measurement and 
spectral profile parametrization of solar absorbers at elevated 
temperatures, 4:29698 (CONF-790120-1) 
Selective coatings for solar collectors, 4:29710 
Selective radiation absorption device for heat generation (Patent), 
4:29734 
SOLAR AIR CONDITIONING 
O sole mio will help to save millions in cash. Development of 
solar technology still to cost billions. State of the art in the 
USA. Report on a 6000 miles study tour, 4:29651 
SOLAR AIR HEATERS/DESIGN 
Energy converter for solar radiation (Patent), 4:29732 
Solar collector (Patent), 4:29720 
System design package for SIMS Prototype System 4, solar 
heating and domestic hot water, 4:29657 (DOE/NASA/CR- 
150839) 
SOLAR AIR HEATERS/PERFORMANCE TESTING 
Thermal performance evaluation of MSFC hot air collectors with 
various flow channel depths, 4:29700 (DOE/NASA/CR- 
150900) 
SOLAR BATTERY CHARGERS/POWER CONDITIONING 
CIRCUITS 
Device for enabling an accumulator to be recharged from a source 
of electrical energy (Patent), 4:29607 
SOLAR CELL ARRAYS/DESIGN 
Design guidelines for large photovoltaic arrays, 4:29604 (SAND- 
79-7001) 





SOLAR CELL ARRAYS/EQUIPMENT PROTECTION 


SOLAR CELL ARRAYS/EQUIPMENT PROTECTION 
DEVICES 


Design guidelines for large photovoltaic arrays, 4:29604 (SAND- 
79-7001) 
SOLAR CELL ARRAYS/FRESNEL LENS 
10-kilowatt Photovoltaic Concentrator Array, 4:29603 (SAND-78- 
7024) 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
Low-Cost Solar Array Project. LSA field test annual report, 
August 1977-August 1978, 4:29598 (DOE/JPL/1012-78/12) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
COMBINED COLLECTORS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
Proceedings of the conference on solid state devices, 9th, 1977, 
4:31231 
Solar generators and their possibilities, 4:29609 
SOLAR CELLS/COMMERCIALIZATION 
Photovoltaics. Commercialization Phase III planning, 4:29594 
(DOE/ERD-0008) 
SOLAR CELLS/DESIGN 
Block IV solar cell module design and test specification for 
Intermediate Load Center applications, 4:29597 (DOE/JPL/ 
1012-78/10) 
SOLAR CELLS/DIFFUSION LENGTH 
Determination of bulk diffusion lengths for angle-lapped 
semiconductor material via the scanning electron microscope: a 
theoretical analysis, 4:29596 (DOE/JPL/1012-78/8) 
SOLAR CELLS/ENVIRONMENTAL IMPACTS 
Photovoltaics. Commercialization Phase III planning, 4:29594 
(DOE/ERD-0008) 
SOLAR CELLS/FABRICATION 
Polycrystalline solar cells on metallurgical-grade silicon 
substrates, 4:29614 
SOLAR CELLS/RADIATION HARDENING 
Radiation hardened solar cell (Patent), 4:29606 
SOLAR CELLS/SOLAR CONCENTRATORS 
Apparatus for converting light energy into electrical energy 
(Patent;fluorescent concentrator and wavelength shifter for 
solar cells), 4:29608 
SOLAR CELLS/SPECIFICATIONS 
Block IV solar cell module design and test specification for 
Intermediate Load Center appiications, 4:29597 (DOE/JPL/ 
1012-78/10) 
SOLAR CELLS/TECHNOLOGY ASSESSMENT 
Photovoltaics. Commercialization Phase III planning, 4:29594 
(DOE/ERD-0008) 
SOLAR CELLS/TESTING 
Block IV solar cell module design and test specification for 
Intermediate Load Center applications, 4:29597 (DOE/JPL/ 
1012-78/10) 
SOLAR COLLECTORS 
See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
Solar water heating, 4:29688 
SOLAR COLLECTORS/CONTROL EQUIPMENT 
Control circuit for a solar collector (Patent), 4:29719 
Control technology for solar devices, 4:29717 
SOLAR COLLECTORS/COVERINGS 
Coatings and cover plates for efficient solar energy collection, 
4:29724 
Solar convector (Patent), 4:29721 
SOLAR COLLECTORS/DAMAGE 
Midtemperature Solar Systems Test Facility test results: effects of 
severe hailstorm on August 9, 1978, 4:29703 (SAND-78-2182) 
SOLAR COLLECTORS/DESIGN 
Fur-like photothermal converter surface (Patent; using glass or 
plastic fibers to suppress heat losses), 4:29709 
Process and apparatus for collecting solar energy (Patent), 4:29713 
SOLAR COLLECTORS/ECONOMICS 
Plastic solar collectors for the heating of swimming pools, 4:29705 
(SIB-R-48-1978) 
SOLAR COLLECTORS/FASTENERS 
Clamping frame for solar collectors (Patent), 4:29722 
SOLAR COLLECTORS/MANUFACTURERS 
First European factory for solar systems at Spittal, 4:29714 
SOLAR COLLECTORS/MATERIALS 
Material problems in solar and nuclear energy and storage of 
energy, 4:30781 
SOLAR COLLECTORS/OPTIMAL CONTROL 
Considering the operation of solar power plants under the aspect 
of energy yield, 4:29637 
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SOLAR COLLECTORS/PHASE CHANGE MATERIALS 
Process and device for utilizing meteorological radiations (Patent; 
using phase change materials), 4:29725 
SOLAR COLLECTORS/PLASTICS 
Plastic solar collectors for the heating of swimming pools, 4:29705 
(SIB-R-48-1978) 
SOLAR COLLECTORS/SPECTRAL REFLECTANCE 
Coatings and cover plates for efficient solar energy collection, 
4:29724 
SOLAR COLLECTORS/TECHNOLOGY ASSESSMENT 
Overview of solar system design and application principles, 
4:29704 (SAND-78-2419C) 
SOLAR COLLECTORS/TEST FACILITIES 
Midtemperature Solar Systems Test Facility test results: effects of 
severe hailstorm on August 9, 1978, 4:29703 (SAND-78-2182) 
SOLAR CONCENTRATORS 
See also FRESNEL LENS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/DESIGN 
Apparatus for converting light energy into electrical energy 
(Patent;fluorescent concentrator and wavelength shifter for 
solar cells), 4:29608 
SOLAR COOKERS/DESIGN 
Description of a large scale solar steam cooker in Haiti, 4:29689 
(CONF-730747-(E)) 
SOLAR COOLING SYSTEMS/BUILDING CODES 
Building codes as barriers to solar heating and cooling of 
buildings, 4:29588 
SOLAR COOLING SYSTEMS/COST 
Cost analysis and optimization study for solar heating and cooling 
systems: Stillwater, Minnesota and New Castle, Pennsylvania, 
4:29668 
SOLAR COOLING SYSTEMS/ECONOMIC ANALYSIS 
Cost analysis and optimization study for solar heating and cooling 
systems: Stillwater, Minnesota and New Castle, Pennsylvania, 
9668 


Solar heating and cooling: an economic assessment, 4:29587 
SOLAR COOLING SYSTEMS/ENVIRONMENTAL IMPACTS 
Survey of potential environmental effects and regulations related 
to the disposal of solar heating and cooling (SHAC) heat 
transfer liquids, 4:29591 (SAND-78-1782) 
SOLAR COOLING SYSTEMS/FEASIBILITY STUDIES 
Solar heating and cooling: an economic assessment, 4:29587 
SOLAR COOLING SYSTEMS/HEALTH HAZARDS 
Survey of potential environmental effects and regulations related 
to the disposal of solar heating and cooling (SHAC) heat 
transfer liquids, 4:29591 (SAND-78-1782) 
SOLAR COOLING SYSTEMS/HEAT TRANSFER FLUIDS 
Survey of potential environmental effects and regulations related 
to the disposal of solar heating and cooling (SHAC) heat 
transfer liquids, 4:29591 (SAND-78-1782) 
SOLAR COOLING SYSTEMS/MAINTENANCE 
Preliminary evaluation of selected reliability, maintainability, and 
materials problems in solar heating and cooling systems, 4:29652 
(ANL/SDP-TM-78-2) 
SOLAR COOLING SYSTEMS/MATERIALS 
Preliminary evaluation of selected reliability, maintainability, and 
materials problems in solar heating and cooling systems, 4:29652 
(ANL/SDP-TM-78-2) 
SOLAR COOLING SYSTEMS/RELIABILITY 
Preliminary evaluation of selected reliability, maintainability, and 
materials problems in solar heating and cooling systems, 4:29652 
(ANL/SDP-TM-78-2) 
SOLAR COOLING SYSTEMS/RESEARCH PROGRAMS 
Prototype solar heating and cooling systems including potable hot 
water. Quarterly reports, November 1976-June 1977, 4:29658 
(DOE/NASA/CR-150861) 
SOLAR ENERGY 
Energy sources 78/79, 4:29557 
SOLAR ENERGY/DEMONSTRATION PROGRAMS 
Session II: solar energy (Brief overview of ERDA solar program), 
4:29576 (CONF-7705119-) 
Session VII: energy self-sufficiency 1990 (Solar programs 
sponsored by public utilities), 4:29650 (CONF-7705119-) 
SOLAR ENERGY/ENERGY CONVERSION 
Device for making natural energy available (German Patent), 
4:30278 
SOLAR ENERGY/FINANCIAL INCENTIVES 
Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 
Session II: solar energy (Insolation and solar energy funding), 
4:29580 (CONF-7705119-) 
SOLAR ENERGY/FORECASTING 
Solar Sweden: an outline to a renewable energy system, 4:30353 
(NP-23513) 
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SOLAR ENERGY/INTERFACES 

Electric utilities and solar energy: the service contract in a new 

social context, 4:29590 (ORAU/IEA-79-3(0)) 
SOLAR ENERGY/LEGAL ASPECTS 

Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 

SOLAR ENERGY/PUBLIC OPINION 

Citizens’ Solar Program: state reports on barriers and strategies to 

renewable energy development, 4:30541 (HCP/U6308-01) 
SOLAR ENERGY/REGIONAL ANALYSIS 

Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 

SOLAR ENERGY/RESEARCH PROGRAMS 

New sources of energy. Annual report 1977, 4:30536 (NP-23610) 

Session II: solar energy (Brief overview of ERDA solar program), 
4:29576 (CONF-7705119-) 

SOLAR ENERGY/RESOURCE POTENTIAL 

Citizens’ Solar Program: state reports on barriers and strategies to 

renewable energy development, 4:30541 (HCP/U6308-01) 
SOLAR ENERGY/REVIEWS 

Session II: solar energy (Insolation and solar utilization for the 

Island of Hawaii), 4:29579 (CONF-7705119-) 
SOLAR ENERGY/TECHNOLOGY UTILIZATION 

O sole mio will help to save millions in cash. Development of 
solar technology still to cost billions. State of the art in the 
USA. Report on a 6000 miles study tour, 4:29651 

SOLAR ENERGY/USES 

Session II: solar energy (Insolation and solar utilization for the 
Island of Hawaii), 4:29579 (CONF-7705119-) 

SOLAR ENERGY CONVERSION/ECONOMIC ANALYSIS 

Internalizing the externalities of solar technology: Methodologies 
for incorporating externalities in the assessment of policy 
options and technology assessments of solar energy initiatives 
and R and D programs using Brookhaven models, 4:30540 
(BNL-24445) 

SOLAR FLUX/MEASURING INSTRUMENTS 

Techniques for measuring circumsolar radiation, 4:29581 (LBL- 
8345) 

SOLAR FURNACES/MATERIALS 

Thermal calculation of the reactor of a solar-powered energy 
facility for thermolysis of water to produce hydrogen, 4:29692 

SOLAR GRANULATION/HYDRODYNAMICS 

Physical model of the solar granulation, 4:31586 
SOLAR GRANULATION/STAR MODELS 

Physical model of the solar granulation, 4:31586 
SOLAR HEAT ENGINES/DESIGN 

Machine to make use of the exergy of steam (Patent), 4:29695 
SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 

800 qm copper roof as a solar absorber at Velm. Exemplary 
conception for service water and swimming pool heating at an 
educational centre, 4:29669 

National bank of Austria erects solar hotel at Weissenbach. ‘Post’ 
hotel at Weissenbach Attersee equipped with 188 qm collectors, 
4:29670 

Solar plant for the house and swimming-pool, 4:29672 

Solar plant in Engerwitzdorf kindergarten, 4:29671 

SOLAR HEATING SYSTEMS/BUILDING CODES 

Building codes as barriers to solar heating and cooling of 

buildings, 4:29588 
SOLAR HEATING SYSTEMS/COST 

Cost analysis and optimization study for solar heating and cooling 
systems: Stillwater, Minnesota and New Castle, Pennsylvania, 
4:29668 

SOLAR HEATING SYSTEMS/DESIGN 

Arlington solar house of the University of Wisconsin, Madison, 
4:29654 (CONF-78 1102-6) 

System design package for SIMS Prototype System 4, solar 
heating and domestic hot water, 4:29657 (DOE/NASA/CR- 
150839) 

Water heating system using solar energy or another energy carrier 
(Patent), 4:29673 

SOLAR HEATING SYSTEMS/ECONOMIC ANALYSIS 

Cost analysis and optimization study for solar heating and cooling 
systems: Stillwater, Minnesota and New Castle, Pennsylvania, 
4:29668 

Solar heating and cooling: an economic assessment, 4:29587 

SOLAR HEATING SYSTEMS/ENVIRONMENTAL IMPACTS 

Survey of potential environmental effects and regulations related 
to the disposal of solar heating and cooling (SHAC) heat 
transfer liquids, 4:29591 (SAND-78-1782) 

SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 

Solar heating and cooling: an economic assessment, 4:29587 


SOLAR REFLECTORS/DESIGN 


SOLAR HEATING SYSTEMS/HEALTH HAZARDS 
Survey of potential environmental effects and regulations related 
to the disposal of solar heating and cooling (SHAC) heat 
transfer liquids, 4:29591 (SAND-78-1782) 
SOLAR HEATING SYSTEMS/HEAT TRANSFER 
Self controlling, self pumping heat circulation system study. 
Progress report, August 1, 1977-January 31, 1978, 4:29699 
(COO-4484-03) 
SOLAR HEATING SYSTEMS/HEAT TRANSFER FLUIDS 
Survey of potential environmental effects and regulations related 
to the disposal of solar heating and cooling (SHAC) heat 
transfer liquids, 4:29591 (SAND-78-1782) 
SOLAR HEATING SYSTEMS/LATENT HEAT STORAGE 
Salt storage for solar energy (Sodium sulfate), 4:29740 
SOLAR HEATING SYSTEMS/MAINTENANCE 
Preliminary evaluation of selected reliability, maintainability, and 
materials problems in solar heating and cooling systems, 4:29652 
(ANL/SDP-TM-78-2) 
SOLAR HEATING SYSTEMS/MATERIALS 
Preliminary evaluation of selected reliability, maintainability, and 
materials problems in solar heating and cooling systems, 4:29652 
(ANL/SDP-TM-78-2) 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Arlington solar house of the University of Wisconsin, Madison, 
4:29654 (CONF-781102-6) 
Performance and cost of a hybrid passive/active solar house, 
4:29660 (LA-UR-78-2209) 
Photovoltaic/thermal collectors and heat pumps, 4:29656 (COO- 
4577-2) 
Solar energy house in Linkoeping, 4:29666 (SIB-D-9-1977) 
SOLAR HEATING SYSTEMS/RELIABILITY 
Preliminary evaluation of selected reliability, maintainability, and 
materials problems in solar heating and cooling systems, 4:29652 
(ANL/SDP-TM-78-2) 
SOLAR HEATING SYSTEMS/RESEARCH PROGRAMS 
Prototype solar heating and cooling systems including potable hot 
water. Quarterly reports, November 1976-June 1977, 4:29658 
(DOE/NASA/CR- 150861) 
SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Thermal storage, 4:29741 
SOLAR INDUSTRY/DEMONSTRATION PROGRAMS 
Solar grants, spot training and jobs, 4:30542 
SOLAR INDUSTRY/EMPLOYMENT 
Solar grants, spot training and jobs, 4:30542 
SOLAR INDUSTRY/GOVERNMENT POLICIES 
Government to support strong Canadian solar effort, 4:29667 
SOLAR PONDS/DEMONSTRATION PROGRAMS 
Application of shallow solar ponds for industrial process heat: case 
histories, 4:29676 (UCRL-81764) 
SOLAR PONDS/DESIGN 
Application of shallow solar ponds for industrial process heat: case 
histories, 4:29676 (UCRL-81764) 
Design guide for shallow solar ponds (Includes engineering 
drawings), 4:29707 (UCRL-52385(Rev.1)) 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/COMPARATIVE EVALUATIONS 
Manual for the Solar Total Energy System Evaluation Program, 
4:29643 (SAND-78-7045) 
SOLAR POWER PLANTS/COMPUTER CODES 
Manual for the Solar Total Energy System Evaluation Program, 
4:29643 (SAND-78-7045) 
SOLAR POWER PLANTS/ECONOMICS 
Economy of the future solar power generation, 4:29636 
SOLAR POWER PLANTS/MATERIALS 
Material problems in solar and nuclear energy and storage of 
energy, 4:30781 
SOLAR PROCESS HEAT/CENTRAL RECEIVERS 
Assessment of materials for use in a solar ceramic receiver for 
chemical process heat, 4:29675 (ORNL/TM-6715) 
SOLAR PROCESS HEAT/SOLAR WATER HEATERS 
Graz photographic library, the biggest commercial solar project in 
Europe, 4:29677 
SOLAR RADIATION/AVAILABILITY 
Relative effective solar space heating over the United States 
obtained from southward-tilted solar collectors, 4:29583 
(NOAA-TM-ERL-ARL-73) 
SOLAR RADIATION/DIRECT ENERGY CONVERSION 
Direct conversion of solar energy into laser radiation, 4:31150 
SOLAR REFLECTORS/DESIGN 
Prisms with total internal reflection as solar reflectors (Patent), 
4:29708 
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SOLAR SPACE HEATING 
O sole mio will help to save millions in cash. Development of 
solar technology still to cost billions. State of the art in the 
USA. Report on a 6000 miles study tour, 4:29651 
SOLAR SPACE HEATING/ENERGY CONSERVATION 
Compatibility of solar and conservation policies, 4:30436 
SOLAR SPACE HEATING/EVALUATION 
Compatibility of solar and conservation policies, 4:30436 
SOLAR STILLS/DESIGN 
Desalination of salt water by solar energy means (Patent), 4:29690 
Large-area solar distillation plant and sprinkler installation 
(Patent), 4:29694 
Solar still (Patent), 4:29691 
SOLAR STILLS/OPTIMIZATION 
Effect of closed forced circulation of a steam-air mixture in a solar 
desalinating unit, 4:29693 
SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
SOLAR THERMAL POWER PLANTS/BENCH-SCALE 
EXPERIMENTS 
Solar power system and component research. Final report, April 
1, 1975-November 30, 1977, 4:29640 (ORO-4921-1) 
SOLAR THERMAL POWER PLANTS/BOILERS 
Solar power system and component research. Final report, April 
1, 1975-November 30, 1977, 4:29640 (ORO-4921-1) 
SOLAR THERMAL POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Small power systems study. Quarterly report no. 1, 4:29633 
(SERI-36) 
SOLAR THERMAL POWER PLANTS/CONTROL SYSTEMS 
Considering the operation of solar power plants under the aspect 
of energy yield, 4:29637 
SOLAR THERMAL POWER PLANTS/DEMONSTRATION 
PLANTS 
Built and planned solar power plants, 4:29635 
Plans for thermal solar power plants, 4:29634 
SOLAR THERMAL POWER PLANTS/PLANNING 
Plans for thermal solar power plants, 4:29634 
SOLAR THERMAL POWER PLANTS/THERMODYNAMIC 
CLES 


Steam and gas turbines for small solar power plants, 4:29638 
SOLAR THERMAL POWER PLANTS/TURBOMACHINERY 
Steam and gas turbines for small solar power plants, 4:29638 
SOLAR THERMAL POWER PLANTS/WORKING FLUIDS 
Particulars of using N2O, in a solar gas turbine facility, 4:29639 
SOLAR WATER HEATERS 
800 qm copper roof as a solar absorber at Velm. Exemplary 
conception for service water and swimming pool heating at an 
educational centre, 4:29669 
Graz photographic library, the biggest commercial solar project in 
Europe, 4:29677 
National bank of Austria erects solar hotel at Weissenbach. ‘Post’ 
hotel at Weissenbach Attersee equipped with 188 qm collectors, 
4:29670 
Solar-heated stock tank (Patent), 4:29683 
Solar house Stamsried with its east-west roof, 4:29685 
Solar plant for the house and swimming-pool, 4:29672 
Solar plant in Engerwitzdorf kindergarten, 4:29671 
SOLAR WATER HEATERS/COST 
Solar Project cost report for Hogate’s Seafood Restaurant, 
Washington, DC, 4:29681 (SOLAR/2028-78/60) 
SOLAR WATER HEATERS/DEMONSTRATION PROGRAMS 
Solar Project cost report for Hogate’s Seafood Restaurant, 
Washington, DC, 4:29681 (SOLAR/2028-78/60) 
SOLAR WATER HEATERS/DESIGN 
120 collectors heat service water for the Unna barracks, 4:29684 
Facility for utilizing solar energy by means of a heat pump and 
heat storage (Patent), 4:29686 
Refrigerant charged solar water heating structure and system 
(Patent), 4:29682 
Solar water heating, 4:29688 
System design package for SIMS Prototype System 4, solar 
pre and domestic hot water, 4:29657 (DOE/NASA/CR- 
150839) 
System to heat liquids contained in pools, in particular water in 
swimming pools (patent), 4:29687 
Water heating system using solar energy or another energy carrier 
(Patent), 4:29673 
SOLAR WATER HEATERS/ECONOMICS 
Solar water heating, 4:29688 
SOLAR WATER HEATERS/ENERGY CONSERVATION 
Compatibility of solar and conservation policies, 4:30436 
SOLAR WATER HEATERS/EVALUATION 
Compatibility of solar and conservation policies, 4:30436 
SOLAR WATER HEATERS/HEAT PIPES 
Refrigerant charged solar water heating structure and system 
(Patent), 4:29682 
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SOLAR WATER HEATERS/PERFORMANCE 
Solar hot water system installed at Anderson, South Carolina, 
4:29678 (DOE/NASA/CR- 150856) 
SOLAR WATER HEATERS/RESEARCH PROGRAMS 
Prototype solar heating and cooling systems including potable hot 
water. Quarterly reports, November 1976-June 1977, 4:29658 
(DOE/NASA/CR-150861) 
SOLAR WATER HEATERS/SMALL BUSINESSES 
Starting your own energy business, 4:29586 
SOLAR WATER HEATERS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Thermal storage, 4:29741 
SOLAR WATER HEATING 
O sole mio will help to save millions in cash. Development of 
solar technology still to cost billions. State of the art in the 
USA. Report on a 6000 miles study tour, 4:29651 
SOLAR WATER HEATING/COST 
Production of hot water with the aid of solar energy: conditions 
and costs, 4:29680 (SIB-R-83-1978) 
SOLAR WATER HEATING/ECONOMICS 
Solar heating system for tap hot water, 4:29679 (SIB-R-75-1977) 
SOLAR-ASSISTED HEAT PUMPS 
Hotel building with solar heating, 4:29674 
SOLAR-ASSISTED HEAT PUMPS/COMBINED 
COLLECTORS 
Photovoltaic/thermal collectors and heat pumps, 4:29656 (COO- 
4577-2) 
SOLAR-ASSISTED HEAT PUMPS/DESIGN 
Facility for utilizing solar energy by means of a heat pump and 
heat storage (Patent), 4:29686 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Photovoltaic/thermal collectors and heat pumps, 4:29656 (COO- 
4577-2) 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE TESTING 
Development of a solar assisted heat pump for the heating and 
cooling of buildings, 4:29653 (BNL-24997) 
SOLDERED JOINTS/THERMAL STRESSES 
Dynamic thermal measurements in plated-through-holes, 4:31225 
(UCRL-82346) 
SOLENOIDS/DESIGN 
Concepts and processes for alternate solenoid coils. Final report 
(Fire resistance), 4:31223 (BDX-613-2103(Rev.)) 
SOLID FUELS/FABRICATION 
Enriched fuel making and sewage treating process (Patent; 
devolatilization of coke-sewage slurry, followed by compacting 
and hydrogenation), 4:29556 
SOLID SOLUTIONS/ELECTRONIC STRUCTURE 
Aspects of the numerical solution of the KKR-CPA equations, 
4:30839 (TID-29445) 
SOLID STATE LASERS/FABRICATION 
Composite solid state laser amplifier discs (Patent), 4:31178 
SOLID STATE LASERS/FEEDBACK 
Method of regulating the power of a solid-state laser by Q- 
switching using an optomechanical shutter, 4:31166 
SOLID STATE LASERS/PERFORMANCE 
Tunable, rare earth-doped solid state lasers (Patent), 4:31180 
SOLID STATE PHYSICS/RESEARCH PROGRAMS 
Final summary report (Summaries of research activities at Cornell 
Univ.), 4:31607 (COO-3151-84) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
OIL SAND TAILINGS 
REFUSE DERIVED FUELS 
SCRAP METALS 
WOOD WASTES 
SOLID WASTES/ENERGY RECOVERY 
Refuse power and refuse power plants: a state-of-the art review, 
4:29895 
SOLID WASTES/LEACHING 
Structural and leaching aspects of testing solid wastes via the 
toxicant extraction procedure, 4:30695 (ORNL/OEPA-11) 
SOLID WASTES/LEGAL ASPECTS 
Technical aspects of the Resource Conservation and Recovery 
Act upon coal combustion and conversion systems, 4:29013 
(ORNL/OEPA-10) 
SOLID WASTES/MATERIALS RECOVERY 
Refuse power and refuse power plants: a state-of-the art review, 
4:29895 
Resources, pollution, and solid-waste reclamation, 4:30548 
SOLID WASTES/MECHANICAL PROPERTIES 
Structural and leaching aspects of testing solid wastes via the 
toxicant extraction procedure, 4:30695 (ORNL/OEPA-11) 
SOLID WASTES/PYROLYSIS 
Utilisation of solid wastes by thermal processes, 4:30549 
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SOLID WASTES/REFUSE DERIVED FUELS 
Resources, pollution, and solid-waste reclamation, 4:30548 
SOLID WASTES/RESOURCE CONSERVATION 
Financeability of the Portland Project, 4:30385 
SOLID WASTES/THERMODYNAMIC PROPERTIES 
Refuse power and refuse power plants: a state-of-the art review, 
4:29895 
SOLID WASTES/UNDERGROUND DISPOSAL 
Structural and leaching aspects of testing solid wastes via the 
toxicant extraction procedure, 4:30695 (ORNL/OEPA-11) 
SOLID WASTES/WASTE MANAGEMENT 
Technical aspects of the Resource Conservation and Recovery 
Act upon coal combustion and conversion systems, 4:29013 
(ORNL/OEPA-10) 
LIDS/FLOW RATE 
Dry solids flow meter. Final report. Series No. IT: F-5, 4:28958 
(FE-2240-94) 
SOLIDS/PYROLYSIS 
Volume reaction model for pyrolysis of a single solid particle 
accompanied by a complex reaction, 4:29294 
SOLVATED ELECTRONS/ABSORPTION SPECTRA 
Optical absorption spectra of localized electrons generated at 1.6 
K in polar matrices: Evidence for presolvated electrons, 4:31597 
SOLVATED ELECTRONS/DECAY 
Effects of pulse dose on hydrated electron decay kinetics in the 
pulse radiolysis of water. A computer modeling study, 4:31035 
SOLVENT EXTRACTION 
Nuclear and radiochemical techniques in chemical analysis. 
Progress report, August 1, 1977-July 31, 1978, 4:30966 (COO- 
3126-38) 
SOLVENT-REFINED COAL 
Project POGO:a coal refinery, 4:28816 
SOLVENT-REFINED COAL/CALORIFIC VALUE 
Liquid fuels from coal by the SRC-II process, 4:28802 (ORNL/ 
FE-2) 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 
Liquid fuels from coal by the SRC-II process, 4:28802 (ORNL/ 
FE-2) 
SOLVENT-REFINED COAL/GAS CHROMATOGRAPHY 
Preparative GPC study of solvent-refined coal and its acid- 
neutral-base components (Book chapter), 4:28848 
SOLVENT-REFINED COAL/MASS SPECTROSCOPY 
Preparative GPC study of solvent-refined coal and its acid- 
neutral-base components (Book chapter), 4:28848 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SONIC LOGGING/DATA ANALYSIS 
Use of acoustical wave parameters for identifying permeable beds 
in carbonate layers, 4:29049 
SONIC LOGGING/EQUIPMENT 
Method and apparatus for determining the direction of maximum 
permeability in subsurface earth formation (Patent), 4:31362 
SOOT/COMBUSTION CONTROL 
Heat transfer in furnaces: comparisons between a yellow flame 
and a blue one (In Swedish), 4:31239 (STU-75-3256) 
SOUTH AFRICA 
See also SOUTH WEST AFRICA 
SOUTH AFRICA/COAL INDUSTRY 
Coal in South Africa. III. Summary and proposals: the 
fundamental approach to the characterization and 
rationalization of South Africa's coal, 4:30480 
SOUTH AFRICA/COAL MINES 
Matla Colliery plans for high seam mining, 4:28893 
SOUTH AFRICA/FOSSIL-FUEL POWER PLANTS 
Matla Colliery plans for high seam mining, 4:28893 
SOUTH CAROLINA/GEOCHEMICAL SURVEYS 
Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
SOUTH CAROLINA/MAGNETIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 
SOUTH CAROLINA/RADIOMETRIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 
SOUTH KOREA 
See REPUBLIC OF KOREA 
SOUTH WEST AFRICA/URANIUM MINES 
Full production approaching at Roessing Uranium, 4:29360 
SOUTHEAST REGION/AIR QUALITY 
Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 
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SOUTHEAST REGION/POINT POLLUTANT SOURCES 
Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 
SOUTHWEST REGION 
See also GEORGIA 
KENTUCKY 
LOUISIANA 
MISSISSIPPI 
NEW MEXICO 
NORTH CAROLINA 
SOUTH CAROLINA 
TENNESSEE 
TEXAS 
SOUTHWEST REGION/AIR QUALITY 
Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 
SOUTHWEST REGION/ENERGY CONSERVATION 
= of energy development in the southwest (23 papers), 
4:30364 


SOUTHWEST REGION/ENERGY SOURCE DEVELOPMENT 
Impact of energy development in the southwest (23 papers), 
4:30364 
SOUTHWEST REGION/POINT POLLUTANT SOURCES 
Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 
SOUTHWEST REGION/RENEWABLE ENERGY SOURCES 
Impact of energy development in the southwest (23 papers), 
4:30364 


SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SOYBEANS/BIOLOGICAL STRESS 
Some preliminary notes concerning the impact of fossil fuel 
combustion on crop plants, 4:31508 (ANL-ERC-79-04) 
SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
GEOTHERMAL SPACE HEATING 
SPACE HEATING/ECONOMIC ANALYSIS 
Residential electric heating and cooling: total cost of service, 
4:30415 (CONF-790132-1) 
SPACE HEATING/TECHNOLOGY TRANSFER 
Residential electric heating and cooling: total cost of service, 
4:30415 (CONF-790132-1) 
SPACE POWER REACTORS/FUEL ELEMENTS 
Reactor technology. Progress report, July-September 1978, 
4:30127 (LA-7606-PR) 
SPACE REFLECTION 
See P INVARIANCE 
SPACERS/DESIGN 
Nuclear reactor spacer assembly (Patent), 4:30144 
PAIN 


Inspection of nuclear fuel transport in Spain, 4:29408 (INIS-mf- 
3976) 
SPAIN/HYDROELECTRIC POWER PLANTS 
Hydro-electric power stations in Spain, 4:30275 
SPAIN/PUMPED STORAGE POWER PLANTS 
Hydro-electric power stations in Spain, 4:30275 
SPARK GAPS/MATHEMATICAL MODELS 
Model for a low pressure spark gap, 4:31643 (UCID-18059) 
SPARK IGNITION ENGINES/AIR POLLUTION ABATEMENT 
The behavior of motor vehicle Otto engines, particularly 
carburetor engines, in the cold-running state and ways to 
improve exhaust gas emission and fuel consumption in the hot- 
running phase, 4:30740 
SPARK IGNITION ENGINES/AIR POLLUTION CONTROL 
Dual spark plug ignition internal combustion engine havin 
improved cylinder head configuration (Patent), 4:30723 
Dual spark plug ignition internal combustion engine (Patent), 
4:30728 
Dual spark-ignition internal combustion engine (Patent), 4:30729 
SPARK IGNITION ENGINES/COMBUSTION CHAMBERS 
Internal combustion engine with an auxiliary combustion chamber 
(Patent), 4:30733 
Internal combustion engine with an auxiliary chamber (Patent), 
:30734 
SPARK IGNITION ENGINES/DESIGN 
Dual spark plug ignition internal combustion engine having 
improved cylinder head configuration (Patent), 4:30723 
a spark plug ignition internal combustion engine (Patent), 
4:30728 
Dual spark-ignition internal combustion engine (Patent), 4:30729 
SPARK IGNITION ENGINES/EXHAUST GASES 
Complex influence of an additional air-fuel mixer in a carburetor, 
upon the performances and upon the pollutant emission of spark 
ignition engines, 4:30741 
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SPARK IGNITION ENGINES/EXHAUST RECIRCULATION 

SYSTEMS 

Exhaust gas recirculating device in an internal combustion engine 
(Patent), 4:30761 

SPARK IGNITION ENGINES/FUEL ECONOMY 

The behavior of motor vehicle Otto engines, particularly 
carburetor engines, in the cold-running state and ways to 
improve exhaust gas emission and fuel consumption in the hot- 
running phase, 4:30740 

SPATIAL DOSE DISTRIBUTIONS 
See also DEPTH DOSE DISTRIBUTIONS 
SPATIAL DOSE DISTRIBUTIONS/ENERGY DEPENDENCE 

Development of a mid-head radiation dose response function 
(Phantom determinations of neutron and y absorbed doses in 
mid-brain for military applications), 4:31807 (ORNL/TM-6634) 

SPEAR 

(2.5-GeV electron--positron storage ring at SLAC, Stanford 

University.) 
SPEAR/SYNCHROTRON RADIATION 
X-ray fluorescence with synchrotron radiation, 4:31321 (CONF- 
781113-12) 
SPECIAL POWER EXCURSION REACTOR-2 
See SPERT-2 REACTOR 
SPECIAL POWER EXCURSION REACTOR-3 
See SPERT-3 REACTOR 
SPECIAL POWER EXCURSION REACTOR-4 
See SPERT-4 REACTOR 
SPECTRA UNFOLDING/CALCULATION METHODS 

Influence of cross-section structure of unfolded neutron spectra, 
4:31756 (ORNL/RSIC-42) 

SPECTRAL REFLECTANCE/SPECTRALLY SELECTIVE 

SURFACES 

Coatings and cover plates for efficient solar energy collection, 
4:29724 

SPECTRALLY SELECTIVE SURFACES/REVIEWS 
Coatings and cover plates for efficient solar energy collection, 
4:29724 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/SPECIFICATIONS 

Spectrometer employing optical fiber time delays for frequency 

resolution (Patent), 4:31857 
SPECTROMETERS/TIMING CIRCUITS 

Integration timing and voltage test panel for a production control 

quantometer, 4:31349 (NLCO-1154) 
SPECTROMETERS/VOLTAGE REGULATORS 
Integration timing and voltage test panel for a production control 
quantometer, 4:31349 (NLCO-1154) 
SPECTROSCOPY 
See also AUGER ELECTRON SPECTROSCOPY 
EMISSION SPECTROSCOPY 
MASS SPECTROSCOPY 

Deep level transient spectroscopy of high-purity germanium 
diodes/detectors, 4:31323 (LBL-8140) 

High resolution laser spectroscopy with minute samples, 4:30974 

SPENT FUEL ELEMENTS/REPROCESSING 
Basic problems in spent NPP fuel element reprocessing, 4:29407 
SPENT FUEL STORAGE/PLANNING 

Handling and storage of spent fuel from light-water power 

reactors, 4:30012 
SPENT FUEL STORAGE/REVIEWS 

Report of the Supgroup on Management of spent fuel from 
commerical power reactors of the Interagency Review Group 
on nuclear waste management, 4:29413 (TID-28904(Draft)) 

SPENT FUEL STORAGE/UNDERGROUND STORAGE 

Structural considerations in the design of a repository to store 

radioactive waste in basalt formations, 4:29411 (RHO-SA-10) 
SPENT FUELS/CHEMICAL REACTIONS 

Simulated high-level waste-basalt interaction experiments. Annual 
progress report, October 1, 1977-September 30, 1978, 4:29453 
(RHO-BWI-C-33) 

SPENT FUELS/FLUORIDE VOLATILITY PROCESS 

Basic problems in fast reactor fuel reprocessing, 4:29406 

SPENT FUELS/ISOTOPE RATIO 
Developing isotopic functions, 4:29478 (PNL-SA-6594) 
SPENT FUELS/REPROCESSING 

Chemistry in the reprocessing of spent nuclear fuels, 4:29398 
(INIS-mf-4203) 

Reprocessing of nuclear fuel and plutonium breeder 
commercialization: implications of deferral, 4:29400 (RAND-P- 
6226) 

SPENT FUELS/SOLVENT EXTRACTION 

Improved annular centrifugal contactor for solvent extraction 

reprocessing of nuclear reactor fuel, 4:29396 (CONF-780223-4) 
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SPENT LIQUORS/ANAEROBIC DIGESTION 
Energy and protein production from pulp mill wastes. Annual 
report, September 15, 1978-December 15, 1978, 4:29545 (COO- 
2983-10) 
SPENT SHALES/IN-SITU PROCESSING 
Contacting treated oil shale with carbon dioxide to inhibit 
leaching (Patent; after in-situ retorting), 4:29299 
SPENT SHALES/USES 
Basic energy science, 4:30983 (ANL-78-70) 
SPERMATOGONIA/BIOLOGICAL RADIATION EFFECTS 
Analysis of the albino-locus region of the mouse. I. Orgin and 
viability (X and gamma radiation), 4:31487 
SPERT-1 REACTOR/EXCURSIONS 
Simple model of transient heat transfer and its application to 
power excursions in water moderated nuclear reactors, 4:30205 
(INIS-mf-4084) 
SPERT-2 REACTOR/EXCURSIONS 
Simple model of transient heat transfer and its application to 
power excursions in water moderated nuclear reactors, 4:30205 
(INIS-mf-4084) 
SPERT-3 REACTOR/EXCURSIONS 
Simple model of transient heat transfer and its application to 
power excursions in water moderated nuclear reactors, 4:30205 
(INIS-mf-4084) 
SPERT-4 REACTOR/EXCURSIONS 
Simple model of transient heat transfer and its application to 
power excursions in water moderated nuclear reactors, 4:30205 
(INIS-mf-4084) 
SPHERES (FUEL) 
See FUEL SPHERES 
SPIN GLASS STATE/ORDER PARAMETERS 
Muon spin rotation (uSR), 4:31595 (BNL-25216) 
SPINAL CORD/BIOLOGICAL RADIATION EFFECTS 
Cerebellar medulloblastoma. Results of a new method of radiation 
treatment (Local x irradiation of posterior fossa and use of 
hockey-stick port for exposure of whole brain and spine), 
4:31483 
SPINOR FIELDS/MASS 
Poincare invariance without Poincare group, 4:31738 
SPINOR FIELDS/P INVARIANCE 
Poincare invariance without Poincare group, 4:31738 
SPINOR FIELDS/POLARIZATION 
Poincare invariance without Poincare group, 4:31738 
SPINOR FIELDS/SUPERSYMMETRY 
Poincare invariance without Poincare group, 4:31738 
SPLEEN/DOSE COMMITMENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
SPLEEN/DOSE EQUIVALENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
SPOIL BANKS/REVEGETATION 
Recultivation at the Altenburg Mine of the Preussische 
Elektrizitaets-AG., Borken, 4:31407 
SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SQUID DEVICES/LASER-RADIATION HEATING 
Optically induced nonequilibrium and heating effects in 
superconductors, 4:31100 
SRC PROCESS/MATERIAL BALANCE 
Solvent refined lignite process development. Quarterly technical 
progress report No. 1, July-September 1977, 4:28796 (FE-4189- 
7 


Solvent refined lignite process development. Quarterly technical 
progress report No. 2, October-December 1977, 4:28797 (FE- 
4189-11) 

SRC PROCESS/MATERIALS TESTING 

Solvent refined lignite process development. Quarterly technical 
progress report No. 2, October-December 1977, 4:28797 (FE- 
4189-11) 

SRC PROCESS/ORGANIC SOLVENTS 

Effects of solvent characteristics on Wyodak coal liquefaction. 
Annual technical progress report, May 1977-April 1978, 4:28795 
(FE-2367-9) 

SRC PROCESS/PILOT PLANTS 

Analysis of level control valve seat from the recycle condensate 
separator an the Ft. Lewis, Washington, SRC Pilot Plant, 
4:28805 (ORNL/TM-6680) 

Solvent refined coal (SRC) process. Operation of solvent refined 
coal pilot plant at Wilsonville, Alabama. Annual report, 
January-December 1977, 4:28792 (FE-2270-31) 
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SRC PROCESS/PROCESS DEVELOPMENT UNITS 
Solvent refined lignite process development. Quarterly technical 
progress report No. 2, October-December 1977, 4:28797 (FE- 
4189-11) 
SRC PROCESS/VALVES 
Analysis of level control valve seat from the recycle condensate 
separator an the Ft. Lewis, Washington, SRC Pilot Plant, 
4:28805 (ORNL/TM-6680) 
SRC PROCESS/YIELDS 
Solvent refined lignite process development. Quarterly technical 
progress report No. 1, July-September 1977, 4:28796 (FE-4189- 
7 


SRC-II PROCESS 
Coal liquefaction advanced research digest, 4:28801 (ORNL/FE- 


2) 
SRC-II PROCESS/COAL LIQUIDS 
Engineering kinetics of short residence time coal liquefaction 
processes, 4:28806 (SAND-78-2154C) 
SRC-II PROCESS/EVALUATION 
Liquid fuels from coal by the SRC-II process, 4:28802 (ORNL/ 
FE-2 


SRC-II PROCESS/MATERIAL BALANCE 
Liquid fuels from coal by the SRC-II process, 4:28802 (ORNL/ 
FE-2) 
SRC-II PROCESS/PILOT PLANTS 
Liquid fuels from coal by the SRC-II process, 4:28802 (ORNL/ 


FE-2) 
SRC-II PROCESS/PLANNING 
United States Energy Program: opportunities and constraints, 


4:30483 
SRC-II PROCESS/YIELDS 

Liquid fuels from coal by the SRC-II process, 4:28802 (ORNL/ 
FE-2) 

STABLE ISOTOPES/INFORMATION SYSTEMS 

Development of new technology for the use of stable isotopic 
tracers in the study of human health and disease, 4:31457 (ANL- 
78-90) 

STABLE ISOTOPES/USES 

Development of new technology for the use of stable isotopic 
tracers in the study of human health and disease, 4:31457 (ANL- 
78-90) 

STAINLESS STEEL-17-4PH/HEAT TREATMENTS 

Analysis of level control valve seat from the recycle condensate 
separator an the Ft. Lewis, Washington, SRC Pilot Plant, 
4:28805 (ORNL/TM-6680) 

STAINLESS STEEL-17-4PH/STRESS CORROSION 

Analysis of level control valve seat from the recycle condensate 
separator an the Ft. Lewis, Washington, SRC Pilot Plant, 
4:28805 (ORNL/TM-6680) 

STAINLESS STEEL-302/MATERIALS TESTING 

Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 

STAINLESS STEEL-304/CORROSION 

Corrosion and cleaning aspects of sodium side crevices in 
components of LMFBR’s, 4:30060 (IWGFR-23) 

Materials screening tests for the krypton-85 storage development 
program, 4:29402 (TREE-1291) 

STAINLESS STEEL-304/CREEP 

Contour maps for parameters describing the temperature-stress- 
strain rate behavior of Type 304 stainless steel (heat 9T2796), 
4:30820 (ORNL-5473) 

Multiaxial creep and fatigue damage summation for type 304 
stainless steel, 4:30821 (ORNL/TM-6438) 

STAINLESS STEEL-304/FAILURES 

Notch effects in uniaxial tension specimens, 4:30792 (ORNL/TM- 
6716) 

STAINLESS STEEL-304/FATIGUE 

Multiaxial creep and fatigue damage summation for type 304 
stainless steel, 4:30821 (ORNL/TM-6438) 

STAINLESS STEEL-304/MATERIALS TESTING 

Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 

STAINLESS STEEL-304/MECHANICAL PROPERTIES 

Mechanical behavior of 304 LN weldments, 4:30911 (UCRL- 
13971) 

Overview of U.S. efforts directed towards development of 
mechanical properties data in support of FBR development, 
4:30814 (CONF-781219-5) 

STAINLESS STEEL-304/MICROSTRUCTURE 

Effects of sequential and simultaneous helium implantation on 

void formation in a 304 stainless steel, 4:30874 


STAINLESS STEEL-316/ABRASION 


STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
Effects of sequential and simultaneous helium implantation on 
void formation in a 304 stainless steel, 4:30874 
STAINLESS STEEL-304/POISSON RATIO 
Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 
STAINLESS STEEL-304/PROTECTIVE COATINGS 
Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels, 4:28704 
(CONF-781018-) 
STAINLESS STEEL-304/SHEAR PROPERTIES 
Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 
STAINLESS STEEL-304/STRESS CORROSION 
Effect of ferrite content on stress corrosion cracking in duplex 
stainless steel weld metals at room temperature, 4:30859 
Stress corrosion cracking and anodic behavior of AISI 304 
stainless steel, Inconel 600, and Incoloy 800 straining in boiling 
NaOH solutions, 4:30861 
STAINLESS STEEL-304/TENSILE PROPERTIES 
Inelastic analysis and creep damage evaluation of a thin plate 
tensile specimen containing a central circular hole, 4:30136 
(WARD-HT-3045-36) 
STAINLESS STEEL-304/WELDED JOINTS 
Mechanical behavior of 304 LN weldments, 4:30911 (UCRL- 
13971) 
STAINLESS STEEL-304/ YOUNG MODULUS 
Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 
STAINLESS STEEL-304L/STRESS CORROSION 
Effect of ferrite content on stress corrosion cracking in duplex 
stainless steel weld metals at room temperature, 4:30859 
STAINLESS STEEL-308/FAILURES 
Notch effects in uniaxial tension specimens, 4:30792 (ORNL/TM- 
6716) 
STAINLESS STEEL-309/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 
STAINLESS STEEL-310/CORROSION 
Correlation of the high-temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys of the corrosive environments, 4:28695 (CONF-781018-) 
Corrosion behavior of materials in coal-conversion processes, 
4:28693 (CONF-781018-) 
Formation of protective layers on alloys in coal gasification 
environments, 4:28700 (CONF-781018-) 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 


Physical properties of alloys in high-temperature gasification 

environments, 4:28686 (CONF-781018-) 
STAINLESS STEEL-310/MATERIALS TESTING 

Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 

STAINLESS STEEL-310/MECHANICAL PROPERTIES 

Corrosion behavior of materials in coal-conversion processes, 
4:28693 (CONF-781018-) 

STAINLESS STEEL-310/PROTECTIVE COATINGS 
Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels, 4:28704 

(CONF-781018-) 

Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels, 4:28705 
(CONF-781018-) 

STAINLESS STEEL-310/STRESS CORROSION 

Effect of ferrite content on stress corrosion cracking in duplex 
stainless steel weld metals at room temperature, 4:30859 

Materials for the clean utilization of coal. Task 1: metal corrosion, 
4:28708 (CONF-781018-) 

STAINLESS STEEL-310/SURFACE COATING 

Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 

STAINLESS STEEL-316/ABRASION 

Wear-resistant materials for coal conversion, 4:30853 (CONF- 

781018-) 





STAINLESS STEEL-316/CORROSION 


STAINLESS STEEL-316/CORROSION 
Attack of stainless steel by liquid and vaporized cesium hydroxide, 
4:30862 
Linear polarization measurements at high temperatures in 
hypersaline geothermal brines, 4:29824 (BM-RI-8308) 
oo wren 425408 tests for the —- storage development 
4:29402 (TREE-1291) 
ST. AINLESS STEEL. 316/CRACKS 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
Fracture toughness and slow crack — in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
STAINLESS STEEL-316/CREEP 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
STAINLESS STEEL-316/FAILURES 
Notch effects in uniaxial tension specimens, 4:30792 (ORNL/TM- 
6716) 
STAINLESS STEEL-316/FRACTURE PROPERTIES 
Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
STAINLESS STEEL-316/FRICTION WELDING 
Inertia and friction welding of type 1100 aluminum to type 316 
stainless steel, 4:30796 (Y-2165) 
STAINLESS STEEL-316/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in materials for the gasification of coal and 
other solid fuels. Quarterly progress report, January 1, 1978- 
March 31, 1978 (Corrosion tests of numerous alloys at high 
temperature, etc.), 4:28732 (FE-1784-39) 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 
Overview of U.S. efforts directed towards development of 
mechanical properties data in support of FBR development, 
4:30814 (CONF-781219-5) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Thermal desorption of deuterium-implanted stainless steel, 4:30877 
STAINLESS STEEL-316/POISSON RATIO 
Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 
STAINLESS STEEL-316/SHEAR PROPERTIES 
Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 
STAINLESS STEEL-316/SWELLING 
Effects of temperature changes on 20% cold worked AISI 316 
stainless steel swelling, 4:30087 (WARD-OX-3045-45) 
STAINLESS STEEL-316/TENSILE PROPERTIES 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
STAINLESS STEEL-316/WEAR RESISTANCE 
bat 7+ xy materials for coal conversion, 4:30853 (CONF- 
18- 
STAINLESS STEEL-316/WELDED JOINTS 
Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 
STAINLESS STEEL-316/YOUNG MODULUS 
Dynamic and static measurements of elastic constants with data on 
2 1/4 Cr-1 Mo steel, types 304 and 316 stainless steels, and alloy 
800H, 4:30819 (ORNL-5442) 
STAINLESS STEEL-316L/CORROSION 
Use of potential-pH diagrams for the interpretation of corrosion 
henomena in high salinity geothermal brines, 4:29826 
ST. STEEL-347/CORROSION 
Materials screening tests for the aaa 85 storage development 
program, 4:29402 (TREE-12 
STAINLESS STEEL- 347/STRESS CORROSION 
Materials for the clean utilization of coal. Task 1: metal corrosion, 
4:28708 (CONF-781018-) 
STAINLESS STEEL-430/CORROSION 
Linear polarization measurements at high temperatures in 
hypersaline geothermal brines, 4:29824 (BM-RI-8308) 
STAINLESS STEEL-446/STRESS CORROSION 
Materials for the clean utilization of coal. Task 1: metal corrosion, 
4:28708 (CONF-781018-) 
STAINLESS STEELS 
See also STAINLESS STEEL-17-4PH 
STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-309 
STAINLESS STEEL-310 
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STAINLESS STEEL-316 
STAINLESS STEEL-347 
STAINLESS STEEL-430 
STAINLESS STEEL-446 
STAINLESS STEELS/CORROSION 
High temperature corrosion of metals and alloys in coal 
conversion atmospheres, 4:28685 (CONF-781018-) 
Use of potential-pH diagrams for the interpretation of corrosion 
phenomena in high salinity geothermal brines, 4:29826 
STAINLESS STEELS/CORROSION RESISTANCE 
Evaluating nickel base and stainless alloys for subsurface H2S 
service, 4:30867 
STAINLESS STEELS/CRACKS 
Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
STAINLESS STEELS/CREEP 
Alloy evaluation for fossil fuel process plants (liquefaction), 
4:28798 (IS-4587) 
STAINLESS STEELS/FRACTURE PROPERTIES 
Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
STAINLESS STEELS/JOINING 
Joining by plating: optimization of occluded angle, 4:30794 
(SAND-78-8027) 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Alloy evaluation for fossil fuel process plants (liquefaction), 
4:28798 (IS-4587) 
STAINLESS STEELS/OXIDATION 
Oxygen transport limitations in using getters to control fuel 
cladding chemical interaction (LMFBR), 4:30055 (HEDL-SA- 
1522) 
STAINLESS STEELS/SPUTTERING 
Probe method for studying the sputtering of alloy components in a 
plasma (12Kh18N10T, PT-7M), 4:31601 
STAINLESS STEELS/SUBSTRATES 
Flyer plate techniques for quantitatively measuring the adhesion 
of plated coatings under dynamic conditions, 4:30801 
STANDARDIZED TERMINOLOGY 
Abbreviations for technical writers, 4:31995 (SAND-78- 
1341(Rev.)) 
ANDARDS 


See also SAFETY STANDARDS 
Collaborative testing of EPA Method 11, 4:31403 
STANDARDS (SAFETY) 
See SAFETY STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER/ 
ACCELERATOR FACILITIES 
Preliminary results on tests of a Cerenkov ring imaging device 
employing a photoionizing PWC, 4:31315 (SLAC-PUB-2186) 
STARVATION 
See FASTING 
STATE GOVERNMENT/ENERGY POLICY 
Role of the states in energy, 4:30464 (DOE/PE-0009) 
STATE GOVERNMENT/FEDERAL ASSISTANCE 
PROGRAMS 
Role of the states in energy, 4:30464 (DOE/PE-0009) 
STATISTICAL MODELS/STRONG INTERACTIONS 
Statistical approach to analytic extrapolations in strong 
interactions, 4:31704 
STATISTICS/RESEARCH PROGRAMS 
Activities report 1977-78. Applied mathematics department 5640, 
4:31828 (SAND-79-0226) 
STEAM/CHEMICAL REACTIONS 
Chemical and physical stability of refractories for use in coal 
gasification, 4:28715 (CONF-781018-) 
Testing and development of refractory linings for coal gasification 
process equipment, 4:28714 (CONF-781018-) 
STEAM/CORROSIVE EFFECTS 
Refractory applications in coal gasifiers, 4:28684 (CONF-781018-) 
STEAM CONDENSERS 
Determination of the length of the evaporative sector for a steam 
cooler with a centrifugal injector, 4:31075 
STEAM CONDENSERS/CORROSION PROTECTION 
Effect of some factors on the efficacy of inhibiting copper-nickel 
alloys by ferriferrous sulfate, 4:30864 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS/BOILER FUEL 
Integrated wood waste power plant moves towards energy 
independence, 4:30654 
STEAM GENERATORS/COMBUSTION CHAMBERS 
Aerodynamic characteristics of fire chambers with different 
layouts of swirl burners, 4:31251 
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STEAM GENERATORS/CORROSION PROTECTION 
New ways for using natural gas in thermal power engineering (In 
Russian), 4:29912 
STEAM GENERATORS/DESIGN 
Method for steam generation (Patent), 4:31093 
Method of generating steam (Patent), 4:31095 
Steam generator (Patent), 4:31094 
STEAM GENERATORS/EDDY CURRENT TESTING 
Eddy-current inspection for steam-generator tubing program. 
Quarterly progress report for period ending September 30, 1978, 
4:30026 (NUREG/CR-0520) 
STEAM GENERATORS/EFFICIENCY 
Method of determination of the efficiency of steam generators, 
4:29924 
STEAM GENERATORS/ENERGY CONSERVATION 
Integrated wood waste power plant moves towards energy 
independence, 4:30654 
STEAM GENERATORS/FLUE GAS 
Steam generator (Patent), 4:31094 
STEAM GENERATORS/FUEL CONSUMPTION 
Integrated wood waste power plant moves towards energy 
independence, 4:30654 
STEAM GENERATORS/IN-SERVICE INSPECTION 
Eddy-current inspection for steam-generator tubing program. 
Quarterly progress report for period ending September 30, 1978, 
4:30026 (NUREG/CR-0520) 
STEAM GENERATORS/PERFORMANCE 
Summary of operating experience with recirculating steam 
generators (PWR), 4:30025 (NUREG-0523) 
STEAM GENERATORS/PRESSURE DROP 
Pressure losses and their reduction in canal bends, 4:29879 
STEAM GENERATORS/RADIOACTIVE WASTE 
PROCESSING 
Disposal and handling of nuclear steam generator chemical 
cleaning wastes (PWR), 4:30157 (UNI-SA-58) 
STEAM GENERATORS/THERMAL STRESSES 
CSTRES. A computer program for evaluating the thermally 
induced interaction between helical tube bundles and their 
support plates. User’s manual (HTGR), 4:30037 (GA-A-15162) 
STEAM GENERATORS/TUBES 
Application of nonlinear signal processing to pipe and nozzle 
inspection (PWR), 4:30016 (EPRI-NP-964) 
STEAM LINES/INSTALLATION 
District heating channel, particularly for hot water pipelines 
(Patent), 4:30611 
STEAM LINES/THERMAL INSULATION 
District heating channel, particularly for hot water pipelines 
(Patent), 4:30611 
STEAM REFORMER PROCESSES/ALKANES 
ety produce gas mixtures containing methane (Patent), 
4:29539 
STEAM REFORMER PROCESSES/CATALYSTS 
a produce gas mixtures containing methane (Patent), 
4:29539 
STEAM REFORMER PROCESSES/CHEMICAL REACTORS 
Steam-hydrocarbon reformer plant (Patent), 4:29542 
STEAM SEPARATORS/PERFORMANCE TESTING 
Demonstration of a rotary separator for two-phase brine and 
steam flows. Final report, 4:29817 (TID-28519) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM TURBINES 
250 MW condensing single-automatic bleeder turbine for reactor 
WWER 500 or WWER 1000, 4:30022 (INIS-mf-4055) 
STEAM TURBINES/CONTROL SYSTEMS 
Combined stop and intermediate valve for steam turbines (Patent), 


Selection of control diagram for a combined heat-and-power 
supply turbine, 4:29920 
STEAM TURBINES/DESIGN 
Condensing steam turbine, OK-12A, to drive the main feed and 
booster pumps of high-capacity nuclear power plant units, 
4:30141 
K-1000-60/3000 steam turbine made by Leningrad Metal Works 
for nuclear power plants, 4:30033 
STEAM TURBINES/EFFICIENCY 
Condensing steam turbine, OK-12A, to drive the main feed and 
booster pumps of high-capacity nuclear power plant units, 
4:30141 
Determination of the efficiency of a turbine stage operating in a 
section, 4:29922 
STEAM TURBINES/EVALUATION 
On the role of external combustion engines for on-site power 
generation, 4:30413 (CONF-790107-4) 
STEAM TURBINES/GEARS 
Design and operational behaviour of steam turbosets with gearing, 
4:29914 


STEELS/CHEMICAL COMPOSITION 


STEAM TURBINES/OPERATION 
Design and operational behaviour of steam turbosets with gearing, 
4:29914 
STEAM TURBINES/PERFORMANCE 
Design and operational behaviour of steam turbosets with gearing, 
4:29914 
STEAM TURBINES/PERFORMANCE TESTING 
Determination of the efficiency of a turbine stage operating in a 
section, 4:29922 
STEAM TURBINES/POWER GENERATION 
On the role of external combustion engines for on-site power 
generation, 4:30413 (CONF-790107-4) 
STEAM TURBINES/ROTORS 
Heat resistant steels in steam turbine, 4:29931 
STEAM TURBINES/SHAFTS 
Shaft seal for a steam turbine (Patent), 4:31080 
STEAM TURBINES/TESTING 
Thermodynamic acceptance tests on industrial steam turbines, 
4:29917 
STEAM TURBINES/THERMODYNAMICS 
User's instructions for ORCENT II: a digital computer program 
for the analysis of steam turbine cycles supplied by light-water- 
cooled reactors, 4:30008 (ORNL/TM-6525) 
STEAM TURBINES/VALVES 
Combined stop and intermediate valve for steam turbines (Patent), 
933 


Stability of position of steam turbine control valves, 4:29927 
STEEL-ASTM-A302/FRACTURE PROPERTIES 
Development of a statistical lower bound fracture toughness 
curve, 4:30827 
STEEL-ASTM-A508/CRACKS 
Formation of microcracks during stress-relief annealing of a 
weldment in pressure vessel steel of type A508 C1 2, 4:30797 
STEEL-ASTM-AS508/FRACTURE PROPERTIES 
Development of a statistical lower bound fracture toughness 
curve, 4:30827 
Fracture mechanical significance of cracks formed during stress- 
relief annealing of a submerged arc welding in pressure vessel 
steel of Type A508 class 2, 4:30139 
STEEL-ASTM-A508/WELDED JOINTS 
Formation of microcracks during stress-relief annealing of a 
weldment in pressure vessel steel of type A508 C1 2, 4:30797 
STEEL-ASTM-A516/CRACKS 
Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments (Neutrons), 4:30829 
STEEL-ASTM-A516/PHYSICAL RADIATION EFFECTS 
Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments (Neutrons), 4:30829 
STEEL-ASTM-A533/CRACKS 
Estimation of the defect detection probability for ultrasonic tests 
on thick sections steel weldments. Technical report, 4:30816 
(EPRI-NP-991) 
Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments (Neutrons), 4:30829 
STEEL-ASTM-A533/PHYSICAL RADIATION EFFECTS 
Electron microscopy investigations of a pressure vessel steel after 
neutron irradiation, 4:30879 
Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments (Neutrons), 4:30829 
STEEL-ASTM-A533/WELDED JOINTS 
Estimation of the defect detection probability for ultrasonic tests 
on thick sections steel weldments. Technical report, 4:30816 
(EPRI-NP-991) 
STEEL-ASTM-A533-B/EMBRITTLEMENT 
Residual stress relief and local embrittlement in a a533b reactor 
pressure vessel weldment, 4:30138 
STEEL-ASTM-A533-B/FRACTURE PROPERTIES 
Development of a statistical lower bound fracture toughness 
curve, 4:30827 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 
STEEL-ASTM-A533 
Heat resistant steels in steam turbine, 4:29931 
Ultra-high-power arc furnace installations, 4:30675 
STEELS/ACTIVATION ANALYSIS 
Analysis of impurities in steel by activation with a **Cf source, 
4:30959 (CONF-760436-P2) 
STEELS/CHEMICAL COMPOSITION 
Alloy design for several critical components in fossil fuel energy 
conversion systems (52 references), 4:28785 (CONF-781018-) 





STEELS/CLADDING 


STEELS/CLADDING 
Development of techniques for cladding and welding low-alloy 
and Cr-Mo steels, 4:30786 (CONF-781018-) 
STEELS/CORROSION 
Limiting concentrations of sulfuric anhydride and oxygen, 4:30866 
Materials screening tests for the krypton-85 storage development 
program, 4:29402 (TREE-1291) 
STEELS/CRACKS 
Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
STEELS/FRACTURE PROPERTIES 
Alloy design for several critical components in fossil fuel energy 
conversion systems (52 references), 4:28785 (CONF-781018-) 
Development of a statistical lower bound fracture toughness 
curve, 4:30827 
Evaluation of the fracture toughness of candidate steels for 
pressure vessels for coal conversion systems, 4:28710 (CONF- 
781018-) 
Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
Fracture toughness of AISI M2 and AISI M7 high-speed steels, 
4:30832 


Nuclear pressure vessel steel data base, 4:30133 (EPRI-NP-933) 
Wear resistant alloys for coal handling equipment, 4:28955 
(CONF-781018-) 
STEELS/HARDNESS 
Alloy design for several critical components in fossil fuel energy 
conversion systems (52 references), 4:28785 (CONF-781018-) 
Wear resistant alloys for coal handling equipment, 4:28955 
(CONF-781018-) 
STEELS/HEAT TREATMENTS 
Alloy design for several critical components in fossil fuel energy 
conversion systems (52 references), 4:28785 (CONF-781018-) 
STEELS/LATTICE PARAMETERS 
Hydrogen trapping mechanisms by permeation techniques, 
4:30805 
STEELS/MACHINING 
Burrs produced by turning, 4:30785 (BDX-613-1748(Rev.)) 
STEELS/MECHANICAL PROPERTIES 
Alloy evaluation for fossil fuel process plants (liquefaction). 
Quarterly report, 1 October 1978-31 December 1978 (A387- 
74A-Gr.22-C1.2), 4:28799 (IS-4619) 
Fatigue strength and fracture toughness of steel for low 
temperature use in LPG carrier, 4:29270 
STEELS/MODIFICATIONS 
Low alloy steels for thick wall pressure vessels, 4:28709 (CONF- 
781018-) 
STEELS/STRESS CORROSION 
Corrosion testing type HP 9-4-20-steel, 4:30858 (Y-2168) 
STEELS/TENSILE PROPERTIES 
Evaluation of the fracture toughness of candidate steels for 
pressure vessels for coal conversion systems, 4:28710 (CONF- 
781018-) 
Photoelastic studies of crack propagation and arrest in polymers 
and 4340 steel, 4:30818 (NUREG/CR-0542) 
STEELS/TRAPPING 
es trapping mechanisms by permeation techniques, 


STEROIDS/LABELLING 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
STIRLING ENGINES/EVALUATION 
On the role of external combustion engines for on-site power 
generation, 4:30413 (CONF-790107-4) 
STIRLING ENGINES/POWER GENERATION 
On the role of external combustion engines for on-site power 
generation, 4:30413 (CONF-790107-4) 
STOMACH/DOSE COMMITMENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
STOMACH/DOSE EQUIVALENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORM DOORS/SMALL BUSINESSES 
Starting your own energy business, 4:29586 
STORM WINDOWS/SMALL BUSINESSES 
Starting your own energy business, 4:29586 
STOVES/EXHAUST SYSTEMS 
Exhaust hood energy saving device (Patent), 4:30641 
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STRAND BREAKS/RADIOINDUCTION 
Action spectra for the ultraviolet and visible light inactivation of 
phage T7: effect of host-cell reactivation, 4:31476 
STRANGENESS-EXCHANGE REACTIONS/REVIEWS 
Strangeness-exchange and strange nuclei, 4:31750 (BNL-25059) 
STRATIFIED CHARGE ENGINES/FUEL INJECTION 
SYSTEMS 
Pulse-actuated fuel-injection spark plug (PAtent), 4:30739 
STRATIFIED CHARGE ENGINES/IGNITION SYSTEMS 
Pulse-actuated fuel-injection spark plug (PAtent), 4:30739 
STRATIFIED CHARGE ENGINES/TECHNOLOGY 
ASSESSMENT 
Engines and energy: future trends, 4:30524 
STRATIGRAPHY/DATA PROCESSING 
Data bank system for seam model, surface working model and 
surface working state, 4:28915 
STRAW/DELIGNIFICATION 
Effect of nitrogen oxide pretreatments on enzymatic hydrolysis of 
cellulose, 4:29623 (LBL-7879) 
STRAW/ENZYMATIC HYDROLYSIS 
Effect of nitrogen oxide pretreatments on enzymatic hydrolysis of 
cellulose, 4:29623 (LBL-7879) 
STRENGTH (FRACTURE) 
See FRACTURE PROPERTIES 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRONG INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/STATISTICAL MODELS 
Statistical approach to analytic extrapolations in strong 
interactions, 4:31704 
STRONTIUM 89/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
STRONTIUM 90/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
STRONTIUM 90/LEACHING 
Long-term leach rates of glasses containing actual waste, 4:29447 
(DP-MS-78-82) 
STRONTIUM 90/RADIOCHEMICAL ANALYSIS 
New method for determination of strontium-90 in urine, 4:30967 
(RFP-Trans-271) 
STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 
STRONTIUM 91/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
STRONTIUM ISOTOPES/ISOTOPE RATIO 
Strontium isotope ratios as geochemical tracers, 4:29864 (LA- 
7470-C) 
STRONTIUM OXIDES/CRYSTAL STRUCTURE 
Profile analysis of x-ray powder diffractometer data: structural 
refinement of Lao 75Sro 2sCrOs, 4:30892 
STRONTIUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Profile analysis of x-ray powder diffractometer data: structural 
refinement of Lao z5Sro 2sCrOs, 4:30892 
STRUCTURAL MODELS/PERFORMANCE TESTING 
Energy investigation of a pumping station unit with a diagonal 
discharge duct and a spiral chamber, 4:30276 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL/ACTIVATION ANALYSIS 
Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 
SUBSTRATES/NONDESTRUCTIVE TESTING 
Characterization of ceramic substrates. Final report (Hybrid 
microelectronic circuits), 4:31220 (BDX-613-2057(Rev.)) 
SUCROSE 
See SACCHAROSE 
SUGAR BEETS/REFINING 
Non-electric utilization of geothermal energy in the San Luis 
Valley, Colorado. Final report, 4:29845 (IDO-1626-3) 
SUGAR CANE/CULTIVATION TECHNIQUES 
Processing of total, close-spaced cane, 4:29621 (CONF-7706172-1) 
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SUGAR CANE/HEAT RECOVERY 
Session V: biomass (Brief survey of means for improving 
efficiencies of processes involved in raw cane sugar 
manufacturing for conservation of energy), 4:29620 (CONF- 
7705119-) 
SUGAR CANE/PROCESSING 
Processing of total, close-spaced cane, 4:29621 (CONF-7706172-1) 
Session V: biomass (Brief survey of means for improving 
efficiencies of processes involved in raw cane sugar 
manufacturing for conservation of energy), 4:29620 (CONF- 
7705119-) 
SUGARS 
See SACCHARIDES 
SULFATES/CHEMICAL REACTION YIELD 
Diagnostic features of transition-metal-SO2 coordination 
geometries, 4:30992 
SULFATES/CORROSIVE EFFECTS 
RP-644 design of improved materials systems for coal-fired boiler 
superheater and reheater tubes, 4:29898 (CONF-781018-) 
SULFIDES/CORROSIVE EFFECTS 
Results of sulfide stress cracking tests in different laboratories on 
SAE 4135 steel modified with 0.75% Mo and 0.035% Cb, 
4:30868 
SULFIDES/SOLUBILITY 
Basic energy science, 4:30983 (ANL-78-70) 
SULFITES/WASTE PRODUCT UTILIZATION 
Utilization of products from desulphurization of flue gases, 
4:28863 
SULFOCYANIDES 
See THIOCYANATES 
SULFONATES/CRYSTAL STRUCTURE 
Structure of hycanthone methanesulfonate, [C2oH2sN2O2 
S][(CHsSO3H]:an antischistosomal agent, 4:31021 
SULFONES/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
SULFONIC ACID ESTERS 
See also EMS 
SULFONIC ACID ESTERS/BIOLOGICAL EFFECTS 
Effects of phenol on ATPase activities in crude gill homogenates 
of rainbow trout (Salmo gairdneri Richardson), 4:31513 (PNL- 
2697 
SULFONIC ACIDS/DESULFURIZATION 
Conversion of sulfonic acids into a hydrocarbon oil of superior 
oxidation stability (Patent), 4:29139 
SULFONIC ACIDS/FLUORESCENCE SPECTROSCOPY 
Quantitative investigation of the fluorescence transition in 
naphthols, 4:30975 (LA-tr-78-63) 
SULFUR/ACTIVATION ANALYSIS 
Nuclear assay of coal. Volume 1. Coal composition by prompt 
neutron activation analysis: basic experiments. Final report, 
4:28830 (EPRI-FP-989(Vol.1)) 
SULFUR/MATERIALS RECOVERY 
System for handling high sulfur materials aie 4:31280 
SULFUR/NUCLEAR REACTION ANALYSIS 
Neutron capture gamma ray spectrometry for analysis of sulfur, 
4:30954 (CONF-760436-P2) 
SULFUR/PRODUCTION 
Conceptual design of Power-Oil-Gas-Other Products (POGO) 
processing plant capital cost validation, 4:28731 (FE-1759-7) 
SULFUR/REDOX REACTIONS 
Spectroelectrochemistry in melts: applications to molten 
chloroaluminates, 4:30968 (CONF-78 1063-5) 
SULFUR/REMOVAL 
Energy-saving system for coke oven gas desulfurization, 4:28672 
Hydrodesulfurization of coal and the like (Patent), 4:28671 
Microstructure of coal. Quarterly technical progress report, 
October 1, 1978-December 31, 1978, 4:28670 (IS-4634) 
Process for desulfurization using particulate zinc oxide shapes of 
high surface area and improved strength (Patent), 4:29132 
SULFUR COMPOUNDS/MONITORING 
Determination of smallest quantities of air pollution, especially of 
fluorine and sulfur compounds, 4:31399 
SULFUR COMPOUNDS/RADIOPHARMACEUTICALS 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
SULFUR DIOXIDE/ADSORPTION 
Absorption of sulfur dioxide into limestone slurry in a stirred tank 
reactor, 4:29168 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Costs of environmental protection when generating energy, 
4:29953 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Evolution of sulfur dioxide tolerance in perennial ryegrass, 
4:31406 
Some preliminary notes concerning the impact of fossil fuel 
combustion on crop plants, 4:31508 (ANL-ERC-79-04) 


SUPERCONDUCTING CABLES/TESTING 


SULFUR DIOXIDE/CHEMICAL REACTIONS 

Removal of sulfur dioxide in reaction of copper oxide in fluidized 

bed, 4:31393 
SULFUR DIOXIDE/COORDINATION VALENCES 

Diagnostic features of transition-metal-SO2 coordination 

geometries, 4:30992 
SULFUR DIOXIDE/CORROSIVE EFFECTS 

Corrosion of nickel in atmospheres containing carbon, sulfur, and 
oxygen, 4:30856 (UCRL-81029) 

SULFUR DIOXIDE/ENVIRONMENTAL EFFECTS 

Investigation of the contributions of a point source to the 
acidification and to the content of sulfur dioxide in the 
surroundings (Glass industry), 4:31386 (IVL-B-447) 

SULFUR DIOXIDE/HEALTH HAZARDS 

Investigation of the contributions of a point source to the 
acidification and to the content of sulfur dioxide in the 
surroundings (Glass industry), 4:31386 (IVL-B-447) 

SULFUR DIOXIDE/MONITORING 

Air quality and point source emissions data for the southern 
United States, 4:31390 (ORNL/TM-6742) 

Investigation of the contributions of a point source to the 
acidification and to the content of sulfur dioxide in the 
surroundings (Glass industry), 4:31386 (IVL-B-447) 

SULFUR DIOXIDE/PHOTOLYSIS 

Aerosol formation on the flash photolysis of SO2/gas mixtures, 

4:30989 
SULFUR DIOXIDE/REMOVAL 

Cocurrent scrubber evaluation TVA’s Colbert Lime-Limestone 
Wet-Scrubbing Pilot Plant. Final report, 4:28861 (EPRI-FP- 
941) 

Kinetic study of a low temperature flue gas desulfurization process 
using moist limestone, 4:28862 (METC/RI-78/10) 

Utilization of products from desulphurization of flue gases, 
4:28863 

SULFUR FLUORIDES/DISSOCIATION 

Nonequilibrium photochemical reactions induced by lasers. 

Technical progress report, 4:31029 (MIT-2793-14) 
SULFUR FLUORIDES/INFRARED SPECTRA 
Nonequilibrium photochemical reactions induced by lasers. 
Technical progress report, 4:31029 (MIT-2793-14) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES/AIR POLLUTION CONTROL 
Method of neutralizing industrial waste gases (Patent), 4:31284 
SULFUR OXIDES/COMBUSTION CONTROL 
Heat transfer in furnaces: comparisons between a yellow flame 
and a blue one (In Swedish), 4:31239 (STU-75-3256) 
SULFURIC ACID/CORROSIVE EFFECTS 
Limiting concentrations of sulfuric anhydride and oxygen, 4:30866 
SUPERCHARGERS/DESIGN 
Device for high-charging reciprocating engines (Patent), 4:30730 
Turbine, especially for a turbosupercharger (Patent), 4:30732 
SUPERCONDUCTING CABLES/AC LOSSES 

Development of NbsGe for power transmission applications. Final 
report, 4:29986 (EPRI-EL-965) 

SUPERCONDUCTING CABLES/CURRENT DENSITY 

Development of NbsGe for power transmission applications. Final 
report, 4:29986 (EPRI-EL-965) 

SUPERCONDUCTING CABLES/DIELECTRIC MATERIALS 
dc breakdown strength of dielectric materials at cryogenic 
temperatures, 4:29987 (LA-UR-78-2403) 
SUPERCONDUCTING CABLES/ELECTRICAL INSULATION 

Semiannual report for the period April 1 to September 30, 1978 of 
work on: (1) superconducting power transmission system 
development; (2) cable insulation development. Power 
Transmission Project technical note No. 83, 4:29985 (BNL- 


50930) 
SUPERCONDUCTING CABLES/FABRICATION 

Development of NbsGe for power transmission applications. Final 
report, 4:29986 (EPRI-EL-965) 

Semiannual report for the period April 1 to September 30, 1978 of 
work on: (1) superconducting power transmission system 
development; (2) cable insulation development. Power 
Transmission Project technical note No. 83, 4:29985 (BNL- 
50930) 

SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 

Semiannual report for the period April 1 to September 30, 1978 of 
work on: (1) superconducting power transmission system 
development; (2) cable insulation development. Power 
Transmission Project technical note No. 83, 4:29985 (BNL- 
50930) 

SUPERCONDUCTING CABLES/TESTING 

Semiannual report for the period April 1 to September 30, 1978 of 
work on: (1) superconducting power transmission system 
development; (2) cable insulation development. Power 
Transmission Project technical note No. 83, 4:29985 (BNL- 
50930) 
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SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING FILMS 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING DEVICES/COOLING 
Magnetic refrigerator development. Progress report, June 1- 
August 31, 1978, 4:31097 (LA-7605-PR) 
SUPERCONDUCTING DEVICES/CRITICAL CURRENT 
Influence of a microwave field on the critical current of 
superconducting contacts, 4:31101 
SUPERCONDUCTING FILMS/MAGNETIC FLUX 
Formation of quantized vortices in narrow superconducting film 
bridges, 4:30849 
SUPERCONDUCTING JUNCTIONS/LASER-RADIATION 
HEATING 
Optically induced nonequilibrium and heating effects in 
superconductors, 4:31100 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/DESIGN 
GA TNS Project. Volume VI. Magnetics. Status report for FY- 
78, October 1, 1977-September 30, 1978, 4:31924 (GA-A- 
15100(Vol.6)) 
Magnet system for the time projection chamber at PEP, 4:31314 
(LBL-7577) 
SUPERCONDUCTING MAGNETS/FABRICATION 
Superconducting magnet (Patent), 4:31103 
SUPERCONDUCTING MAGNETS/PHYSICAL RADIATION 
EFFECTS 
Effects of irradiation on the normal metal of a composite 
superconductor: a comparison of copper and aluminum, 4:31923 
(CONF-790125-25) 
SUPERCONDUCTING MAGNETS/QUENCHING 
Quench protection for a 2-MJ magnet, 4:31313 (LBL-7576) 
Quench thresholds in operational superconducting magnets, 
4:31309 (BNL-25121) 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Superconducting devices at Brookhaven National Laboratory, 
4:31310 (BNL-50498R) 
SUPERCONDUCTING MAGNETS/SUPPORTS 
Cryogenic structural support (Patent), 4:31102 
SUPERCONDUCTIVITY/ELECTROMAGNETIC RADIATION 
Stimulation and enhancement of superconductivity by external 
electromagnetic radiation (review), 4:30846 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFLUIDITY/SECOND SOUND 
Acoustic turbulence in a superfluid liquid, 4:31649 
SUPERFLUIDITY/SOUND WAVES 
Acoustic turbulence in a superfluid liquid, 4:31649 
SUPERGRANULATION 
See SOLAR GRANULATION 
SUPERGRAVITY 
Spin, supersymmetry, and square roots of constraints, 4:31823 
SUPERGRAVITY/GAUGE INVARIANCE 
Noninternal gauge theories (Group manifolds), 4:31822 
SUPERGRAVITY/MATHEMATICAL SPACE 
Elimination of redundancy in superspace equations of supergravity 
(Field equation minimal list), 4:31825 
SUPERHEATERS/MATERIALS TESTING 
RP-644 design of improved materials systems for coal-fired boiler 
superheater and reheater tubes, 4:29898 (CONF-781018-) 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERSONIC TRANSPORT/ENVIRONMENTAL IMPACTS 
Federal environmental litigation in 1976: the Concorde decision, 
4:31518 
SUPERSONIC TRANSPORT/HEALTH HAZARDS 
Federal environmental litigation in 1976: the Concorde decision, 
4:31518 
SUPERSYMMETRY 
Spin, supersymmetry, and square roots of constraints, 4:31823 
SUPERSYMMETRY/SYMMETRY BREAKING 
Supersymmetric gauge theories and their possible applications to 
the weak and electromagnetic interactions, 4:31735 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also CATALYST SUPPORTS 
FOUNDATIONS 
POWERED SUPPORTS 
SUPPORTS/DEFORMATION 
Split-platen technique for determining load-deformation behavior 
of model coal mine pillars, 4:28931 
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SUPPORTS/DESIGN 

Introduction of concrete sausage packs at rustenburg platinum 

mines limited, 4:31262 
SUPPORTS/MECHANICAL PROPERTIES 

Split-platen technique for determining load-deformation behavior 

of model coal mine pillars, 4:28931 
SURFACE AIR 

See also EARTH ATMOSPHERE 
SURFACE AIR/CONTAMINATION 

Dose-rate conversion factors for external exposure to photon and 
electron radiation from radionuclides occurring in routine 
releases from nuclear fuel cycle facilities (Conversion factors 
are given for dose rates to 21 organs from 240 different 
radionuclides for 3 different modes of exposure), 4:31498 
(NUREG/CR-0494) 

SURFACE AIR/RADIOACTIVITY 

Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 

lant), 4:31500 (ORP/EERF-78-1) 
Ss ACE BARRIER DETECTORS/EFFICIENCY 

Silicon surface barrier detector application to pulsed neutron 
measurements, 4:31325 (SAND-79-8206) 

SURFACE CLEANING 

Cleaning of small components of complex geometry by means of 
the soium-alcohol reaction (LMFBR), 4:30069 (IWGFR-23) 

Corrosion and cleaning aspects of sodium side crevices in 
components of LMFBR’s, 4:30060 (IWGFR-23) 

Experience with cleaning of sodium-wetted components and 
decontamination at Nuclear Research Centre Karlsruhe, 4:30061 
(IWGFR-23) 

INTERATOM experience of cleaning sodium-wetted 
components, 4:30063 (IWGFR-23) 

ea removal of sodium from reactor components 
(LMFBR), 4:30074 (IWGFR-23) 

Parameter survey on the saturation boiling proceess for crevice 
sodium removal (LMFBR), 4:30066 (IWGFR-23) 

Progress in development and application of methods of washing 
and decontamination of objects in contact with sodium (France; 
LMFBR), 4:30068 (IWGFR-23) 

Short review of sodium removal experience in PNC, 4:30065 
(IWGFR-23) 

Sodium components cleaning status in the Italian fast reactor 
program, 4:30070 (IWG 

Sodium removal of fuel elements by vacuum distillation, 4:30062 
(IWGFR-23) 

TNO experience on sodium cleaning of large plant components by 
vacuum distillation, 4:30059 (IWGFR-23) 

UK fast reactor components: sodium removal decontamination 
and requalification (LMFBR), 4:30067 (IWGFR-23) 

SURFACE CLEANING/MEETINGS 
Sodium removal and decontamination (LMFBR), 4:30057 
(IWGFR-23) 
SURFACE MINING 
See also COAL MINING 
OIL SHALE MINING 
SURFACE MINING/AIR POLLUTION ABATEMENT 

Possibilities in the limitation of dust precipitation in the area of 

brown coal opencast mines, 4:31388 
SURFACE MINING/AUTOMATION 

Automation of technological processes in open pit mines (Book in 

Russian), 4:28951 
SURFACE MINING/CONVEYORS 

Overburden conveyor system at the Yallourn open-cast mine of 
po Electricity Commission of Victoria (SECV), Australia, 
4:28905 

SURFACE MINING/COST BENEFIT ANALYSIS 

Optimum mine pit slope design, 4:28929 

SURFACE MINING/DATA PROCESSING 

Data bank system for seam model, surface working model and 
surface working state, 4:28915 

Implementation of automatic data processing systems in technical 
planning and surveying mensuration of earthworks, 4:28914 

SURFACE MINING/ECONOMICS 
Optimum mine pit slope design, 4:28929 
SURFACE MINING/ENVIRONMENTAL EFFECTS 

Recultivation at the Altenburg Mine of the Preussische 

Elektrizitaets-AG., Borken, 4:31407 
SURFACE MINING/FEASIBILITY STUDIES 

Aspects of the development and use of a minicomputer-based coal 

mine planning system, 4:28947 
SURFACE MINING/LAND RECLAMATION 

Coal. Part I. Social, economic, and environmental aspects, 4:28873 

Develop a draft power sensor for et dozer performance. 
Final report, 4:28885 (FE-9102(Vol.1)) 

Effects of the surface mining control and reclamation act of 1977 
on western surface coal mining, 4:29016 
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Land reclamation program. Revegetation research group progress 
report, 4:28868 (ANL/LRP-TM-6) 
Landscape reclamation as a result of mining, 4:28872 
Reclamation at Anaconda’s Jackpile uranium mine, 4:29363 
SURFACE MINING/MINING EQUIPMENT 


Development of operational aids for improved dragline utilization. 


Final report (Draglines), 4:28888 (MDC-M-0024(Vol.1)) 


Development of operational aids for improved dragline utilization. 


Volume 3. System manual for the dragline simulation model. 
Final report, 4:28890 (MDC-M-0024(Vol.3)) 


Development of operational aids for improved dragline utilization. 


Volume 2. System manual for the Dragline Display and 
Information Gathering System. Final report (Draglines), 
4:28889 (MDC-M-0024(Vol.2)) 

Full production approaching at Roessing Uranium, 4:29360 

SURFACE MINING/MINING LAWS 

Effects of the surface mining control and reclamation act of 1977 
on western surface coal mining, 4:29016 

New federal surface mining regulations, 4:29015 

New surface mining regulations, 4:29014 

Rocky Mountain Coal Mining Institute 74th regular meeting, 


4:28932 
SURFACE MINING/PLANNING 
Hard coal opencast mining in the USA, 4:28903 
SURFACE MINING/SLOPE STABILITY 
Determining seismic risk for economic optimum slope design, 
4:31263 
Optimuin mine pit slope design, 4:28929 
Slope failure kinematics (Analysis of 13 pit slides), 4:28928 
SURFACE MINING/STRATIGRAPHY 
Data bank system for seam model, surface working model and 
surface working state, 4:28915 
Implementation of automatic data processing systems in technical 
planning and surveying mensuration of earthworks, 4:28914 
SURFACE MINING ACTS 
Rocky Mountain Coal Mining Institute /4th regular meeting, 
4:28932 
Summary of the Surface Mining Control and Reclamation Act of 
1977 (PL 95-87), 4:29019 
SURFACE TENSION/TEMPERATURE DEPENDENCE 
Surface tension of transformer oils and individual groups of 
hydrocarbons separated from them, 4:29191 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 
RIVERS 


SEAS 
SURFACE WATERS/HYDROLOGY 
Hydrologic engineering considerations for Ranney Collector Well 
Intake Systems (Effects of hydrologic parameters on intake 
systems design, placement, and operation), 4:29886 (NUREG/ 
CP-002) 
SURFACE WATERS/RADIOACTIVITY 
Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 
SURFACE WATERS/THERMAL POLLUTION 
Effects of human influence on thermal conditions in surface 
waters, 4:31419 
SURFACE WATERS/WATER POLLUTION 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/SHIELDING 
Shielding time of a surface irradiated by a CO: laser, 4:30905 
SURFACTANTS/EVALUATION 
Evaluation of the foam-forming properties of surfactants (For 
removing fluid from boreholes), 4:29235 
SURVIVAL CURVES/DOSE-RESPONSE RELATIONSHIPS 
Testing of dose-rate models with Chlamydomonas reinhardi 
(Electrons), 4:31475 
SURVIVAL TIME/DOSE-RESPONSE RELATIONSHIPS 
Environmental physiology (Gamma radiation, rodents), 4:31486 
(ANL-78-90) 
SUSCEPTIBILITY (MAGNETIC) 
See MAGNETIC SUSCEPTIBILITY 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/ENERGY CONSERVATION 
Proceedings of the workshop on community energy conservation: 
United States and Sweden, 4:30702 (CONF-780466-) 
SWEDEN/ENERGY POLICY 
Solar Sweden: an outline to a renewable energy system, 4:30353 
(NP-23513) 


SYNTHETIC FUELS 


SWEDEN/HOSPITALS 
Physical factors: hospital codes in Sweden, 4:30635 (LBL-8257) 
SWEDEN/HYDROELECTRIC POWER PLANTS 
320 MVA generator for Ritsem, 4:29565 
SWEDEN/NATURAL GAS INDUSTRY 
Introduction of natural gas in Sweden, 4:29207 (SIND-PM-1978-4) 
SWEDEN/REACTOR LICENSING 
Duties and responsibilities of the Nuclear Power Inspectorate and 
the National Radiation Protection Institute in connection with 
nuclear power plants, 4:30105 (INIS-mf-4064) 
SWEDEN/RENEWABLE ENERGY SOURCES 
Solar Sweden: an outline to a renewable energy system, 4:30353 
(NP-23513) 
SWEDEN/SOLAR ENERGY 
Solar Sweden: an outline to a renewable energy system, 4:30353 
(NP-23513) 
SWIMMING POOL REACTORS 
See POOL TYPE REACTORS 
SWIMMING POOLS/SOLAR COLLECTORS 
Plastic solar collectors for the heating of swimming pools, 4:29705 
(SIB-R-48-1978) 
SWIMMING POOLS/SOLAR SPACE HEATING 
Solar plant for the house and swimming-pool, 4:29672 
SWIMMING POOLS/SOLAR WATER HEATING 
Plastic solar collectors for the heating of swimming pools, 4:29705 
(SIB-R-48-1978) 
System to heat liquids contained in pools, in particular water in 
swimming pools (patent), 4:29687 
SWIRL FLOW/STABILITY 
Sufficient conditions for stability of rotating flows (Perfect 
conducting fluid with circular magnetic fields), 4:31202 
SWITCHES/DESIGN 
Manually operated coded switch (PAtent), 4:31227 
Rotation sensor switch (PAtent), 4:31072 
SWITCHES/INSTALLATION 
Metal-clad SF¢-insulated 300-kV switchgear for South Africa, 
4:29975 
SWITCHES/REMOTE CONTROL 
Indactic masa for remote control of switchgear in medium-voltage 
systems, 4:29963 
SWITZERLAND/GEOPHYSICAL SURVEYS 
Siting criteria for heat extraction from hot dry rock; application to 
Switzerland, 4:29778 
SWITZERLAND/HOT-DRY-ROCK SYSTEMS 
Siting criteria for heat extraction from hot dry rock; application to 
Switzerland, 4:29778 
SYNCHROTRON RADIATION/ANGULAR DISTRIBUTION 
Synchrotron radiation from a charge in a circular orbit in a 
magnetized plasma, 4:31894 
SYNCHROTRON RADIATION/POWER 
Synchrotron radiation from a charge in a circular orbit in a 
magnetized plasma, 4:31894 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
SATURNE 
SYNCHROTRONS/MAGNET COILS 
Ring magnet power supply for a 500 MeV synchrotron, 4:31303 
(CONF-781047-1) 
SYNTHANE PROCESS/ENVIRONMENTAL IMPACTS 
ERDA’s Environmental Assessment Program: a status report. 
Fifth quarterly report, 4:28741 (FE-2496-20) 
SYNTHESIS GAS/CHEMICAL REACTIONS 
Development studies on selected conversion of synthesis gas from 
coal to high octane gasoline. Quarterly report, July-September 
1977, 4:28734 (FE-2276-15) 
SYNTHESIS GAS/COST 
Economics of the Koppers K-T gasification process for synthetic 
gas and chemical manufacture, 4:28757 
SYNTHESIS GAS/METHANATION 
Methanation process start-up (Patent), 4:28754 
SYNTHESIS GAS/PRODUCTION 
Economics of the Koppers K-T gasification process for synthetic 
gas and chemical manufacture, 4:28757 
Removal of odorants yielded in the production of synthesis gas, 
4:29540 
SYNTHESIS GAS/PURIFICATION 
Removal of odorants yielded in the production of synthesis gas, 
4:29540 
SYNTHESIS GAS/RECYCLING 
Kinetics of potassium catalyzed gasification, 4:28761 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
MOBIL M-GASOLINE PROCESS 
REFUSE DERIVED FUELS 





SYNTHETIC FUELS/BIBLIOGRAPHIES 


SYNTHETIC FUELS/BIBLIOGRAPHIES 
IEA Biomass Information Service. Current awareness bulletin, 
May-June 1978, 4:29624 (NP-23641) 
SYNTHETIC FUELS/PRODUCTION 
Fusion energy for alternative applications: the generation of 
synthetic gaseous fuels, 4:31905 (ANL/FPP/TM-117) 
IEA Biomass Information Service. Current awareness bulletin, 
May-June 1978, 4:29624 (NP-23641) 
Liquid fuels from renewable resources: feasibility study. Volume 
B. Conversion studies, 4:30545 (NP-23604(Vol.B)) 
SYNTHETIC PETROLEUM/PLANNING 
United States Energy Program: opportunities and constraints, 


4:3048 
SYSTEMS ANALYSIS/RESEARCH PROGRAMS 
System analysis for materials optimization. Progress report, 1 
October 1977-31 October 1978 (Description of funding and 
personnel difficulties in pursuing this project), 4:30646 (COO- 
4237-2) 
SZILARD-CHALMERS REACTION 
Some uses of californium-252 in teaching radiochemistry, 4:30948 
(CONF-760436-P2) 


T 


T INVARIANCE/POLARIZATION 
Polarization experiments: a theoretical review, 4:31707 
TADPOLES 
See AMPHIBIANS 
LARVAE 
TAIWAN/ECONOMIC DEVELOPMENT 
Taiwan energy plans emphasize electricity, 4:30501 
TAIWAN/POWER GENERATION 
Taiwan energy plans emphasize electricity, 4:30501 
TAKINOUE GEOTHERMAL FIELD/GEOCHEMICAL 
SURVEYS 
Geochemical survey in Takinoue geothermal field, Iwate Pref., 
Japan, using the ratios of methane to hydrogen in gases issued 
fumaroles and hotsprings, 4:29786 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/MOORINGS 
Two mooring dolphin concept for exposed tanker terminals, 
4:31271 
TANKS/SOLAR WATER HEATING 
Solar-heated stock tank (Patent), 4:29683 
TANTALUM/ELECTRICAL PROPERTIES 
Electromigration of hydrogen and deuterium in vanadium, 
niobium and tantalum, 4:30851 
TANTALUM ALLOYS 
See also TANTALUM BASE ALLOYS 
TANTALUM ALLOYS/ELECTRICAL PROPERTIES 
Electromigration of hydrogen and deuterium in vanadium, 
niobium and tantalum, 4:30851 
TANTALUM BASE ALLOYS/FABRICATION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
TANTALUM BASE ALLOYS/PERFORMANCE TESTING 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
TANTALUM HYDRIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Applications of some microscopic, diffraction and absorption 
techniques to the study of metal-hydrogen systems, 4:30889 
(BNL-25689) 
TANTALUM OXIDES/PHYSICAL RADIATION EFFECTS 
Displacement functions for diatomic materials, 4:31957 (LA-UR- 
79-103) 
TANTALUM OXIDES/REDUCTION 
Kinetics of the initial stages of the reduction of Nb2O; and TazOs 
by atomic hydrogen, 4:30906 
TAR SAND TAILINGS 
See OIL SAND TAILINGS 
TAR SANDS 
See OIL SANDS 
TARTRATES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
TATB 
(1,3,5-Triamino-2,4,6-trinitrobenzene.) 
TATB/PELLETIZING 
TATB booster charge, 4:31367 (MHSMP-79-6) 
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TAU PARTICLES/LEPTONIC DECAY 

Weak decays of new particles, 4:31697 (SLAC-PUB-2236) 
TAU PARTICLES/PARTICLE PRODUCTION 

New particle in e* e~ annihilation: the heavy lepton tau*~, 4:31656 
TAU PARTICLES/PARTICLE PROPERTIES 

e* e~ annihilation (Review), 4:31653 (SLAC-PUB-2224) 

New particle in e* e~ annihilation: the heavy lepton tau*~, 4:31656 
TAU PARTICLES/SEMILEPTONIC DECAY 

Weak decays of new particles, 4:31697 (SLAC-PUB-2236) 
TAXES/COMPARATIVE EVALUATIONS 

Ad hoc emission charge task force report, 4:29952 


P 
(Tributyl phosphate.) 
TBP/SOLVENT PROPERTIES 
Interactions in the tri-n-butyl phosphate-water-diluent system, 


4:30980 
TECHNETIUM/RECOVERY 
Method for recovering palladium and technetium values from 
nuclear fuel reprocessing waste solutions (Patent), 4:29443 
TECHNETIUM COMPOUNDS/DISSOCIATION ENERGY 
Determination of bond energies by mass spectrometry. Some 
transition metal carbonyls, 4:30986 (IS-T-837) 
TECHNOLOGY TRANSFER/INTERNATIONAL CONTROL 
Curbing international transfers of arms and military technology, 
4:30394 
TECHNOLOGY UTILIZATION/REVIEWS 
Has the wind turned against us, 4:30395 
TELEMETRY/EQUIPMENT 
Interrogation, and detection systern (Patent), 4:31353 
TELEMETRY/USES 
Use of telemetry, 4:28891 
TELEVISION/ENERGY EFFICIENCY 
Energy-efficiency program for appliances: television sets, 4:30618 
(TID-28966) 
TELEVISION/RECORDING SYSTEMS 
Video recorder system (Patent), 4:31355 (SAND-78-6022) 
TELLURIUM ALLOYS/CRYSTAL STRUCTURE 
Electronic behavior in alloys: Gold-non-transition-metal 
intermetallics, 4:30841 
TELLURIUM ALLOYS/PHOTOEMISSION 
Electronic behavior in alloys: Gold-non-transition-metal 
intermetallics, 4:30841 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE (BODY) 
See BODY TEMPERATURE 
TEMPERATURE MEASUREMENT 
Magnetic thermometry to below one millikelvin with lanthanum- 
diluted cerium magnesium nitrate, 4:31098 
TENNESSEE/BUILDING CODES 
Tennessee code for energy conservation in new building 
construction, 4:30445 
TENNESSEE/MAGNETIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29356 (GJBX-16(79)(Vol.2)(Winston-Salem)) 
TENNESSEE/RADIOMETRIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29356 (GJBX-16(79)(Vol.2)(Winston-Salem)) 
TENNESSEE/WILD ANIMALS 
Preliminary studies of bobcat activity patterns (In mountainous 
forests of eastern Tennessee), 4:31405 (CONF-781154-2) 
TENNESSEE VALLEY AUTHORITY/ENGINEERING 
Activities affecting quality during engineering, 4:29995 
TENSION (SURFACE) 
See SURFACE TENSION . 
TERATOGENESIS/DOSE-RESPONSE RELATIONSHIPS 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
TERATOGENESIS/TIME DEPENDENCE 
Toxicology and metabolism of nickel compounds. Progress report, 
December 1, 1977-November 30, 1978, 4:31514 (TID-29014) 
TERBIUM 149/ENERGY LEVELS 
Lifetimes of low-lying levels of }*®Tb (101.0- and 207.6-keV 
levels), 4:31765 
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TERBIUM 149/HIGH SPIN STATES 

Influence of deformation upon light-particle emission from high- 

spin states in nuclei, 4:31762 
TERBIUM 149/M1-TRANSITIONS 

Lifetimes of low-lying levels of '*°Tb (101.0- and 207.6-keV 

levels), 4:31765 
TERBIUM 149/NUCLEAR DEFORMATION 
Influence of deformation upon light-particle emission from high- 
spin states in nuclei, 4:31762 
TERBIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Phase transitions in complex magnetic structures, 4:30807 
TERBIUM COMPOUNDS/ENERGY TRANSFER 

Lanthanide ions as sensitive probes in intermolecular energy 
transfer and organic photochemistry. Final report, 4:31030 
(ORO-3797-65) 

TERBIUM SULFIDES/CRYSTAL STRUCTURE 

Neutron scattering observations on the magnetic phases of 

rareearth ternary superconductors, 4:30836 (BNL-25342) 
TERBIUM SULFIDES/SUPERCONDUCTIVITY 

Neutron scattering observations on the magnetic phases of 

rareearth ternary superconductors, 4:30836 (BNL-25342) 
TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE MIGRATION 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

TERRESTRIAL ECOSYSTEMS/RESEARCH PROGRAMS 

Terrestrial ecology, 4:31404 (CEER-5) 

TEST FACILITIES/DATA ACQUISITION SYSTEMS 

Data management system for the Thermal-Hydraulic Out-of- 
Reactor Safety Facility computer-controlled data acquisition 
system configuration for bundle 3C operation (LMFBR), 
4:30226 (ORNL/TM-6745) 

TEST FACILITIES/DATA PROCESSING 

Software development for the Mixing Components Test Facility 

(LMFBR components), 4:30045 (ANL-CT-79-11) 
TEST FACILITIES/DECONTAMINATION 

Experience with cleaning of sodium-wetted components and 
decontamination at Nuclear Research Centre Karlsruhe, 4:30061 
(IWGFR-23) 

TEST FACILITIES/SHIELDING 

Shielding calculations for the Fusion Materials Irradiation Test 

Facility, 4:31953 (HEDL-SA-1568-FP) 
TEST FACILITIES/SURFACE CLEANING 

Experience with cleaning of sodium-wetted components and 
decontamination at Nuclear Research Centre Karlsruhe, 4:30061 
(IWGFR-23) 

TESTES/CUEX 

AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 

TESTES/DOSE COMMITMENTS 

AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

TESTES/DOSE EQUIVALENTS 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

TEXACO GASIFICATION PROCESS/COMPARATIVE 

EVALUATIONS 

Development and research in the field of coal technology, 4:28679 
(AED-CONF-78-153-002) 

TEXAS/AQUIFERS 

Geopressure in the Carrizo-Wilcox aquifer system of Texas, 

4:29761 (CONF-771153-P1) 
TEXAS/ENERGY SOURCE DEVELOPMENT 

Texas energy development fund. Volume I. Perspectives for RD 

and D, 4:30538 
TEXAS/GEOCHEMICAL SURVEYS 

National Uranium Resourve Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Presidio NTMS Quadrangle, Texas, 4:29325 (GJBX- 
12(79)) 

TEXAS/GEOLOGICAL SURVEYS 

Geopressured geothermal Fairway evaluation and test-well site 
location, Frio formation, Texas Gulf Coast, 4:29767 (CONF- 
771153-P1) 


THERMAL ENERGY STORAGE EQUIPMENT/ 


TEXAS/GEOPHYSICAL SURVEYS 


Geopressured geothermal Fairway evaluation and test-well site 
location, Frio formation, Texas Gulf Coast, 4:29767 (CONF- 
771153-P1) 

TEXAS/GEOPRESSURED SYSTEMS 

Geopressure in the Carrizo-Wilcox aquifer system of Texas, 
4:29761 (CONF-771153-P1) 

Use of hydrogeologic mapping techniques in identifying potential 
geopressured-geothermal reservoirs in the lower Rio Grande 
embayment, Texas, 4:29759 (CONF-771153-P1) 

TEXAS/GEOTHERMAL RESOURCES 

Preliminary development scenarios for geopressured-geothermal 
energy resources in Louisiana and Texas, 4:29751 (CONF- 
771153-P2) 

TEXAS/HYDROLOGY 

Geopressure in the Carrizo-Wilcox aquifer system of Texas, 

4:29761 (CONF-771153-P1) 
TEXAS/REGULATIONS 

Pre-existence regulation of an energy resource, 4:29801 (CONF- 

771153-P2) 
TEXAS/URANIUM DEPOSITS 

Geostatistics project of the National Uranium Resource 
Evaluation Program. Progress report, July-September 1978, 
4:29345 (GJBX-34(79)) 

TFTR REACTORS/RADIOACTIVE WASTES 

Waste tritium cleanup for the tokamak fusion test reactor (TFTR), 

4:31941 
THALLIUM /PION MINUS REACTIONS 
Absorption of negative pions by Bi, Pb, and T1 nuclei (np and pp 
clusters on nuclear surface), 4:31771 
THALLIUM CARBONATES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
THE NEXT STEP DEVICE 
See TNS REACTORS 
THERMAL BATTERIES/FABRICATION 

Variables affecting thermal cell and battery performance (Ca/ 

LiCl-KCI-Si02./CaCrO,-Fe), 4:30302 (SAND-77-2011) 
THERMAL BATTERIES/PERFORMANCE 

Variables affecting thermal cell and battery performance (Ca/ 

LiCl-KCI-Si02/CaCrO,-Fe), 4:30302 (SAND-77-201.1) 
THERMAL CYCLING/METALLURGICAL EFFECTS 
Anomalously large amplitude dependent damping and modulus 
defect in polycrystalline zirconium, 4:30833 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 

THERMAL EFFLUENTS/HYDRODYNAMICS 

Analysis and interpretation of a heated jet, 4:29942 

THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Application of cross finned tubes in latent heat storages, 4:30284 

Combined solar thermal and compressed air storage, 4:30264 
(CONF-780599-P2) 

Conceptual design of a packed bed for thermal-energy storage (In 
compressed air energy storage system), 4:31216 (CAES-10) 

Packed beds for thermal energy storage in an underground 
compressed air energy storage system, 4:30265 (CONF-780599- 
P2 


THERMAL ENERGY STORAGE EQUIPMENT/ECONOMICS 
Combined solar thermal and compressed air storage, 4:30264 
(CONF-780599-P2) 
Packed beds for thermal energy storage in an underground 
compressed air energy storage system, 4:30265 (CONF-780599- 
P2) 


THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE 
Analysis of hybrid CAES systems using thermal storage, 4:30263 
(CONF-780599-P2) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE TESTING 
Salt hydrates and other phase-change materials, 4:30279 (CONF- 
781231-1) 
THERMAL ENERGY STORAGE EQUIPMENT/REVIEWS 
Developments in the field of latent heat storage, 4:31215 (AED- 
CONF-77-139-014) 
Thermal storage, 4:29741 
THERMAL ENERGY STORAGE EQUIPMENT/ 
TECHNOLOGY ASSESSMENT 
Advanced compressed air storage: an appraisal, 4:30262 (CONF- 
780599-P2) 
Analysis of hybrid CAES systems using thermal storage, 4:30263 
(CONF-780599-P2) 





THERMAL INSULATION/CONSUMER PROTECTION 


THERMAL INSULATION/CONSUMER PROTECTION 
Labeling and advertising of home insulation. Final staff report to 
the Federal Trade Commission and proposed trade regulation 
rule (16 CFR Part 460), 4:30428 (PB-286192/AS) 
THERMAL INSULATION/COVERINGS 
Weatherproof and mechanically stable laminate for encasing 
thermal insulation (Patent), 4:30603 
THERMAL INSULATION/FEDERAL ASSISTANCE 
PROGRAMS 
Weatherization Assistance Program. Annual report to the 
President and the Congress, 4:30619 (TID-29415) 
THERMAL INSULATION/FINANCING 
City of Wichita home insulation loan program. Report No. 78-1, 


4:30444 
THERMAL INSULATION/MANAGEMENT 
Starting your own energy business, 4:29586 
THERMAL INSULATION/PRODUCT LABELING 
Labeling and advertising of home insulation. Final staff report to 
the Federal Trade Commission and proposed trade regulation 
rule (16 CFR Part 460), 4:30428 (PB-286192/AS) 
THERMAL INSULATION/PRODUCTION 
Insulation industry: savings through improved production as well 
as use of product, 4:30435 
THERMAL INSULATION/PUBLIC OPINION 
Survey of homeowners concerning home insulations: significant 
cross-tabulations, 4:30429 (TID-29385) 
THERMAL INSULATION/SMALL BUSINESSES 
Starting your own energy business, 4:29586 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/HYDRODYNAMICS 
Analysis and interpretation of a heated jet, 4:29942 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
Unit type power plants - decentralized generation of heat and 
electricity, 4:29881 
THERMAL POWER PLANTS/CHEMICAL EFFLUENTS 
SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 
THERMAL POWER PLANTS/COOLING TOWERS 
Cooling tower, especially for thermal power plants (Patent), 
4:29890 
heat rejection system (Patent), 4:29891 
THERMAL POWER PLANTS/ECONOMICS 
Wood-fired electricity generation in Eastern Ontario, 4:29940 
(NP-23601) 
THERMAL POWER PLANTS/FEASIBILITY STUDIES 
Wood-fired electricity generation in Eastern Ontario, 4:29940 
(NP-23601) 
THERMAL POWER PLANTS/FEEDWATER 
Ammonia removal and softening of municipal waste waters to 
prepare makeup water for steam power plant cycle, 4:31232 
New ways for using natural gas in thermal power engineering (In 
Russian), 4:29912 
THERMAL POWER PLANTS/GAS TURBINES 
Heat exchangers in gas turbine power plants, 4:29915 
THERMAL POWER PLANTS/LEGAL ASPECTS 
Protection of individuals against the planning of large power plant 
Art 2, 19, 20 GG; sections 1 ff. BBauG; sections 1, 3 ff. 
BImSchG: ‘Spandau forest judgment’, 4:30512 
THERMAL POWER PLANTS/NATURAL DRAFT COOLING 
TOWERS 
Plant comprising a power station and a cooling tower (Patent; 
power plant surrounded by cooling tower), 4:29878 
THERMAL POWER PLANTS/PLANNING 
Protection of individuals against the planning of large power plant 
Art 2, 19, 20 GG; sections 1 ff. BBauG; sections 1, 3 ff. 
BImSchG: ‘Spandau forest judgment’, 4:30512 
THERMAL POWER PLANTS/RADIOACTIVE EFFLUENTS 
SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 
THERMAL POWER PLANTS/SOCIO-ECONOMIC FACTORS 
Wood-fired electricity generation in Eastern Ontario, 4:29940 
(NP-23601) 
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THERMAL POWER PLANTS/START-UP 
Economic methods of start-up of power plant units. Interium 
results of trial runs, 4:29880 
THERMAL POWER PLANTS/STEAM GENERATORS 
New ways for using natural gas in thermal power engineering (In 
Russian), 4:29912 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Analysis and interpretation of a heated jet, 4:29942 
Effects of human influence on thermal conditions in surface 
waters, 4:31419 
SEDONE: a computer code for simulating tidal-transient, one- 
dimensional hydrodynamic conditions and three-layer, variable- 
size sediment concentrations in controlled rivers and estuaries 
(Code has application in determining hydrodynamic, thermal, 
chemical, radiological, and biological impacts of thermal power 
plants), 4:31411 (NUREG/CR-0430) 
THERMAL POWER PLANTS/THERMAL POLLUTION 
Analysis and interpretation of a heated jet, 4:29942 
THERMAL POWER PLANTS/WASTE HEAT 
Economic feasibility assessment of the Oak Ridge National 
Laboratory waste-heat polyculture concept, 4:30685 (ORNL/ 
TM-6547) 
Method of waste heat transportation (Patent), 4:29936 
THERMAL POWER PLANTS/WASTE HEAT UTILIZATION 
Heat exchangers in gas turbine power plants, 4:29915 
THERMAL REACTORS/REACTOR KINETICS 
238U resonance self-indication capture measurements and analysis. 
Interim report, 4:31774 (EPRI-NP-996) 
THERMAL SHIELDS/MATERIALS TESTING 
Evaluation of performance of thermal barrier coatings under gas 
turbine conditions, 4:29906 (CONF-781018-) 
THERMAL SPRINGS/GEOPHYSICAL SURVEYS 
Hydrogeothermometry (Book), 4:29766 
THERMAL SPRINGS/GEOTHERMOMETRY 
Chemical nature of thermal water and underground temperature 
of Atakawa Spa and neighboring area, 4:29785 
THERMAL WATERS/AGE ESTIMATION 
Stable isotopes in waters from the Wairakei geothermal area, New 
Zealand, 4:29781 
THERMAL WATERS/CHEMICAL ANALYSIS 
Chemical analyses of geothermal waters from a South Louisiana 
well, 4:29780 (CONF-771153-P2) 
THERMAL WATERS/CHEMICAL COMPOSITION 
Chemical analyses of geothermal waters from a South Louisiana 
well, 4:29780 (CONF-771153-P2) 
THERMAL WATERS/CHEMICAL PROPERTIES 
Chemical analyses of geothermal waters from a South Louisiana 
well, 4:29780 (CONF-771153-P2) 
THERMAL WATERS/GEOCHEMISTRY 
Geochemistry of geopressured geothermal waters from the Texas 
Gulf Coast, 4:29779 (CONF-771153-P1) 
THERMAL WATERS/GEOTHERMOMETRY 
Chemical nature of thermal water and underground temperature 
of Atakawa Spa and neighboring area, 4:29785 
THERMAL WATERS/ISOTOPE RATIO 
Stable isotopes in waters from the Wairakei geothermal area, New 
Zealand, 4:29781 
THERMAL WATERS/ORIGIN 
Genesis of recent hydrothermal waters of the Baikal Rift Zone 
according to isotopic data, 4:29765 
Stable isotopes in waters from the Wairakei geothermal area, New 
Zealand, 4:29781 
THERMAL WATERS/PHYSICAL PROPERTIES 
Chemical analyses of geothermal waters from a South Louisiana 
well, 4:29780 (CONF-771153-P2) 
THERMAL WATERS/SALINITY 
Geochemistry of geopressured geothermal waters from the Texas 
Gulf Coast, 4:29779 (CONF-771153-P1) 
THERMAL WATERS/USES 
Aquaculture applications of a thermal effluent and considerations 
on geothermal water use, 4:29844 (CONF-771153-P2) 
Deep heat of the earth, 4:29847 
THERMIONIC TUBES/DESIGN 
High temperature electronic gain device (Patent), 4:31356 
THERMIONIC TUBES/FABRICATION 
High temperature electronic gain device (Patent), 4:31356 
THERMOACTINOMYCES/ENZYMES 
Association of B-glucosidase with intact cells of 
thermoactinomyces, 4:31432 
THERMOCHEMICAL HEAT STORAGE 
Theoretical studies on the utilization of reciprocal salt pairs for 
solar heat storage, 4:29738 (EUR-6044EN) 
THERMOCOUPLES/FABRICATION 
Miniature Zircaloy-sheathed fuel rod cladding surface 
thermocouples. Progress report, 4:30029 (TFBP-TR-286) 
THERMONUCLEAR DEVICES 
See also BASEBALL DEVICES 
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ORMAK DEVICES 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/PLANNING 
Report on the Concept Review Committee recommendations for 
proof-of-principle alternate concept programs, 4:31910 (DOE/ 
ET-0085 
THERMONUCLEAR DEVICES/RESEARCH PROGRAMS 
Fusion research at the Royal Institute of Technology in 
Stockholm 1978, 4:31863 (TRITA-PFU-78-01) 
THERMONUCLEAR FUELS/ABLATION 
Effect of crater formation on the absorption of focused laser light, 
4:31947 
THERMONUCLEAR POWER PLANTS/PLANNING 
Implications of the fusion power source to the electric utility 
industry, 4:31911 (EPRI-ER-943-54) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
GA TNS Project. Volume VII. General facility considerations. 
Status report for FY-78, October 1, 1977-September 30, 1978, 
4:31939 (GA-A-15100(Vol.7)) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
HYDRAULICS 
Fusion energy for alternate applications: the design of a high 
temperature falling bed as a long-lived blanket, 4:31920 (ANL/ 
FPP/TM-117) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
THERMODYNAMICS 
Fusion energy for alternate applications: the design of a high 
temperature falling bed as a long-lived blanket, 4:31920 (ANL/ 
FPP/TM-117) 
THERMONUCLEAR REACTOR MATERIALS/DIFFERENTIAL 
CROSS SECTIONS 
Differential neutron cross section for free interstitial production in 
copper, 4:31955 (LA-UR-79-23) 
THERMONUCLEAR REACTOR MATERIALS/ION 
IMPLANTATION 
Interaction of implanted deuterium and helium with beryllium: 
radiation enhanced oxidation, 4:31964 (SAND-79-0330C) 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 
Critical environmental considerations for particle-beam-driven 
ICF reactor materials, 4:31963 (SAND-79-0222C) 
Field desorption and field ion surface studies of samples exposed 
to the plasmas of PLT and ISX, 4:31961 (SAND-78-1435C) 
Fusion energy for alternate applications: the design of a high 
temperature falling bed as a long-lived blanket, 4:31920 (ANL/ 
FPP/TM-117) 
THERMONUCLEAR REACTOR MATERIALS/ 
MECHANICAL PROPERTIES 
Development of ductile long-range ordered alloys for fusion 
reactor systems, 4:31952 (CONF-790125-20) 
THERMONUCLEAR REACTOR MATERIALS/OXIDATION 
Interaction of implanted deuterium and helium with beryllium: 
radiation enhanced oxidation, 4:31964 (SAND-79-0330C) 
THERMONUCLEAR REACTOR MATERIALS/ 
PERMEABILITY 
Fusion reactor research, 4:31938 (ANL-78-70) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Annealing behavior of vanadium, previously irradiated with 210 
keV helium at 625°C to high fluences, 4:30826 
Blistering of rhenium irradiated with 21 kev helium ions, 4:31965 
Displacement functions for diatomic materials, 4:31957 (LA-UR- 
79-103) 
THERMONUCLEAR REACTOR MATERIALS/ 
RADIOACTIVE WASTE DISPOSAL 
Materials flow, recycle and disposal for deuterium-tritium fusion, 
4:29494 (PNL-2830) 
THERMO?UCLEAR REACTOR MATERIALS/RESPONSE 
FUNCTIONS 
MACK-IV, a new version of MACK: a program to calculate 
nuclear response functions from data in ENDF/B format, 
4:31950 (ANL/FPP-77-5) 
THERMONUCLEAR REACTOR MATERIALS/REVIEWS 
Materials for fusion reactors, 4:31954 (KFK-2590) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also FIELD-REVERSED MIRROR REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
PLT REACTORS 
TFTR REACTORS 
TMR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 


THORIUM 230/BIOLOGICAL HALF-LIFE 


THERMONUCLEAR REACTORS/ENERGY STORAGE 
SYSTEMS 
Generation of high power pulses using inductive energy storage, 
4:31931 
THERMONUCLEAR REACTORS/MAGNET COILS 
Insulation systems for magnets used in experiments for nuclear 
fusion and high-energy research, 4:31926 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Chemical Engineering Division research highlights, 1977, 4:30285 
(ANL-78-70) 
THERMONUCLEAR REACTORS/REVIEWS 
Nuclear energy alternatives, 4:30402 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOREGULATION/AGE DEPENDENCE 
Energy metabolism and thermoregulation in old age, 4:31453 
(CONF-7901 12-2) 
THERMOREGULATION/DAILY VARIATIONS 
Energy metabolism and thermoregulation in old age, 4:31453 
(CONF-7901 12-2) 
THETA PINCH/EQUILIBRIUM PLASMA 
Imploding to equilibrium of helically symmetric theta pinches, 
4:31879 
THETA PINCH/IGNITION 
Ignition of a pulsed ©-pinch in a single-turn solenoid, 4:31835 
THICKNESS GAGES/CALIBRATION 
Plating thickness standards, 4:31341 (BDX-613-2032(Rev.)) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOCYANATES/CRYSTAL STRUCTURE 
Coordination behavior of thiocyanate in the complexes 
[CHsP(CéHs)2]2M(CNS)2(M = Ni, Pd, Pt), 4:31002 
THIOETHERS 
See SULFIDES 
THIRRING MODEL/EIGENSTATES 
Method for solving the massive Thirring model, 4:31682 
THOMSON SCATTERING 
Doubled Nd-glass laser system for incoherent Thomson scattering 
from low density plasmas, 4:31846 (COO-4020-8) 
THORIUM/ACTIVATION ANALYSIS 
Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1° x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
THORIUM/GEOCHEMISTRY 
Behaviour and spatial distribution of radioactive elements in 
Megrin pluton intrusive complexes, 4:31580 
THORIUM/SEPARATION PROCESSES 
Chemistry in the extraction of nuclear raw materials from ores, 
4:29369 (INIS-mf-4203) 
THORIUM/SOLVENT EXTRACTION 
Extraction of U(VI), Th(IV), Am(IID and Eu(IID by bis para- 
octylpheny! phosphoric acid in benzene diluent, 4:30981 
THORIUM 224/ALPHA DECAY 
Choice of the density-dependent effective interaction, and a decay 
of heavy spherical nuclei, 4:31768 
THORIUM 227/BIOLOGICAL EFFECTS 
Therapy of poisoning by radioactive and nonradioactive metals, 
4:31501 (ANL-78-90) 
THORIUM 228/ENVIRONMENTAL EXPOSURE PATHWAY 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4) 


Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

THORIUM 228/ENVIRONMENTAL TRANSPORT 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

THORIUM 228/RADIATION MONITORING 

Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

THORIUM 230/BIOLOGICAL HALF-LIFE 

Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 





THORIUM 230/ENVIRONMENTAL EXPOSURE PATHWAY 


THORIUM 230/ENVIRONMENTAL EXPOSURE PATHWAY 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

THORIUM 230/ENVIRONMENTAL TRANSPORT 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

THORIUM 230/ISOTOPE RATIO 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

THORIUM 230/RADIATION MONITORING 

Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

THORIUM 230/SOLUBILITY 

Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 

THORIUM 232/ENVIRONMENTAL EXPOSURE PATHWAY 

Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

THORIUM 232/ENVIRONMENTAL TRANSPORT 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

THORIUM 232/RADIATION MONITORING 

Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

THORIUM BROMIDES/CHEMICAL PREPARATION 

Thorium compounds, 4:31046 (RFP-Trans-261) 

THORIUM CARBONATES/CHEMICAL PREPARATION 

Thorium compounds, 4:31046 (RFP-Trans-261) 

THORIUM CHLORIDES/CHEMICAL PREPARATION 

Thorium compounds, 4:31046 (RFP-Trans-261) 

THORIUM COMPOUNDS/CHEMICAL PREPARATION 

Thorium compounds, 4:31046 (RFP-Trans-261) 

THORIUM CYCLE 
Thorium cycles and proliferation, 4:29485 
THORIUM CYCLE/RADIATION HAZARDS 

Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


) 
THORIUM FLUORIDES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
THORIUM IODIDES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
THORIUM ORES/ORE PROCESSING 
Chemistry in the extraction of nuclear raw materials from ores, 
4:29369 (INIS-mf-4203) 
THORIUM ORES/PROSPECTING 
Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:29357 
THORIUM OXIDES/MATERIALS RECOVERY 
Process for working up uranium-thorium wastes (Patent), 4:29439 
THORIUM SULFATES/CHEMICAL PREPARATION 
Thorium compounds, 4:31046 (RFP-Trans-261) 
THORON 
See RADON 220 
THYMOCYTES/BIOLOGICAL EFFECTS 
Amplifier cell in hemopoiesis, 4:31469 
THYMUS/DOSE COMMITMENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
THYMUS/DOSE EQUIVALENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
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radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
'ORS/CONTROL EQUIPMENT 
Light-triggered thyristors for electric power systems. Final report, 
4:29982 (EPRI-EL-932) 
THYROID/CUEX 
AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 
THYROID/DOSE COMMITMENTS 
Anticipated radiological impacts from the mining and milling of 
thorium for the nonproliferative fuels (Dose commitments to 
individuals and populations from inhalation or ingestion of 
thorium-cycle-related radionuclides), 4:31496 (CONF-7810133- 
4 


AQUAMAN: a computer code for calculating dose commitment 
to man from aqueous releases of radionuclides (Internal and 
external dose conversion factors and bioaccumulation factors 
for 56 radionuclides), 4:31499 (ORNL/TM-6618) 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

THYROID/DOSE EQUIVALENTS 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

TIDAL POWER/RESOURCE ASSESSMENT 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume I. Alaska’s energy resources: findings and analysis. 
Final report, 4:30374 (RLO-2435-1(Vol.1)) 

DE 


Rock mass reactions to earth tidal forces (Trigger action and 
tectonic block buoyancy effects), 4:31527 
TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIMING CIRCUITS/PERFORMANCE 
Integration timing and voltage test panel for a production control 
quantometer, 4:31349 (NLCO-1154) 
TIN/ACTIVATION ANALYSIS 
Analysis of geological material and especially ores by means of a 
252 Cf source, 4:30956 (CONF-760436-P2) 
Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 
TIN/CRITICAL CURRENT 
Stimulation and enhancement of superconductivity by external 
electromagnetic radiation (review), 4:30846 
TIN/CRITICAL FIELD 
Stimulation and enhancement of superconductivity by external 
electromagnetic radiation (review), 4:30846 
TIN/HEAVY ION REACTIONS 
Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 
TIN/INTERMEDIATE STATE 
Investigation of the structure of the intermediate state produced 
by a current in single-crystal and polycrystalline cylindrical 
superconductors. I. Measurements on tin near T/sub c/, 4:30848 
TIN/MAGNETIC FLUX 
Formation of quantized vortices in narrow superconducting film 
bridges, 4:30849 
TIN/TRANSITION TEMPERATURE 
Stimulation and enhancement of superconductivity by external 
electromagnetic radiation (review), 4:30846 
TIN 117/RADIOCHEMISTRY 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
TIN ALLOYS/CRYSTAL STRUCTURE 
Electronic behavior in alloys: Gold-non-transition-metal 
intermetallics, 4:30841 
TIN ALLOYS/PHOTOEMISSION 
Electronic behavior in alloys: Gold-non-transition-metal 
intermetallics, 4:30841 
TIN ALLOYS/SOLIDIFICATION 
Directional solidification of filamentary shapes of Pb-Cd and Pb- 
Sn eutectic alloys, 4:30838 (IS-M-179) 
TIN CHLORIDES/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
TIN IONS/ENERGY-LEVEL TRANSITIONS 
oe strengths for some D-F transitions in the Mg sequence, 
TIN ORES/X-RAY FLUORESCENCE LOGGING 
X-ray radiometric logging of boreholes at tin ore deposits in the 
North-East part of the USSR, 4:31579 
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TIN PHOSPHIDES/CHARGE DENSITY 
Electronic density of states and bonding in chalcopyrite-type 


semiconductors, 4:30914 
TISSUE-EQUIVALENT MATERIALS/CHARGED-PARTICLE 
TRANSPORT 
Measurements of anti W for protons, helium-4 ions, and carbon-12 
ions in tissue-equivalent gas (0.15 to 2.8 MeV protons, 0.36 to 
7.8 MeV He+, and 0.12 to 5.6 MeV C+), 4:31800 
TISSUES 
See also BONE MARROW 
TISSUES/CHEMICAL ANALYSIS 
Molecular anatomy program, 4:31426 (ANL-78-90) 
TITANIUM/ACTIVATION ANALYSIS 
Analysis of geological material and especially ores by means of a 
252Cf source, 4:30956 (CONF-760436-P2) 
Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
Some applications of ***Cf neutron and fragment sources in 
technology, 4:30952 (CONF-760436-P2) 
TITANIUM/CHEMICAL REACTIONS 
Process for treating radioactive waste gases (Patent), 4:29436 
TITANIUM/CORROSION 
Linear polarization measurements at high temperatures in 
hypersaline geothermal brines, 4:29824 (BM-RI-8308) 
TITANIUM/COST 
Supply of reactants for Redox Bulk Energy Storage Systems, 
4:30579 (DOE/NASA/1002-78/1) 
TITANIUM/PRODUCTION 
Supply of reactants for Redox Bulk Energy Storage Systems, 
4:30579 (DOE/NASA/1002-78/1) 
TITANIUM/RESOURCES 
Supply of reactants for Redox Bulk Energy Storage Systems, 
4:30579 (DOE/NASA/1002-78/1) 
TITANIUM/SELF-DIFFUSION 
Intrinsic diffusion and vacancy flow effects in vanadium-titanium 
alloys, 4:30806 
TITANIUM/X-RAY EMISSION ANALYSIS 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex (Analysis of Cr, Mn, Ti, V, and Zn by 
proton-induced x-ray emission (PIXE)), 4:31414 (CONF- 
771072-9) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/CHEMICAL REACTIONS 
Process for treating radioactive waste gases (Patent), 4:29436 
TITANIUM ALLOYS/CORROSION 
Formation of protective layers on alloys in coal gasification 
environments, 4:28700 (CONF-781018-) 
Low-temperature corrosion of structural materials in NoOs. 
Chapter 3, 4:30855 
Use of potential-pH diagrams for the interpretation of corrosion 
phenomena in high salinity geothermal brines, 4:29826 
TITANIUM ALLOYS/CREEP 
Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 
TITANIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 
TITANIUM ALLOYS/DIFFUSION 
Intrinsic diffusion and vacancy flow effects in vanadium-titanium 
alloys, 4:30806 
TITANIUM ALLOYS/JOINING 
Joining by plating: optimization of occluded angle, 4:30794 
(SAND-78-8027) 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Direct observation of solute segregation to voids in a fast-neutron 
irradiated (Mo/1.0 at. % Ti alloy, 4:30869 (COO-3158-66) 
TITANIUM ALLOYS/SPUTTERING 
Probe method for studying the sputtering of alloy components in a 
plasma (12Kh18N10T, PT-7M), 4:31601 
TITANIUM BASE ALLOYS/DIFFUSION 
Intrinsic diffusion and vacancy flow effects in vanadium-titanium 
alloys, 4:30806 
TITANIUM BASE ALLOYS/FABRICATION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
TITANIUM BASE ALLOYS/PERFORMANCE TESTING 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
TITANIUM BORIDES/ABRASION 
Wear-resistant materials for coal conversion, 4:30853 (CONF- 
781018-) 


TNS REACTORS/SUPERCONDUCTING MAGNETS 


TITANIUM BORIDES/CHEMICAL VAPOR DEPOSITION 

Erosion evaluation of materials for application in coal liquefaction 
letdown valves, 4:28788 (CONF-781018-) 

Wear-resistant TiB: coatings for coal conversion systems, 4:28789 
(CONF-781018-) 

TITANIUM BORIDES/OXIDATION 

Wear-resistant TiBz coatings for coal conversion systems, 4:28789 
(CONF-781018-) 

TITANIUM BORIDES/WEAR RESISTANCE 

Wear-resistant materials for coal conversion, 4:30853 (CONF- 
781018-) 

Wear-resistant TiB2 coatings for coal conversion systems, 4:28789 
(CONF-781018-) 

TITANIUM CHLORIDES/MUTAGEN SCREENING 

Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 

TITANIUM OXIDES/SURFACE PROPERTIES 

Electron- and photon-stimulated desorption as hydrogen probes, 
4:31026 (SAND-79-0813C) 

TITANIUM SULFIDES/CHEMICAL PREPARATION 

Transition metal sulfides as cathodes for secondary lithium 
batteries. II. Titanium sulfides, 4:30338 

TMR REACTORS/SPECIFICATIONS 

TMX supermodel, 4:31917 (UCID-18069) 

TNS REACTORS/COST 

GA TNS Project. Volume VII. General facility considerations. 
Status report for FY-78, October 1, 1977-September 30, 1978, 
4:31939 (GA-A-15100(Vol.7)) 

TNS REACTORS/DATA ACQUISITION SYSTEMS 

GA TNS Project. Volume III. Diagnostics, instrumentation, and 
control. Status report for FY-78, October 1, 1977-September 30, 
1978, 4:31847 (GA-A-15100(Vol.3)) 

TNS REACTORS/DESIGN 

GA TNS Project. Volume V. Reactor engineering and design. 
Status report for FY-78, October 1, 1977-September 30, 1978, 
4:31914 (GA-A-115100(Vol.5)) 

TNS REACTORS/ENERGY TRANSFER 

GA TNS Project. Volume IV. Fusion energy flow. Status report 
for FY-78, October 1, 1977-September 30, 1978, 4:31942 (GA- 
A-15100(Vol.4)) 

TNS REACTORS/MAINTENANCE 

Design improvements simplify remote maintenance of tokamaks, 
4:31951 (CONF-781105-86) 

GA TNS Project. Volume VII. General facility considerations. 
Status report for FY-78, October 1, 1977-September 30, 1978, 
4:31939 (GA-A-15100(Vol.7)) 

TNS REACTORS/NEUTRAL BEAM SOURCES 

GA TNS Project. Volume VII. General facility considerations. 
Status report for FY-78, October 1, 1977-September 30, 1978, 
4:31939 (GA-A-15100(Vol.7)) 

TNS REACTORS/PLANNING 

GA TNS Project. Volume I. Programmatic Issues. Status report 
for FY-78, October 1, 1977-September 30, 1978, 4:31912 (GA- 
A-15100(Vol.1)) 

TNS REACTORS/PLASMA CONFINEMENT 
Major plasma disruptions in TNS, 4:31832 (ORNL/TM-6616) 
TNS REACTORS/PLASMA DIAGNOSTICS 

GA TNS Project. Volume III. Diagnostics, instrumentation, and 
control. Status report for FY-78, October 1, 1977-September 30, 
1978, 4:31847 (GA-A-15100(Vol.3)) 

TNS REACTORS/PLASMA MACROINSTABILITIES 

GA TNS Project. Volume II. Operating scenarios. Status report 
for FY-78, October 1, 1977-September 30, 1978, 4:31933 (GA- 
A-15100(Vol.2)) 

TNS REACTORS/REACTOR FUELING 

GA TNS Project. Volume II. Operating scenarios. Status report 
for FY-78, October 1, 1977-September 30, 1978, 4:31933 (GA- 
A-15100(Vol.2)) 

TNS REACTORS/REACTOR START-UP 

GA TNS Project. Volume II. Operating scenarios. Status report 
for FY-78, October 1, 1977-September 30, 1978, 4:31933 (GA- 
A-15100(Vol.2)) 

TNS REACTORS/REVIEWS 

GA TNS Project. Volume VIII. Summary. Status report for FY- 
78, October 1-September 30, 1978, 4:31913 (GA-A- 
15100(Vol.8)) 

TNS REACTORS/SAFETY 

GA TNS Project. Volume VII. General facility considerations. 
Status report for FY-78, October 1, 1977-September 30, 1978, 
4:31939 (GA-A-15100(Vol.7)) 

TNS REACTORS/SUPERCONDUCTING MAGNETS 

GA TNS Project. Volume VI. Magnetics. Status report for FY- 
78, October 1, 1977-September 30, 1978, 4:31924 (GA-A- 
15100(Vol.6)) 





TNS REACTORS/THERMONUCLEAR REACTOR COOLING 238S 


TNS REACTORS/THERMONUCLEAR REACTOR COOLING 
SYSTEMS 
GA TNS Project. Volume VII. General facility considerations. 
Status report for FY-78, October 1, 1977-September 30, 1978, 
4:31939 (GA-A-15100(Vol.7)) 
TNS REACTORS/VACUUM SYSTEMS 
GA TNS Project. Volume VII. General facility considerations. 
Status report for FY-78, October 1, 1977-September 30, 1978, 
4:31939 (GA-A-15100(Vol.7)) 
TOKAMAK DEVICES/BIBLIOGRAPHIES 
Survey of Tokamak experiments, 4:31830 (CLM-R-176) 
TOKAMAK DEVICES/BOUNDARY LAYERS 
Tokamak boundary layer diffusion and the effects of very thin 
electrostatic sheaths, 4:31869 
TOKAMAK DEVICES/CASKS 
Energy for the long run: fission or fusion (Comparison of fission 
and fusion reactors), 4:29490 
TOKAMAK DEVICES/ELECTRIC CURRENTS 
Shaping of the current profile in a tokamak by means of a 
magnetic limiter, 4:31840 
TOKAMAK DEVICES/HAZARDS 
Energy for the long run: fission or fusion (Comparison of fission 
and fusion reactors), 4:29490 
TOKAMAK DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
Magnetic reconnection, 4:31928 
Toroidal electromagnetics: Laplace equation solutions, 
pseudoanalytic function solutions, applications to tokamak 
geometries, toroidal wave coordinates, fluid models, and metric 
mappings, 4:31929 
TOKAMAK DEVICES/MAGNETOACOUSTIC WAVES 
Propagation of the fast magnetosonic wave in a tokamak plasma, 
4:31891 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
2-mm wave digital interferometer for tokamak discharges in the 
upgraded diva, 4:31854 
Fluctuations in a Tokamak plasma, 4:31903 
TOKAMAK DEVICES/PLASMA DRIFT 
Trajectorises of near-axial particles in a tokamak, 4:31859 (KIYI- 


~4) 
TOKAMAK DEVICES/PLASMA SHEATH 


Tokamak boundary layer diffusion and the effects of very thin 
electrostatic sheaths, 4:31869 
TOKAMAK DEVICES/PLASMA WAVES 
Fluctuations in a Tokamak plasma, 4:31903 
TOKAMAK DEVICES/RESEARCH PROGRAMS 
Annual report 1976, 4:31915 (INIS-mf-4207) 
TOKAMAK DEVICES/REVIEWS 
Survey of Tokamak experiments, 4:31830 (CLM-R-176) 
TOKAMAK TYPE REACTORS 
See also NUMAK REACTORS 
PLT REACTORS 
TFTR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS/CONTROL SYSTEMS 
Tokamak instrumentation and controls, 4:31959 (ORNL/TM- 
6617) 
TOKAMAK TYPE REACTORS/DESIGN 
Design constraints for rf-driven steady-state tokamak reactors, 
4:31906 (ANL/FPP/TM-120) 
TOKAMAK TYPE REACTORS/ELECTRONIC EQUIPMENT 
Tokamak instrumentation and controls, 4:31959 (ORNL/TM- 
6617) 
TOKAMAK TYPE REACTORS/ENVIRONMENTAL IMPACTS 
Materials flow, recycle and disposal for deuterium-tritium fusion, 
4:29494 (PNL-2830) 
TOKAMAK TYPE REACTORS/HIGH-FREQUENCY 
HEATING 
Steady-state current drive in tokamaks workshop summary, 
4:31932 (DOE/ET-0077) 
TOKAMAK TYPE REACTORS/LIFETIME 
Review of lifetime analyses for tokamaks, 4:31908 (CONF-790125- 
17) 


TOKAMAK TYPE REACTORS/LIMITERS 
Material surface modification for first wall protection, 4:31962 
(SAND-78-1499C) 
TOKAMAK TYPE REACTORS/PRESSURE VESSELS 
Vacuum vessel design for a tokamak ignition test reactor, 4:31960 
(PPPL-1497) 
TOKAMAK TYPE REACTORS/RADIOACTIVITY 
Fusion energy for alternate applications: the design of a high 
temperature falling bed as a long-lived blanket, 4:31920 (ANL/ 
FPP/TM-117) 
TOKAMAK TYPE REACTORS/REACTOR FUELING 
Steady-state current drive in tokamaks workshop summary, 
4:31932 (DOE/ET-0077) 
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TOKAMAK TYPE REACTORS/REVIEWS 
Impact of current experimental results and engineering conceptual 
designs on the magnetic fusion program, 4:31907 (CONF- 
780801-28) 
TOKAMAK TYPE REACTORS/USES 
Fusion energy for alternative applications: the generation of 
synthetic gaseous fuels, 4:31905 (ANL/FPP/TM-117) 
TOKAMAK TYPE REACTORS/WALL LOADING 
Fusion energy for alternate applications: the design of a high 
temperature falling bed as a long-lived blanket, 4:31920 (ANL/ 
FPP/TM-117) 
TOLUENE/BINARY MIXTURES 
Experimental investigation of specific volumes of a benzene- 
toluene solution with a 50-50% molar composition, 4:29194 
TOLUENE/DENSITY 
Experimental investigation of specific volumes of a benzene- 
toluene solution with a 50-50% molar composition, 4:29194 
TOLUENE/THERMODYNAMIC PROPERTIES 
Dependence of the character of wall temperature variation on 
heat flux density at low reynolds numbers and supercritical 
pressure, 4:29193 
TOLUENE/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
TOMATOES/RADIOACTIVITY 
Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 


78-011) 
TOROIDAL PINCH DEVICES/DESIGN 
Toroidal fusion reactor design based on the reversed-field pinch, 
4:31919 
TOROIDAL PINCH DEVICES/PLASMA 
MACROINSTABILITIES 
Detection of gross instabilities in a toroidal pinch, 4:31883 (LA- 


7644-M 
TOROIDAL PINCH DEVICES/REVERSE-FIELD PINCH 
a fusion reactor design based on the reversed-field pinch, 
4:31919 
TOSCO-DYNE PROCESS/ECONOMICS 
Economic study of the ToscoDyne gasification combined cycle 
system for electric power generation. Final report, October 
1978, 4:28730 (EPRI-AF-930) 
TOSCO-DYNE PROCESS/EVALUATION 
Economic study of the ToscoDyne gasification combined cycle 
system for electric power generation. Final report, October 
1978, 4:28730 (EPRI-AF-930) 
TOTAL ENERGY SYSTEMS/COMPARATIVE EVALUATIONS 
Manual for the Solar Total Energy System Evaluation Program, 
4:29643 (SAND-78-7045) 
TOTAL ENERGY SYSTEMS/COMPUTER CODES 
Manual for the Solar Total Energy System Evaluation Program, 
4:29643 (SAND-78-7045) 
TOTAL ENERGY SYSTEMS/FUEL CELLS 
Market assessment of fuel cell total energy systems summary 
report, 4:30590 (ORNL/CON-36) 
TOTAL ENERGY SYSTEMS/SOLAR POWER PLANTS 
Manual for the Solar Total Energy System Evaluation Program, 
4:29643 (SAND-78-7045) 
TOTAL ENERGY SYSTEMS/TEST FACILITIES 
Midtemperature Solar Systems Test Facility (MSSTF) Project test 
results: Phase IVA MSSTF system operation, 4:29642 (SAND- 
78-1088) 
TOTAL FLOW SYSTEMS/STEAM SEPARATORS 
Demonstration of a rotary separator for two-phase brine and 
steam flows. Final report, 4:29817 (TID-28519) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOUGHNESS (FRACTURE) 
See FRACTURE PROPERTIES 
TOWER FOCUS COLLECTORS/COMPUTER CALCULATIONS 
Analysis of shading and blocking by heliostats in radial-stagger 
configurations; modifications to program CONCEN, 4:29641 
(SAN-1101/PA2-12) 
TOWER FOCUS COLLECTORS/CONFIGURATION 
Analysis of shading and blocking by heliostats in radial-stagger 
configurations; modifications to program CONCEN, 4:29641 
(SAN-1101/PA2-12) 
TOWER FOCUS COLLECTORS/HELIOSTATS 
Analysis of shading and blocking by heliostats in radial-stagger 
configurations; modifications to program CONCEN, 4:29641 
(SAN-1101/PA2-12) 
TRANS 104 ELEMENTS/ATOMIC MODELS 
WKB method at Z> 137, 4:31636 
TRANS 104 ELEMENTS/ELECTRONIC STRUCTURE 
WKB method at Z> 137, 4:31636 
TRANSDUCERS/DESIGN 
Microinterferometer transducer (Patent), 4:31354 
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TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFORMERS/COMPUTER-AIDED DESIGN 
System of self-balanced transformer windings, 4:29979 
TRANSFORMERS/CORONA DISCHARGES 
Measurement of partial discharges in insulation of reactors with 
noise compensation, 4:29977 
TRANSFORMERS/DESIGN 
Optimizing power-transformer designs, 4:29978 
TRANSFORMERS/DIELECTRIC MATERIALS 
Study to determine the potential use of silicone fluids in 
transformers, 4:30985 (HCP/T-2115) 
TRANSFORMERS/ELECTRIC COILS 
Contraction of windings in large oil-filled power transformers 
during manufacture, 4:29980 
System of self-balanced transformer windings, 4:29979 
TRANSFORMERS/ELECTRICAL INSULATION 
Partial-discharge diagnostics in models of transformer internal 
insulation, 4:29981 
TRANSFORMERS/FABRICATION 
Rf transformer (Patent), 4:29968 
TRANSFORMERS/MANUFACTURING 
Contraction of windings in large oil-filled power transformers 
during manufacture, 4:29980 
TRANSFORMERS/OILS 
Preparation and regeneration installations for transformer oil, 
4:29960 
TRANSFORMERS/SWITCHING CIRCUITS 
Decentralised automation in 110/10 kV systems, 4:29958 
TRANSIENT OVERPOWER ACCIDENTS/FUEL ELEMENT 
FAILURE 
Pin failure modeling of the A series CABRI tests, 4:30229 
(SAND-78-1919C) 
TRANSISTOR OSCILLATORS/DESIGN 
Self-protecting oscillator (Patent), 4:31228 
TRANSITION ELEMENTS/ELECTRIC CONDUCTIVITY 
Impurity scattering and residual resistivity of transition metals, 
4:31812 
TRANSITION ELEMENTS/INTERFERING ELEMENTS 
Impurity scattering and residual resistivity of transition metals, 
4:31812 


TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSLOCATION/INHIBITION 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
TRANSPORT 
(Limited to the movement of goods and persons.) 
See also SUPERSONIC TRANSPORT 
TRANSPORT/FUEL CONSUMPTION 
Opportunities for the supply of needs in the transport sector, 
4:30645 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part 6. End-use energy conservation data base 
and scenarios, 4:30518 (LBL-7896(Pt.6)) 
Illinois energy conservation feasibility report, 4:30427 (NP-23542) 
TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
Opportunities for the supply of needs in the transport sector, 
4:30645 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/CAPITAL 
Capital requirements for the transportation of energy materials 
based on PIES Scenario estimates, 4:30407 (TID-28915) 
TRANSPORTATION SYSTEMS/ELECTRIC MOTORS 
Manufacture of linear motors actuating a rolling-trough coal 
transportation system, 4:28969 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Simulation of the system energy, environment, industry: energy 
consumption of transportation in Baden-Wuerttemberg. Part 1. 
Fundamentals of the modl (In German), 4:30642 (IKE-K-51-3) 
TRANSPORTATION SYSTEMS/ENERGY EFFICIENCY 
Energy intensity and related parameters of selected transportation 
modes: passenger movements, 4:30519 (ORNL-5506) 
TRANSPORTATION SYSTEMS/ENVIRONMENTAL 
IMPACTS 
Data constraints on the environmental evaluation of new 
transportation energy technology, 4:30367 (CONF-790130-1) 
Transportation and the environment (Book), 4:30365 
TRANSPORTATION SYSTEMS/FINANCING 
Coal transportation and use in the Great Lakes region, 4:28973 
TRANSPORTATION SYSTEMS/FORECASTING 
Assessment of future coal movement and transportation: a joint 
NTPSC-DOE effort (To 2000), 4:28980 
TRANSPORTATION SYSTEMS/GOVERNMENT POLICIES 
Westway: the asphalt bungle, 4:31409 


TRITON REACTIONS/PICKUP REACTIONS 


TRANSPORTATION SYSTEMS/NUCLEAR MATERIALS 

MANAGEMENT 

Physical protection of nuclear materials in-transit. Quarterly 
progress report, July-September 1978, 4:29476 (NUREG/CR- 
0625) 

SOURCE: a convoy ambush simulation code, 4:29477 (NUREG/ 
CR-0641) 

TRANSPORTATION SYSTEMS/SOCIAL IMPACT 

Transportation and the environment (Book), 4:30365 

TRANSPORTATION SYSTEMS/STATISTICS 
Energy intensity and related parameters of selected transportation 
modes: passenger movements, 4:30519 (ORNL-5506) 
TRAPPED-PARTICLE INSTABILITY/TWO-DIMENSIONAL 
CALCULATIONS 
Two-dimensional structure of the trapped electron mode, 4:31886 
TREES 
See also PINES 
TREES/USES 

Potential energy uses for diseased and beetle-killed timber and 
forest residues in the blue mountain area of Oregon. Final 
report, September 30, 1977-September 29, 1978, 4:29625 (RLO- 
2227/T33-1) 

TRIBUTYL PHOSPHATE 
See TBP 
TRICHODERMA/MUTANTS 

Preparation of mutants of Trichoderma reesei with enhanced 

cellulase production, 4:31439 
TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 

Test and evaluate the TRI-GAS Low-Btu Coal Gasification 
Process. Quarterly report, October-December 1978, 4:28744 
(FE-2798-58) 

TRIGGER CIRCUITS/DESIGN 

Data handling for the wide-angle hall jet experiment, 4:31337 

(BNL-25746) 
TRIPLET PARTICLES 

See QUARKS 
TRITICUM 

See WHEAT 
TRITIUM/ADSORPTION 

Study of tritium removal from fusion reactor blankets of molten 
salt and lithium-aluminum, 4:31940 (ORNL/TM-5104) 

TRITIUM/BREEDING RATIO 

Application of uncertainty analysis in conceptual fusion reactor 

design, 4:31921 (ORNL/RSIC-42) 
TRITIUM/CHEMICAL REACTIONS 

Methane generated from graphite-tritium interaction, 4:31038 

(LA-7627-MS) 
TRITIUM/CONTAINMENT 

Fusion reactor research, 4:31938 (ANL-78-70) 

GA TNS Project. Volume VII. General facility considerations. 
Status report for FY-78, October 1, 1977-September 30, 1978, 
4:31939 (GA-A-15100(Vol.7)) 

TRITIUM/DIFFUSION 

Diffusion of hydrogen and its isotopes in BCC metals, 4:30804 
(SAND-78-1427C) 

Permeation of hydrogen isotopes in nickel, 4:31004 

TRITIUM/DOSIMETRY 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

TRITIUM/ISOTOPE EFFECTS 
Permeation of hydrogen isotopes in nickel, 4:31004 
TRITIUM/MATERIALS HANDLING 

GA TNS Project. Volume VII. General facility considerations. 
Status report for FY-78, October 1, 1977-September 30, 1978, 
4:31939 (GA-A-15100(Vol.7)) 

TRITIUM/RADIOECOLOGICAL CONCENTRATION 

Supplementary radiological measurements at the Maxey Flats 
radioactive waste burial site, 1976-1977, 4:29448 (EPA/520/5- 
78-011) 

TRITIUM/TEST FACILITIES 

LASL: controlled thermonuclear research program. Progress 

report, January-December 1977, 4:31916 (LA-7474-PR) 
TRITIUM/WASTE PROCESSING 

Waste tritium cleanup for the tokamak fusion test reactor (TFTR), 

4:31941 
TRITIUM RECOVERY 

Fusion reactor research, 4:31938 (ANL-78-70) 

Study of tritium removal from fusion reactor blankets of molten 
salt and lithium-aluminum, 4:31940 (ORNL/TM-5104) 

TRITON REACTIONS/PICKUP REACTIONS 

(t,a) reaction on actinide nuclei and the observation of **3Np, 

4:31772 





TRITONS/NUCLEAR REACTION YIELD 


TRITONS/NUCLEAR REACTION YIELD 

Light fragment production and associated multiplicities from 
collisions of 1.85 GeV/nucleon “Ar (Differential cross sections, 
reaction mechanisms), 4:31752 (LBL-7766) 

Measurements of pions and high energy protons at large angles 
(Preliminary results, differential cross sections), 4:31662 (LBL- 
7766) 

TROMBE WALLS/COMPARATIVE EVALUATIONS 

Trombe wall vs direct gain: a comparative analysis of passive solar 

heating systems, 4:29662 (LA-UR-79-116) 
TROMBE WALLS/CONSTRUCTION 

Performance and cost of a hybrid passive/active solar house, 

4:29660 (LA-UR-78-2209) 
TROMBE WALLS/DESIGN 

Performance and cost of a hybrid passive/active solar house, 

4:29660 (LA-UR-78-2209) 
TROMBE WALLS/PERFORMANCE 

Effect of design parameter changes on the performance of thermal 
storage wall passive systems, 4:29664 (LA-UR-79-423) 

Trombe wall vs direct gain: a comparative analysis of passive solar 
heating systems, 4:29662 (LA-UR-79-116) 

TROMBE WALLS/SIMULATION 
Effect of design parameter changes on the performance of thermal 
storage wall passive systems, 4:29664 (LA-UR-79-423) 
TROPICAL MEDICINE/RESEARCH PROGRAMS 
Human ecology, 4:31459 (CEER-S) 
TROPICAL REGIONS/AGRICULTURE 
Tropical Agro-Sciences, 4:31470 (CEER-5) 
TRYPTOPHAN/LABELLING 
Nuclear Medicine Technology. Progress report for quarter ending 
September 30, 1978, 4:31039 (ORNL/TM-6639) 
TTF-TCNQ 
(Tetrathiafulvalene tetracy inodimeth 
TTF-TCNQ/NEUTRON DIFFRACTION 
Neutron scattering studies of one-dimensional conductors, 4:31806 
TUBES 

(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 

See also PRESSURE TUBES 
TUBES/DEFECTS 

Application of nonlinear signal processing to pipe and nozzle 

inspection (PWR), 4:30016 (EPRI-NP-964) 
TUBES/HEAT TRANSFER 

Investigation of deterioration of heat transfer in a vertical riser 
tube with nonuniform heat transfer around the perimeter, 
4:31087 

TUBES/NONDESTRUCTIVE TESTING 

Nondestructive evaluation techniques for high-temperature 
ceramic components. Fifth quarterly report, October-December 
1978, 4:31206 (ANL/MSD-79-1) 

TUBES/TEMPERATURE DISTRIBUTION 

Investigation of deterioration of heat transfer in a vertical riser 
tube with nonuniform heat transfer around the perimeter, 
4:31087 

TUBES/WELDING 

Technical advances in high-frequency and medium-frequency 

heating in the tube industry, 4:30674 
TUBES (CONDUITS) 

See PIPES 
TUFF/EVALUATION 

Status of evaluation of tuff in southern Nevada for geologic 
disposal of high level nuclear wastes, 4:29461 (SAND-79- 
0378C) 

TUFF/FLUID FLOW 

Determination of relative hydraulic conductivity from moisture 
retention data obtained in the Bandelier tuff, 4:31521 (LA-7625- 
MS) 

TUFF/PETROLOGY 

Petrology of tuff units from the J-13 drill site, Jackass Flats, 
Nevada, 4:31563 (LA-7563-MS) 

TUMOR CELLS/BIOCHEMICAL REACTION KINETICS 

Cellular interactions uncouple B-adrenergic receptors from 
adenylate cyclase, 4:31433 

TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 

Genetic toxicology, 4:31452 (ANL-78-90) 

TUMOR CELLS/CHROMOSOMAL ABERRATIONS 

Possible role for nonrandom chromosomal changes in human 
hematologic malignancies, 4:31450 

TUMOR CELLS/GROWTH 

Nuclear Medicine Technology. Progress report for quarter ending 

September 30, 1978, 4:31039 (ORNL/TM-6639) 
TUMOR VIRUSES 

See ONCOGENIC VIRUSES 
TUMORS 

See NEOPLASMS 
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TUNGSTEN/ACTIVATION ANALYSIS 
Analysis of geological material and especially ores by means of a 
252 Cf source, 4:30956 (CONF-760436-P2) 
Analysis of impurities in steel by activation with a *°*Cf source, 
4:30959 (CONF-760436-P2) 
TUNGSTEN/BAND THEORY 
Self-consistent pseudopotential calculation of the bulk properties 
of Mo and W, 4:30842 
TUNGSTEN/CRYSTAL STRUCTURE 
Application of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Final report, 1 April 1973-31 March 
1978, 4:30815 (COO-3476-16) 
TUNGSTEN/FRACTURE PROPERTIES 
Application of microdynamics and lattice mechanics to problems 
in plastic flow and fracture. Final report, 1 April 1973-31 March 
1978, 4:30815 (COO-3476-16) 
TUNGSTEN/METALLURGICAL EFFECTS 
Development of Co-free Ni-base superalloy for HTGR, 4:30042 
TUNGSTEN/SORPTIVE PROPERTIES 
I. Interaction of ammonia with single crystal rhodium catalysts. IT. 
Hydrogen and nitrogen adsorption on a W(111) surface: a 
theoretical molecular orbital approach, 4:30987 (IS-T-849) 
TUNGSTEN 184/GIANT RESONANCE 
Width of E1 giant resonance of deformed nuclei in the 150< or 
=A < or = 186 region, 4:31766 
TUNGSTEN 184 TARGET/ALPHA REACTIONS 
Study of the multiplicity of secondary particles in interactions of 
protons and a particles with tungsten (A= 184) in the 
momentum range 2-5 GeV/nucleon, 4:31767 
TUNGSTEN 184 TARGET/PHOTONUCLEAR REACTIONS 
—— of E1 giant resonance of deformed nuclei in the 150< or 
< or =186 region, 4:31766 
TUNGSTEN 184 TARGET/PROTON REACTIONS 
Study of the multiplicity of secondary particles in interactions of 
protons and a particles with tungsten (A = 184) in the 
momentum range 2-5 GeV/nucleon, 4:31767 
TUNGSTEN 186/GIANT RESONANCE 
Width of E1 giant resonance of deformed nuclei in the 150< or 
=A < or = 186 region, 4:31766 
TUNGSTEN 186 TARGET/PHOTONUCLEAR REACTIONS 
Width of E1 giant resonance of deformed nuclei in the 150< or 
=A < or =186 region, 4:31766 
TUNGSTEN ALLOYS/CREEP 
Development of Co-free Ni-base superalloy for HTGR, 4:30042 
Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 
TUNGSTEN ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Long-time creep-rupture properties and elevated temperature 
stability of D-979, 4:30835 
TUNGSTEN ALLOYS/FRACTURE PROPERTIES 
Fracture toughness of AISI M2 and AISI M7 high-speed steels, 
4:30832 
TUNGSTEN COMPOUNDS/DISSOCIATION ENERGY 
Determination of bond energies by mass spectrometry. Some 
transition metal carbonyls, 4:30986 (IS-T-837) 
TUNGSTEN IONS/ENERGY-LEVEL TRANSITIONS 
Oscillator strengths for some D-F transitions in the Mg sequence, 
4:31593 
TUNGSTEN OXIDES/SOLIDIFICATION 
Effect of diode and array geometrical parameters on performance 
of high field electron emitters formed from unidirectionally 
solidified uranium dioxide-tungsten composites, 4:30888 
TUNNELING 
Swedish approach to rock support (Shotcrete), 4:31256 
TUNNELING/TECHNOLOGY ASSESSMENT 
Development trends in drifting and tunnelling, 4:31255 
TUNNELS/CONSTRUCTION 
Geotechnical performance of a tunnel in till, 4:31258 
TUNNELS/DESIGN 
Analysis and design of right bifurcating pressure tunnels, 4:29562 
Index properties and observations for design of chambers in rock, 
4:31259 
TUNNELS/EXPLORATION 
Decision analysis applied to rock tunnel exploration, 4:31260 
TUNNELS/GEOMETRY 
Optimum shapes for unlined tunnels and cavities, 4:31261 
TUNNELS/PLANNING 
Decision analysis applied to rock tunnel exploration, 4:31260 
TUNNELS/ROCK MECHANICS 
Stress-induced instability in underground excavations, 4:31264 
TUNNELS/STRESSES 
Determination of rock squeeze potential for underground power 
projects, 4:29559 
TUNNELS/SUPPORTS 
Swedish approach to rock support (Shotcrete), 4:31256 
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TURBINE BLADES/COMPUTER-AIDED DESIGN 
Analysis of the blade of rotary-blade hydraulic turbines by the 
finite element method, 4:29570 
Method of computer-aided calculation of the distance from a point 
to a surface, 4:29572 
TURBINE BLADES/CORROSION RESISTANCE 
Sputter deposit metal/ceramic layered coatings on burner rig test 
specimens for thermal insulation and hot corrosion protection 
evaluation, 4:29907 (CONF-781018-) 
TURBINE BLADES/DESIGN 
Gas turbine (Patent), 4:29935 
High temperature turbine technology, 4:29901 (CONF-781018-) 
Investigation of turbine stages with radial blades, 4:29923 
TURBINE BLADES/DYNAMIC LOADS 
Modification of dynamic stresses in turbine rotor blades by 
influencing secondary flows in different axial clearances, 
4:29918 
TURBINE BLADES/FABRICATION 
Session IV: wind energy, 4:29872 (CONF-7705119-) 
Statistical analysis of precision of stamped blanks for large blades, 
4:31084 
TURBINE BLADES/FILM COOLING 
Width of films in rotating radial pipes, 4:29913 
TURBINE BLADES/MATERIALS 
High temperature turbine technology, 4:29901 (CONF-781018-) 
TURBINE BLADES/MECHANICAL VIBRATIONS 
Gas turbine (Patent), 4:29935 
TURBINE BLADES/STRESS ANALYSIS 
Analysis of the blade of rotary-blade hydraulic turbines by the 
finite element method, 4:29570 
TURBINE BLADES/THERMAL SHIELDS 
Sputter deposit metal/ceramic layered coatings on burner rig test 
specimens for thermal insulation and hot corrosion protection 
evaluation, 4:29907 (CONF-781018-) 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/ENERGY CONSERVATION 
Energy equation, the dissipation function and the Euler turbine 
equation, 4:30679 
TURBINES/FLUID FLOW 
Energy equation, the dissipation function and the Euler turbine 
equation, 4:30679 
TURBOMACHINERY 
See also COMPRESSORS 
PUMPS 


TURBINES 
TURBOMACHINERY/EVALUATION 
Turbo machinery systems for compressed air energy storage, 
4:30255 (CONF-780599-P 1) 
TURBOMACHINERY/PUMPS 
Investigation of pressure pulsations in the flow-through part of 
model stages of feed pumps of high-capacity turbine units, 
4:29926 
TURBOMACHINERY/TURBINE BLADES 
Modification of dynamic stresses in turbine rotor blades by 
influencing secondary flows in different axial clearances, 
4:29918 
TURBULENT FLOW/INTERFACES 
Moving boundaries in two-phase turbulent flows, 4:31197 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-NUCLEON TRANSFER REACTIONS/FORM FACTORS 
Sturm-Liouville expansion method in nuclear physics, 4:31792 
TWO-PHASE FLOW 
Experimental determination of the efficiency of a nozzle with a 
two-phase working medium under intensive heat and mass 
transfer conditions, 4:31203 
Solid-liquid flow: slurry pipeline transportation, 4:31112 
TWO-PHASE FLOW/DENSITY 
Capacitance densitometer for flow regime identification (Patent), 
4:31344 
TWO-PHASE FLOW/INTERFACES 
Moving boundaries in two-phase turbulent flows, 4:31197 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Review of two-phase steam-water critical flow models with 
emphasis on thermal nonequilibrium, 4:30214 (NUREG/CR- 
0417) 
TWO-PHASE FLOW/RESEARCH PROGRAMS 
Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report No. 8, March 1, 1978-May 31, 1978 
(PWR; BWR), 4:30215 (NUREG/CR-0418) 
Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report No. 9, June 1, 1978-August 31, 1978 
(PWR; BWR), 4:30222 (NUREG/CR-0580) 


UNDERGROUND MINING/CONVEYORS 


TWO-STREAM INSTABILITY/TRANSPORT THEORY 
Anomalous transport coefficients due to the ion-ion two-stream 
plasma microinstability, 4:31889 
TYPE-I SUPERCONDUCTORS/CRITICAL CURRENT 
Measurement of the critical current in type-I superconductors, 


4:31818 
TYPE-II SUPERCONDUCTORS/ANISOTROPY 
Direct observation of the equilibrium misalignment between 
fluxoids and an applied magnetic field due to anisotropy effects 
in a type-II superconductor, 4:31817 
TYPE-II SUPERCONDUCTORS/ELECTRIC POTENTIAL 
Influence of thermally activated flux creep on the AC response of 
a hard superconductor, 4:30844 
TYPE-II SUPERCONDUCTORS/MAGNETIC FIELDS 
Direct observation of the equilibrium misalignment between 
fluxoids and an applied magnetic field due to anisotropy effects 
in a type-II superconductor, 4:31817 
TYPE-II SUPERCONDUCTORS/MAGNETIC FLUX 
Influence of thermally activated flux creep on the AC response of 
a hard superconductor, 4:30844 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UCLRL CYCLOTRONS/ION SOURCES 
Recent developments in high charge state heavy ion beams at the 
LBL 88-inch Cyclotron, 4:31304 (LBL-7737) 
U-GAS PROCESS/DEMONSTRATION PLANTS 
U-GAS technology at Memphis, Tennessee, 4:28728 
UHV DC SYSTEMS/ELECTRICAL INSULATION 
Bipolar HVDC transmission system study between +-600 kV and 
+-1200 kV: insulation studies. Interim report, 4:29983 (EPRI- 
EL-963) 
UINTA FORMATION/WELL DRILLING 
Western Gas Sands Project. Quarterly basin activities report, 
4:29216 (NVO-0655-07) 
UKRAINIAN SSR/GEOLOGIC STRUCTURES 
Some features of catagenesis of organic matter in rocks of Lvov 
Paleozoic trough, 4:29036 
UKRAINIAN SSR/NATURAL GAS DEPOSITS 
Evaluation of reliability of prediction of oil and gas potential of 
local structures, 4:29034 
Some features of catagenesis of organic matter in rocks of Lvov 
Paleozoic trough, 4:29036 
UKRAINIAN SSR/PETROLEUM DEPOSITS 
Evaluation of reliability of prediction of oil and gas potential of 
local structures, 4:29034 
Some features of catagenesis of organic matter in rocks of Lvov 
Paleozoic trough, 4:29036 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRACOLD NEUTRONS/CONFINEMENT 
Storage of ultracold low-energy neutrons in vessels with 
condensed metallic walls, 4:31805 
ULTRACOLD NEUTRONS/NEUTRON LEAKAGE 
Storage of ultracold low-energy neutrons in vessels with 
condensed metallic walls, 4:31805 
ULTRASONIC TESTING 
Anisotropic determination and correction for ultrasonic flaw 
detection by spectral analysis (Patent), 4:31212 
ULTRASONIC TESTING/EQUIPMENT 
Means for ultrasonic testing when material properties vary 
(Patent), 4:31214 
Ultrasonic search wheel probe (Patent), 4:31213 
ULTRASONIC TESTING/SENSITIVITY 
Means for ultrasonic testing when material properties vary 
(Patent), 4:31214 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also HYDRAULIC MINING 
LONGWALL MINING 
OIL SHALE MINING 
ROOM AND PILLAR MINING 
UNDERGROUND MINING/ACCIDENTS 
ey of rockbursts - basic aspects and statutory regulations, 
:28 
UNDERGROUND MINING/CONVEYORS 
Low headroom transfer chute for underground belt conveyors: 
analysis of coal flow through ninety degree transfer point and 





UNDERGROUND MINING/COST 


preliminary design. Final technical report, July 1976-April 1977, 


4:28883 (FE-2415-1) 
UNDERGROUND MINING/COST 
Basic estimated capital investment and operating costs for 
underground bituminous coal mines utilizing a continuous 
mining system (Effect of mine size and DCF), 4:29002 (FE/ 
EES-79/1) 
UNDERGROUND MINING/CUTTER LOADERS 
Initial installation of the electronically controlled shearer loader 
EDW-150-2L, 4:28943 
UNDERGROUND MINING/DRILLING EQUIPMENT 
Effect of stress on water jet performance, 4:31120 
UNDERGROUND MINING/ELECTRICAL EQUIPMENT 
Safety techniques in coal mines (Book in Russian), 4:28952 
UNDERGROUND MINING/HAZARDS 
Operational application of remote sensing technology for 
predicting mine ground hazard areas, 4:29010 
UNDERGROUND MINING/MATHEMATICAL MODELS 
Closed network queue model of underground coal mining 
production, failure, and repair, 4:28884 (FE-9036-2) 
UNDERGROUND MINING/MEETINGS 
Mining year book 1978, 4:29017 
Thick seam mining by underground methods, 4:28954 
UNDERGROUND MINING/MINE HAULAGE 
Low headroom transfer chute for underground belt conveyors: 
analysis of coal flow through ninety degree transfer point and 


preliminary design. Final technical report, July 1976-April 1977, 


4:28883 (FE-2415-1) 
UNDERGROUND MINING/MINING EQUIPMENT 
Developments in underground coal mining equipment (New 
designs), 4:28937 
Matla Colliery plans for high seam mining, 4:28893 
Rocky Mountain Coal Mining Institute 74th regular meeting, 
4:28932 
SUFCO: an integrated diesel coal mining operation, 4:28933 
UNDERGROUND MINING/PLANNING 
Investigation and analysis of subsurface conditions for coal mine 
development in eastern Kentucky, 4:28921 
UNDERGROUND MINING/POWERED SUPPORTS 
Roof supports (Patent), 4:28902 
UNDERGROUND MINING/PRODUCTIVITY 
Closed network queue model of underground coal mining 
production, failure, and repair, 4:28884 (FE-9036-2) 
Development of the Orchard Valley Mine, 4:28942 
UNDERGROUND MINING/ROCK BURSTS 
Numerical study of a coal seam’s sudden bursts, 4:28939 
Operational experience with de-stressing shot-firing, 4:28899 
Prevention of rockbursts - basic aspects and statutory regulations, 
4:28900 
Rockburst prevention through operational measures, 4:28898 
Safety techniques in coal mines (Book in Russian), 4:28952 
Winning and working in rockburst conditions, 4:28896 
Winning in zones subject to rockbursts and taking suitable 
counter-measures, 4:28897 
UNDERGROUND MINING/ROCK MECHANICS 
Interaction problems in multiseam mining, 4:28922 
Rock mechanics for two-seam mining at the Big Island Trona 
Mine of Stauffer Chemical company of Wyoming, 4:28926 
Stress-induced instability in underground excavations, 4:31264 
UNDERGROUND MINING/ROOF BOLTS 
Mining year book 1978, 4:29017 
UNDERGROUND MINING/SAFETY 
Development of the Orchard Valley Mine, 4:28942 
Mine safety and health system and challenges in rock mechanics, 
4:29009 
Mining year book 1978, 4:29017 
New Federal Mine Safety and Health Amendments Act of 1977 as 
it affects mine roof bolting, 4:28941 
Operational experience with de-stressing shot-firing, 4:28899 
Rockburst prevention through operational measures, 4:28898 
Safety techniques in coal mines (Book in Russian), 4:28952 
UNDERGROUND MINING/SIMULATION 
Underground coal mine modelling: a total systems simulation 
approach, 4:28949 
UNDERGROUND MINING/STRATA CONTROL 
Mine safety and health system and challenges in rock mechanics, 
4:29009 
UNDERGROUND MINING/TELEMETRY 
Use of telemetry, 4:28891 
UNDERGROUND NUCLEAR STATIONS/SITE SELECTION 
— rock caverns for underground nuclear plants in California, 
4:30155 
UNDERGROUND NUCLEAR STATIONS/SPECIFICATIONS 
— rock caverns for underground nuclear plants in California, 
4:30155 
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UNDERGROUND POWER TRANSMISSION/ECONOMICS 
Improvement of civil engineering techniques for buried 
transmission cables. Final report, January 1979, 4:29970 (EPRI- 
EL-969) 
UNDERGROUND POWER TRANSMISSION/ 
ENVIRONMENTAL EFFECTS 
Improvement of civil engineering techniques for buried 
transmission cables. Final report, January 1979, 4:29970 (EPRI- 
EL-969) 
UNDERGROUND POWER TRANSMISSION/POWER 
TRANSMISSION LINES 
Improvement of civil engineering techniques for buried 
transmission cables. Final report, January 1979, 4:29970 (EPRI- 
EL-969) 
UNDERGROUND STORAGE 
Rheological method of salt cavity design for underground storage 
of solid, liquid, and gaseous matters, 4:30271 
UNDERWATER FACILITIES 
See also OFFSHORE OPERATIONS 
UNDERWATER FACILITIES/WAVE FORCES 
Wave forces on a submerged hemispherical shell, 4:31277 
UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
Neutral currents and gauge theories: past, present, and future, 
4:31695 
UNIFIED GAUGE MODELS/SUPERSYMMETRY 
Supersymmetric gauge theories and their possible applications to 
the weak and electromagnetic interactions, 4:31735 
UNITED KINGDOM/COAL INDUSTRY 
Coal into the 21st century, 4:29007 
UNITED KINGDOM/COAL MINING 
Open cast at Meadowgate, 4:28869 
UNITED KINGDOM/COKE OVENS 
Foundry coke: the future, 4:28659 
UNITED KINGDOM/FOUNDRIES 
= induction melting plant for a roll foundry, 
4:30671 


UNITED KINGDOM/FUEL CONSUMPTION 
Crude oil and products markets in western industrialized countries 
1973-1977. II. United Kingdom, 4:29160 
UNITED KINGDOM/GOVERNMENT POLICIES 
North Sea and its economic impact, 4:29020 (CONF-7805160-) 
UNITED KINGDOM/LMFBR TYPE REACTORS 
UK fast reactor components: sodium removal decontamination 
and requalification, 4:30067 (IWGFR-23) 
UNITED KINGDOM/LOAD MANAGEMENT 
Electrical load management: the British experience (Increased use 
of energy storage), 4:30499 
UNITED KINGDOM/NATURAL GAS INDUSTRY 
Job for the future (Marketing policy of the gas industry in the 
United Kingdom.), 4:30492 
North Sea and its economic impact, 4:29020 (CONF-7805160-) 
UNITED KINGDOM/NUCLEAR POWER 
Nuclear power in Britain, 4:29990 (INIS-mf-4156) 
UNITED KINGDOM/PETROLEUM INDUSTRY 
North Sea and its economic impact, 4:29020 (CONF-7805160-) 
UNITED STATES OF AMERICA 
See USA 
UNIV. OF WISCONSIN NUCLEAR REACTOR 
See UWNR REACTOR 
UNLOADING (REACTOR) 
See REACTOR FUELING 
ee RESONANCES/ELECTROMAGNETIC PARTICLE 
AY 
Weak decays of new particles, 4:31697 (SLAC-PUB-2236) 
UPSILON RESONANCES/LEPTONIC DECAY 
Weak decays of new particles, 4:31697 (SLAC-PUB-2236) 
UPSILON RESONANCES/RADIATIVE DECAY 
Higgs scalar in heavy-vector-meson decays, 4:31691 
UPSILON RESONANCES/REVIEWS 
Quantum mechanics and quarkonium: an introductory review, 
4:31671 (FERMILAB-CONF-78/82-THY) 
URALS/GEOLOGIC STRUCTURES 
——— and gas exploration targets in pre-ural foredeep, 
4: 1 


URALS/GEOLOGICAL SURVEYS 
New petroleum and gas exploration targets in pre-ural foredeep, 
4:29031 
Zonal distribution of oils and catagenesis of Devonian and 
Carboniferous strata in the Volga-Ural region, 4:29032 
URALS/NATURAL GAS DEPOSITS 
Formation of oil and gas fields as determined by carbon isotopic 
composition of methane, 4:29033 
Geology of the petroleum and gas deposits of the Volga-Ural 
petroleum and gas-bearing province, 4:29025 (JPRS-72882) 
~~ and gas exploration targets in pre-ural foredeep, 
: 1 
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URALS/PETROLEUM DEPOSITS 

Formation of oil and gas fields as determined by carbon isotopic 
composition of methane, 4:29033 

Geology of the petroleum and gas deposits of the Volga-Ural 
petroleum and gas-bearing province, 4:29025 (JPRS-72882) 

New petroleum and gas exploration targets in pre-ural foredeep, 
4:29031 

Zonal distribution of oils and catagenesis of Devonian and 
Carboniferous strata in the Volga-Ural region, 4:29032 

URANIUM 
Energy sources 78/79, 4:29557 
URANIUM/ACTIVATION ANALYSIS 

Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 

Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 

Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 

URANIUM/ADSORPTION 
Uranium extraction from natural waters, 4:29376 
URANIUM/ALPHA REACTIONS 

Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 

URANIUM/CHEMICAL REACTION KINETICS 

Kinetics for the reaction of hydrogen with uranium powder, 

4:31040 (RFP-2845) 
URANIUM/DELAYED NEUTRON ANALYSIS 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report, February 1979, 4:29353 (IS-4654) 

URANIUM/EQUATIONS OF STATE 

Equation of state and transport measurements on expanded liquid 

metals up to 8000°K and 0.4 GPa, 4:30850 
URANIUM/FISSION PRODUCT RELEASE 

133Xe gas release during irradiation of uranium metal in the 

presence of air, 4:29391 
URANIUM/FLUORESCENCE SPECTROSCOPY 

Automated data handling of uranium analyses for the NURE 
program. Informal report, 4:29354 (LA-7648-MS) 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report, February 1979, 4:29353 (IS-4654) 

URANIUM/GEOCHEMISTRY 

Behaviour and spatial distribution of radioactive elements in 

Megrin pluton intrusive complexes, 4:31580 
URANIUM/HEAVY ION REACTIONS 

Approach to equilibrium based on microscopic models of nuclear 
collisions (Yield ratios, differential cross sections), 4:31784 
(LBL-7766) 

URANIUM/HYDRIDATION 

Kinetics for the reaction of hydrogen with uranium powder, 

4:31040 (RFP-2845) 
URANIUM/NEON 20 REACTIONS 

Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 

URANIUM/PROTON REACTIONS 

Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 

URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Methods for the accountability of reprocessing plant dissolver and 

waste solutions, 4:29399 (NUREG/CR-0515) 
URANIUM/RECOVERY 

Extraction of uranium from seawater: evaluation of uranium 
resources and plant siting, 4:29367 (GJBX-35(79)(Vol.1)) 

Selected bibliography for the extraction of uranium from 
seawater: evaluation of uranium resources and plant siting, 
4:29368 (GJBX-35(79)(Vol.2)) 

Uranium extraction from natural waters, 4:29376 

URANIUM/RESOURCE ASSESSMENT 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume I. Alaska’s energy resources: findings and analysis. 
Final report, 4:30374 (RLO-2435-1(Vol.1)) 

Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume II. Alaska’s energy resources: inventory of oil, gas, 
coal, hydroelectric, and uranium resources. Final report, 
4:30375 (RLO-2435-1(Vol.2)) 

URANIUM/SEPARATION PROCESSES 

Chemistry in the extraction of nuclear raw materials from ores, 

4:29369 (INIS-mf-4203) 
URANIUM/SOLUTION MINING 

Technique for recovering nuclear materials (Patent application; 

following underground nuclear explosions), 4:29375 


URANIUM 238/BIOLOGICAL HALF-LIFE 


URANIUM/SOLVENT EXTRACTION 
Extraction of U(VI), Th(IV), Am(III) and Eu(III) by bis para- 
octylpheny! phosphoric acid in benzene diluent, 4:30981 
URANIUM/TRANSPORT 
Equation of state and transport measurements on expanded liquid 
metals up to 8000°K and 0.4 GPa, 4:30850 
233/BREEDIN' 


Thorium cycles and proliferation, 4:29485 
URANIUM 233/FISSION 

Nondestructive fissile isotopic measurement technique for 7*°U- 
2351) fuels using prompt and delayed fission-neutron counting, 
4:29387 (ORNL/TM-6686 

URANIUM 234/ENVIRONMENTAL EXPOSURE PATHWAY 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 234/ENVIRONMENTAL TRANSPORT 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 234/ISOTOPE RATIO 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 234/RADIATION MONITORING 

Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 234 TARGET/TRITON REACTIONS 

ea), reaction on actinide nuclei and the observation of 7“*Np, 

4:31772 


URANIUM 235/ACTIVATION ANALYSIS 

Fast control of uranium enrichment in nuclear fuel rods, 4:30946 
(CONF-760436-P2) 

URANIUM 235/BIOLOGICAL HALF-LIFE 

Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 

URANIUM 235/ENVIRONMENTAL EXPOSURE PATHWAY 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 235/ENVIRONMENTAL TRANSPORT 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 235/FISSION 

Nondestructive fissile isotopic measurement technique for **U- 
851) fuels using prompt and delayed fission-neutron counting, 
4:29387 (ORNL/TM-6686) 

URANIUM 235/GAS CENTRIFUGATION 

Projected uranium measurement uncertainties for the Gas 

Centrifuge Enrichment Plant, 4:29383 (Y/DS-100) 
URANIUM 235/ISOTOPE SEPARATION 

a of uranium isotopes using anion exchangers (Patent), 

4:29379 
URANIUM 235/NUCLEAR REACTION ANALYSIS 

Application of Cf for the quantitative measurement of nuclear 
reactor fuel materials, 4:30945 (CONF-760436-P2) 

Determination of the U-235 content in enriched samples by the 
fission track registration technique, 4:30947 _ -760436-P2) 

URANIUM 235/RADIATION MONITORIN 

Radiation dose estimates due to air ms emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 235/SOLUBILITY 

Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 

URANIUM 235 TARGET/NEUTRON REACTIONS 
Controlled cross-section adjustment by integral data, 4:31775 
(ORNL/RSIC-42) 
URANIUM 236/FISSION 
Delayed fission of neutron-rich errr yg isotopes, 4:31779 
URANIUM 238/BIOLOGICAL HALF-LIFE 

Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 





URANIUM 238/ENVIRONMENTAL EXPOSURE PATHWAY 244S 


URANIUM 238/ENVIRONMENTAL EXPOSURE PATHWAY 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 238/ENVIRONMENTAL TRANSPORT 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 238/FISSION 
Delayed fission of neutron-rich protactinium isotopes, 4:31779 
URANIUM 238/ISOTOPE RATIO 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 238/ISOTOPE SEPARATION 

Separation of uranium isotopes using anion exchangers (Patent), 

4:29379 
URANIUM 238/RADIATION MONITORING 

Radiation dose estimates due to air particulate emissions from 
selected phosphate industry operations (Lung doses to 
individuals and populations in vicinity of Florida fertilizer 
plant), 4:31500 (ORP/EERF-78-1) 

Radiological environs study at a fuel fabrication facility (General 
Electric Fuel Fabrication Plant at Wilmington, NC), 4:31402 
(EPA/520/5-77-004) 

URANIUM 238/SOLUBILITY 

Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 

URANIUM 238 TARGET/NEON 20 REACTIONS 

Measurements at low and intermediate rapidity (0.40 to 2.10 GeV/ 
n, differential cross sections, reaction mechanisms), 4:31661 
(LBL-7766) 

URANIUM 238 TARGET/NEUTRON REACTIONS 

238U neutron-induced fission cross section for incident neutron 
energies between 5 eV and 3.5 MeV, 4:31778 (ORNL/TM- 
6788) 

238U resonance self-indication capture measurements and analysis. 
Interim report (3 eV to 3 keV), 4:31774 (EPRI-NP-996) 

Controlled cross-section adjustment by integral data, 4:31775 
(ORNL/RSIC-42) 

URANIUM 239/ENERGY LEVELS 

238U resonance self-indication capture measurements and analysis. 
Interim report, 4:31774 (EPRI-NP-996) 

URANIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 

Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 

URANIUM ALLOYS/JOINING 

Joining by plating: optimization of occluded angle, 4:30794 

(SAND-78-8027 
URANIUM ALLOYS/LATTICE PARAMETERS 

Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 

URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 

Irradiation performance of helium-bonded uranium-plutonium 
carbide fuel elements (LMFBR), 4:30077 (LA-UR-78-2932) 

URANIUM CARBIDES/THERMODYNAMIC PROPERTIES 

Thermodynamic properties of U(C,N) solid solutions and derived 

relationships among thermodynamic excess properties, 4:30904 
URANIUM COMPLEXES/CHEMICAL REACTION YIELD 

Chemistry of trivalent uranium. 2. Synthesis of UCIs(18-crown-6) 

and U(BH,)s(18-crown-6), 4:31041 
URANIUM COMPLEXES/CHEMICAL REACTIONS 

Chemistry of trivalent uranium. 2. Synthesis of UCl3(18-crown-6) 

and U(BH,)s(18-crown-6), 4:31041 
URANIUM COMPLEXES/STRUCTURAL CHEMICAL 

ANALYSIS 

Chemistry of trivalent uranium. 2. Synthesis of UCI;(18-crown-6) 
and U(BHs,)s(18-crown-6), 4:31041 

Uranyl complexes with (Hexamethyldisilyl)amido and nonafluoro- 
tert-butoxo ligands, 4:31042 

URANIUM COMPOUNDS/ADSORPTION 

Effect of ion concentrations on uranium absorption from sodium 
carbonate solutions (In-situ leach solutions), 4:29366 (BM-RI- 
8328) 

URANIUM DEPOSITS/AERIAL PROSPECTING 

Aerial gamma ray and magnetic survey: Rock Springs, Rawlins, 
and Cheyenne quadrangles, Wyoming and the Greeley 
quadrangle, Colorado. Final report, 4:29324 (GJBX- 
11(79)(Vol.1)) 

Aerial gamma ray and magnetic survey: Rockies/Laramie Range 
Project, Greeley Quadrangle, Colorado. Final report (NURE 
program), 4:29330 (GJBX-17(79)(Vol.2)(Greeley)) 

Aerial gamma ray and magnetic survey: Rockies/Laramie Range 
Project, Cheyenne Quadrangle, Wyoming. Final report (NURE 
program), 4:29329 (GJBX-17(79)(Vol.2)(Cheyenne)) 
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Aerial radiometric and magnetic reconnaissance survey of the 
Delta Quadrangle, Utah. Volume 1. Narrative and tables. Final 
report (NURE program), 4:29338 (GJBX-24(79)(Vol.1)) 

Aerial radiometric and magnetic reconnaissance survey of the 
Delta Quadrangle, Utah. Volume 2. Maps, profiles, and 
histograms. Final report (NURE program), 4:29339 (GJBX- 
24(79)(Vol.2)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Clifton Quadrangle (NURE 
program; 146 uranium anomalies), 4:29333 (GJBX-23(79)(Vol.2- 
B)) 


Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Tucson Quadrangle (NURE 
program, 72 uranium anomalies), 4:29334 (GJBX-23(79)(Vol.2- 
C)) 


Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Silver City Quadrangle 
(NURE program; 133 uranium anomalies), 4:29335 (GJBX- 
23(79)(Vol.2-D)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Nogales Quadrangle (NURE 
program; 47 uranium anomalies), 4:29336 (GJBX-23(79)(Vol.2- 
E)) 


Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Douglas Quadrangle (NURE 
program; 39 uranium anomalies), 4:29337 (GJBX-23(79)(Vol.2- 


Geostatistics project of the National Uranium Resource 
Evaluation Program. Progress report, July-September 1978, 
4:29345 (GJBX-34(79)) 

NURE aerial gamma-ray and magnetic reconnaissance survey, 
Chugach/Yakutat area, Alaska. Volume I. Narrative report, 
4:29350 (GJBX-127(78)(Vol.1)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29356 (GJBX-16(79)(Vol.2)(Winston-Salem)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29328 (GJBX-16(79)(Vol.2)(Greensboro)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Casper Quadrangle (NURE program), 
4:29346 (GJBX-40(79)(Vol.2-A)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Arminto Quadrangle (NURE program), 
4:29347 (GJBX-40(79)(Vol.2-B)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Lander Quadrangle (NURE program), 
4:29348 (GJBX-40(79)(Vol.2-C)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Thermopolis Quadrangle (NURE 
program), 4:29349 (GJBX-40(79)(Vol.2-D)) 

URANIUM DEPOSITS/AERIAL SURVEYING 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico, Mesa Quadrangle (NURE 
program, 110 uranium anomalies), 4:29332 (GJBX-23(79)(Vol.2- 


A)) 
URANIUM DEPOSITS/BIBLIOGRAPHIES 

Geological and geochemical aspects of uranium deposits: a 
selected, annotated bibliography, 4:29355 (ORNL/EIS-121/V2) 

URANIUM DEPOSITS/EXPLORATION 

Full production approaching at Roessing Uranium, 4:29360 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for January 1979, 4:29352 (IS-4624) 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance, 4:29351 
(IS-4606) 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

Portland 1°x 2° NTMS area, Maine and New Hampshire: data 
release, 4:29340 (GJBX-28(79)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Durango NTMS quadrangle, Colorado, 4:29323 (GJBX- 
10(79)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Lime Hills and Tyonek NTMS Quadrangles, Alaska, 
including concentrations of forty-three additional elements, 
4:29341 (GJBX-29(79)) 

Uranium hydrogeochemical and stream sediment reconnaissance 
of the Medfra and Mt. McKinley NTMS Quadrangles, Alaska, 
including concentrations of forty-three additional elements, 
4:29342 (GJBX-30(79)) 
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URANIUM DEPOSITS/GEOCHEMISTRY 
Geological and geochemical aspects of uranium deposits: a 
selected, annotated bibliography, 4:29355 (ORNL/EIS-121/V2) 
URANIUM DEPOSITS/GEOLOGY 
Economic geology of uranium, Pine Creek Geosyncline, Northern 
Territory, Australia, 4:29317 (EPRI-EA-994-SR) 
Full production approaching at Roessing Uranium, 4:29360 
Geological and geochemical aspects of uranium deposits: a 
selected, annotated bibliography, 4:29355 (ORNL/EIS-121/V2) 
Preliminary recognition criteria for uranium occurrences: a field 
guide, 4:29344 (GJBX-32(79)) 
URANIUM DEPOSITS/PROSPECTING 
National Uranium Resourve Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Presidio NTMS Quadrangle, Texas, 4:29325 (GJBX- 
12(79)) 
Preliminary recognition criteria for uranium occurrences: a field 
guide, 4:29344 (GJBX-32(79)) 
Some results of NURE uranium geochemical studies, 4:29321 
(DP-MS-79-7) 
Uranium and thorium in tertiary alkaline volcanic rocks in south- 
central British Columbia, 4:29357 
URANIUM DIOXIDE/FISSION PRODUCTS 
Spacing of intergranular fission gas bubbles in irradiated UOz2, 
4:30876 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Diffusion of fission product tritium in irradiated UO, 4:30875 
Fission gas bubble distribution in a mixed oxide fast reactor fuel 
pin, 4:30907 
Irradiation induced volume change in UOs, 4:30908 
Spacing of intergranular fission gas bubbles in irradiated UOz, 
4:30876 
URANIUM DIOXIDE/SHRINKAGE 
Irradiation induced volume change in UOs, 4:30908 
URANIUM DIOXIDE/SPECIFIC HEAT 
Theoretical considerations of rate effects in UOz, 4:30897 
(NUREG/CR-0549) 
URANIUM DIOXIDE/VAPOR PRESSURE 
Measurement and analysis of transient vaporization in oxide fuel 
materials, 4:30231 (SAND-78-2140C 
URANIUM DIOXIDE/VOIDS 
Movement of lenticular pores in mixed oxide (U, Pu)O2 nuclear 
fuel elements, 4:30146 
URANIUM HEXAFLUORIDE/FREEZING 
Freezer-sublimer for gaseous diffusion plant (Enrichment of UF; 
Patent), 4:29381 
URANIUM HEXAFLUORIDE/HYDROLYSIS 
Hydrolysis column for an ammonium diuranate conversion line 
processing system (Patent), 4:29389 
URANIUM HEXAFLUORIDE/IONIZATION 
Method and apparatus for providing negative ions of actinide- 
metal hexafluorides (Patent), 4:31045 
URANIUM HEXAFLUORIDE/SOLIDIFICATION 
Process gas solidification system (Patent), 4:29382 
URANIUM HEXAFLUORIDE/SUBLIMATION 
Freezer-sublimer for gaseous diffusion plant (Enrichment of UFg; 
Patent), 4:29381 
URANIUM HEXAFLUORIDE/TRANSPORT 
High energy absorption chocks for a 10-ton UF¢ cylinder, 4:31107 
(K/DD-1005) 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Freezer-sublimer for gaseous diffusion plant (Enrichment of UF; 
Patent), 4:29381 
Uranium isotopic enrichment (Patent), 4:29378 
URANIUM ISOTOPES/MASS SPECTROSCOPY 
Methods for the accountability of reprocessing plant dissolver and 
waste solutions, 4:29399 (NUREG/CR-0515) 
URANIUM MINES/EXPLORATION 
Outback problems, 4:29361 
URANIUM MINES/LAND RECLAMATION 
Mining year book 1978, 4:29017 
URANIUM MINES/LEGAL ASPECTS 
Indian perspective on uranium development (On Indian lands), 
4:29364 


URANIUM MINES/SUPPORTS 
Friction Rock Stabilizers: how and why they work (Split set), 
4:29362 
URANIUM NITRIDES/MOBILITY 
Self-diffusion of plutonium in uranium-plutonium mononitride, 
4:30900 
URANIUM NITRIDES/PERMEABILITY 
Self-diffusion of plutonium in uranium-plutonium mononitride, 
4:30900 
URANIUM NITRIDES/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of U(C,N) solid solutions and derived 
relationships among thermodynamic excess properties, 4:30904 


URINE/CHEMICAL ANALYSIS 


URANIUM ORES/BIOLOGICAL HALF-LIFE 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
URANIUM ORES/NEUTRON LOGGING 
252 Cf-based borehole logging system for in-situ assaying of 
uranium ore, 4:29320 (CONF-760436-P2) 
URANIUM ORES/ORE PROCESSING 
Uranium extraction (Patent), 4:29365 
Chemistry in the extraction of nuclear raw materials from ores, 
4:29369 (INIS-mf-4203) 
Design and operation of a continuous ion-exchange demonstration 
plant for the recovery of uranium, 4:29374 
URANIUM ORES/SOLUBILITY 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
URANIUM ORES/SOLUTION MINING 
Effect of ion concentrations on uranium absorption from sodium 
carbonate solutions (In-situ leach solutions), 4:29366 (BM-RI- 
8328) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM TRIOXIDE 
URANIUM OXIDES/BIOLOGICAL HALF-LIFE 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
URANIUM OXIDES/MATERIALS RECOVERY 
Process for working up uranium-thorium wastes (Patent), 4:29439 
URANIUM OXIDES/SOLIDIFICATION 
Effect of diode and array geometrical parameters on performance 
of high field electron emitters formed from unidirectionally 
solidified uranium dioxide-tungsten composites, 4:30888 
URANIUM OXIDES/SOLUBILITY 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
URANIUM OXIDES U308/BIOLOGICAL HALF-LIFE 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
URANIUM OXIDES U308/SOLUBILITY 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
URANIUM RESERVES/FORECASTING 
Economic geology of uranium, Pine Creek Geosyncline, Northern 
Territory, Australia, 4:29317 (EPRI-EA-994-SR) 
Study to integrate NURE data (Shirley Basin and Gas Hills in 
Wyoming), 4:29318 (GJBX-25(79)) 
URANIUM TETRAFLUORIDE/BIOLOGICAL HALF-LIFE 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
URANIUM TETRAFLUORIDE/SOLUBILITY 
Solubility classification of airborne products from uranium ores 
and tailings piles (Solubility parameters are based on airborne 
and seived ground dust samples), 4:29470 (NUREG/CR-0530) 
URANIUM TRIOXIDE/PYROLYSIS 
Analysis of UOs gel microsphere decomposition products by mass 
spectrometry, 4:29386 (ORNL/TM-6649) 
URANYL NITRATES/ION EXCHANGE 
Reaction of uranyl nitrate solutions with carboxylic acid cation 
exchange resins at 30, 40, and 50°C (Amberlite IRC-72; Duolite 
C-464), 4:29385 (ORNL/TM-6611) 
URBAN AREAS/DISTRICT HEATING 
Who can appease the urban craving for energy, 4:30715 
URBAN AREAS/DUAL-PURPOSE POWER PLANTS 
Bottoming cycle split system cogneration, 4:29893 (CONF- 
790107-6) 
URBAN AREAS/ENERGY CONSUMPTION 
Who can appease the urban craving for energy, 4:30715 
URBAN AREAS/GOVERNMENT POLICIES 
Energy and Urban Policies/Programs: official transcript of public 
briefing and addendum, April 27, 1978, Washington, DC, 
4:30355 (DOE/IR-0042) 
URBAN AREAS/MEETINGS 
Energy and Urban Policies/Programs: official transcript of public 
briefing and addendum, April 27, 1978, Washington, DC, 
4:30355 (DOE/IR-0042) 
URBAN POPULATIONS/HEALTH HAZARDS 
Dose-response relationships of the carbon monoxide burden, 
4:31516 
URINE/CHEMICAL ANALYSIS 
Molecular anatomy program, 4:31426 (ANL-78-90) 





New method for determination of strontium-90 in urine, 4:30967 
(RFP-Trans-271) 
US DOE 
See also BATTELLE PACIFIC NORTHWEST 
LABORATORIES 
BNL 
ENERGY EXTENSION SERVICE 
HANFORD RESERVATION 
HAPO 
LASL 
LAWRENCE LIVERMORE LABORATORY 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
US DOE/BUDGETS 

Pushing commercialization in a year of budget cuts (Special report 

on DOE's FY-80 budget), 4:30393 
US DOE/DATA PR ING 

AESOP-SCIE symposium on advanced computing, 4:30352 
(CONF-781061-) 

US DOE/EMPLOYMENT 

Equal Employment Opportunity conference summary report, 
4:31968 (DOE/S-0006) 

US DOE/ENERGY CONSERVATION 

Managing energy in DOE facilities, 4:30422 (DOE/AD-0016) 
US DOE/ENERGY MANAGEMENT 

Managing energy in DOE facilities, 4:30422 (DOE/AD-0016) 
US DOE/ENERGY SOURCE DEVELOPMENT 

Pushing commercialization in a year of budget cuts (Special report 
on DOE's FY-80 budget), 4:30393 

US DOE/GEOTHERMAL ENERGY 

Legal and institutional programs of the Division of Geothermal 
Energy and the development of geopressured geothermal 
resources of the Gulf Coast, 4:29800 (CONF-771153-P2) 

US DOE/INFORMATION SYSTEMS 

Energy information data base. Serial titles, supplement 3, 4:31996 
(TID-4579-R10(Suppl.3)) 

Review of options regarding the future operation of the DOE/ 
RECON system and the marketing of information —- of 
the DOE technical information system, 4:31994 (QEI-Report- 
8915) 

US DOE/MANUALS 

Guide for performance of DOE contractor procurement system 
reviews (CPSR), 4:30465 (DOE/PR-0016 

S DOE/POOL TYPE REACTORS 


Design guide for Category III reactors: pool type reactors, 
4:30095 (BNL-50831-3) 
US DOE/REGULATIONS 
Authority of the Department of Energy to regulate 
anticompetitive aspects of petroleum pipeline operations, 
4:29177 (FE-3715-T1) 
Guide for performance of DOE contractor procurement system 
reviews (CPSR), 4:30465 (DOE/PR-0016 
US EES 
See ENERGY EXTENSION SERVICE 
US FERC 
(Federal Energy Regulatory Commission.) 
Electric energy: some major policy issues (Responsibilities and 
jurisdiction of FERC), 4:30503 
USA 
See also ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
CENTRAL REGION 
COLORADO 
CONNECTICUT 
GEORGIA 
HAWAII 
ILLINOIS 
INDIANA 
KANSAS 
KENTUCKY 
LOUISIANA 
MAINE 
MASSACHUSETTS 
MISSISSIPPI 
MISSOURI 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH ATLANTIC REGION 
NORTH CAROLINA 
NORTH DAKOTA 
PENNSYLVANIA 
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PUERTO RICO 
RHODE ISLAND 
SOUTH CAROLINA 
SOUTHEAST REGION 
SOUTHWEST REGION 
TENNESSEE 
TEXAS 
UTAH 
VERMONT 
VIRGINIA 
WEST VIRGINIA 
WISCONSIN 
WYOMING 
USA/BWR TYPE REACTORS 
Construction status report: nuclear power plants. Data as of 
December 31, 1978, 4:30111 (NUREG-0030(Vol.2)(No.1)) 
USA/ENERGY CONSERVATION 
Proceedings of the workshop on community energy conservation: 
United States and Sweden, 4:30702 (CONF-780466-) 
USA/ENERGY CONSUMPTION 
Survey of potential energy savings using high effectiveness 
-_ tors for waste heat recovery from industrial flue gases. 
og 4:30686 (TID-28954) 
USA/ENERGY LICY 
Road to energy oll can Mexico help (U.S. energy/foreign 
policy and relation to Mexico resource potential), 4:30468 
USA/ENERGY SOURCES 
Energy and conservation of renewable resources: a statement by 
the Soil Conservation Society of America, 4:30537 
USA/ENERGY SUPPLIES 
Proceedings of a symposium on implications of energy 
conservation and supply alternatives, 4:30433 
Realities, responsibilities of U.S. energy future, 4:30452 
USA/FOREIGN POLICY 
Road to energy freedom: can Mexico help (U.S. energy/foreign 
policy and relation to Mexico resource potential), 4:30468 
USA/GEOTHERMAL RESOURCES 
U.S. HDR resource base estimates, 4:29772 (LA-7470-C) 
eg apantasep POLICIES : 
uclear energy: a Washington perspective, 4:30405 
USA/HYDROELECTRIC POWER PLANTS 
Hydroelectric plant construction cost and annual production 
expenses, 1977: twenty-first annual supplement, 4:30507 (DOE/ 
EIA-0171) 
USA/INDUSTRY 
Annual survey of manufactures: fuels and electric energy 
consumed, 4:30506 
USA/LMFBR TYPE REACTORS 
Status summary report advanced reactor safety research. Buff 
book 2, 4:30080 (NUREG-0330(Vol. 3)(No.1)) 
Summary of sodium removal and decontamination programs in 
the USA, 4:30071 (IWGFR-23) 
USA/LONGWALL MINING 
Longwall mining in USA and Australia, 4:28910 
USA/NATURAL GAS 
Natural i a perspective on resource availability, 4:29209 
(USGS-OFR-78-188) 
USA/NUCLEAR POWER PLANTS 
Construction status report: nuclear power plants. Data as of 
December 31, 1978, 4:30111 (NUREG-0030(Vol.2)(No.1)) 
USA/PUMPED STORAGE POWER PLANTS 
Hydroelectric plant construction cost and annual production 
expenses, 1977: twenty-first annual supplement, 4:30507 (DOE/ 
EIA-0171) 
USA/PWR TYPE REACTORS 
Construction status report: nuclear power plants. Data as of 
December 31, 1978, 4:30111 (NUREG-0030(Vol.2)(No. 1)) 
USA/TECHNOLOGY TRANSFER 
Specific projects which can be included within the framework of a 
future technical assistance program, 4:30349 (DOE-tr-144) 
USA/TRANSPORTATION SYSTEMS 
Assessment of future coal movement and transportation: a joint 
NTPSC-DOE effort (To 2000), 4:28980 
Coal transportation and use in the Great Lakes region, 4:28973 
Increased coal use and U.S. Department of Transportation policy, 
4:28981 
USA/WIND POWER 
Annual report of the Wind Characteristics Program Element for 
the period July 1977-July 1978, 4:29869 (PNL-2545) 
USSR 
See also CAUCASUS 
CRIMEA 
UKRAINIAN SSR 
USSR/COAL DEPOSITS 
Possibilities of detailed study of coal layers by gamma-gamma 
logging at the South Yakutiya basin, 4:28879 
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USSR/EARTHQUAKES 
Basic seismicity characteristics of seismogenic zones in 
Tadzhikistan, 4:31549 
Conditions for the formation of northern Tyan-Shan topography 
and the probable mechanism of that process, 4:31546 
USSR/EPICENTERS 
Study of the plutonic structure of the upper part of the earth’s 
crust by using a complex of geological, geophysical, and seismic 
data (as illustrated by the Chuiskaya depression, 4:31554 
USSR/GEOLOGIC FAULTS 
Most important seismogenic fractures of Tadzhikistan, 4:31547 
Seismogenic zones of Tadzhikistan, 4:31548 
USSR/GEOLOGIC FISSURES 
Depths of fractures in southeastern Fergan according to data from 
recordings of distant earthquakes, 4:31555 
USSR/GEOLOGIC STRUCTURES 
Plutonic structure of northern Tyan-Shan and adjoining areas 
(according to geophysical data), 4:31550 
Some problems of correlation of Triassic productive horizons in 
southern Mangyshlak, 4:29042 
Structural characteristics and the plutonic structure of the 
northwestern foothills of the Tyan-Shan and adjoining 
territories in relation to seismicity, 4:31551 
USSR/GEOPHYSICAL SURVEYS 
Crustal thermal models for south Siberia, 4:29774 
USSR/HEAT FLOW 
Crustal thermal models for south Siberia, 4:29774 
USSR/HYDROELECTRIC POWER PLANTS 
Nurek multipurpose development, 4:29563 
USSR/NATURAL GAS DEPOSITS 
Gas prospects of Maikop and Khadum reservoirs in south-western 
Stavropol Territory, 4:29222 
Significance of migration in gas deposit formation in the western 
part of Chu-Sarysu syneclise, 4:29221 
USSR/NATURAL GAS INDUSTRY 
USSR: development of the gas industry. A research paper, 4:29206 
(ER-78-10393) 
USSR/OIL FIELDS 
Petroleum characteristics of the Chizhev Field in the Ukrainian 
SSR, 4:29196 
USSR/PETROLEUM 
Soviet oil situation: an evaluation of CIA analyses of Soviet oil 
production, 4:30488 
USSR/PETROLEUM DEPOSITS 
Hydrological and hydrochemical features of Karazhanbas and 
North Buzachi fields, 4:29040 
Maastrichtian sedimentary rocks of eastern Stavropol territory, 
4:29041 
USSR/PETROLEUM INDUSTRY 
Some problems of efficacy of oil well overhaul in the oil and gas 
production administration of bashkiria, 4:29167 
USSR/RESOURCE ASSESSMENT 
Translations on USSR resources, No. 853, 4:29159 (JPRS-72821) 
USSR/SEISMIC EVENTS 
Modern tectonics of Kirgiziya and seismogenic structural forms, 
4:31553 
Study of the plutonic structure of the upper part of the earth's 
crust by using a complex of geological, geophysical, and seismic 
data (as illustrated by the Chuiskaya depression, 4:31554 
USSR/SEISMIC WAVES 
Methodological features of studying variations in the velocities of 
seismic waves induced by explosions in focal zones, 4:31552 
USSR/SEISMICITY 
Conditions for the formation of northern Tyan-Shan topography 
and the probable mechanism of that process, 4:31546 
Geological-geophysical conditions of seismicity in the 
southwestern Primor’ ya, 4:31538 
Seismic zoning of Azerbaidzhan, 4:31543 
Seismogenic zones of southeastern Armenia, 4:31544 
Seismogenic zones of eastern Uzebekistan and seismic 
regionalization, 4:31545 
Seismotectonics of some regions of southern USSR, 4:31539 
Structural characteristics and the plutonic structure of the 
northwestern foothills of the Tyan-Shan and adjoining 
territories in relation to seismicity, 4:31551 
USSR/TECTONICS 
Modern tectonics of Kirgiziya and seismogenic structural forms, 
4:31553 
Seismotectonics of some regions of southern USSR, 4:31539 
USSR/THERMAL WATERS 
Genesis of recent hydrothermal waters of the Baikal Rift Zone 
according to isotopic data, 4:29765 
USSR/TOPOGRAPHY 
Conditions for the formation of northern Tyan-Shan topography 
and the probable mechanism of that process, 4:31546 
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UTAH/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of the 
Delta Quadrangle, Utah. Volume 1. Narrative and tables. Final 
report (NURE program), 4:29338 (GJBX-24(79)(Vol.1)) 
Aerial radiometric and magnetic reconnaissance survey of the 
Delta Quadrangle, Utah. Volume 2. Maps, profiles, and 
histograms. Final report (NURE program), 4:29339 (GJBX- 
24(79)(Vol.2)) 
UTAH/OIL SANDS 
Future of Utah Tar Sands, 4:29289 
UTAH/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of the 
Delta Quadrangle, Utah. Volume 1. Narrative and tables. Final 
report (NURE program), 4:29338 (GJBX-24(79)(Vol.1)) 
Aerial radiometric and magnetic reconnaissance survey of the 
Delta Quadrangle, Utah. Volume 2. Maps, profiles, and 
histograms. Final report (NURE program), 4:29339 (GJBX- 
24(79)(Vol.2)) 
UTERUS/DOSE COMMITMENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
UTERUS/DOSE EQUIVALENTS 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
UWNR REACTOR/REACTOR KINETICS 
Core test program: UWNR mixed TRIGA-FLIP core, 4:30174 
(TID-29009) 
UWNR REACTOR/REACTOR OPERATION 
Core test program: UWNR mixed TRIGA-FLIP core, 4:30174 
(TID-29009) 


Vv 


VACUUM SYSTEMS/ADSORPTION 
Molecular wake-shield precursor experiment. Final report, July 1, 
1978-December 31, 1978, 4:30837 (IS-4618) 
VACUUM SYSTEMS/GETTERING 
Molecular wake-shield precursor experiment. Final report, July 1, 
1978-December 31, 1978, 4:30837 (IS-4618) 
VACUUM SYSTEMS/SEALS 
Air bearing vacuum seal assembly (Patent), 4:31064 
VACUUM SYSTEMS/VALVES 
Surge-damping vacuum valve (Patent), 4:31217 
VACUUM ULTRAVIOLET RADIATION 
See FAR ULTRAVIOLET RADIATION 
VALVES 
See also RELIEF VALVES 
VALVES/CONTROL SYSTEMS 
Desmodrome drive device (Patent), 4:30731 
VALVES/DESIGN 
Multiple-port valve (Patent), 4:31068 
Oil well testing valve with liquid spring (Patent), 4:29075 
Self adjusting liquid spring operating apparatus and method for 
use in an oil well valve (Patent), 4:29072 
Stability of position of steam turbine control valves, 4:29927 
Surge-damping vacuum valve (Patent), 4:31217 
VALVES/EROSION 
Erosion evaluation of materials for application in coal liquefaction 
letdown valves, 4:28788 (CONF-781018-) 
Wear-resistant TiB: coatings for coal conversion systems, 4:28789 
(CONF-781018-) 
VALVES/MATERIALS 
Erosion evaluation of materials for application in coal liquefaction 
letdown valves, 4:28788 (CONF-781018-) 
VAN DE GRAAFF ACCELERATORS/BEAM DYNAMICS 
Charge-exchange method for controlling particle beams, 4:31605 
VANADIUM/ACTIVATION ANALYSIS 
°52Cf applications at the Engineering Faculty, Rome, 4:30949 
(CONF-760436-P2) 
Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 
Harrisburg 1° x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
Some applications of ***Cf neutron and fragment sources in 
technology, 4:30952 (CONF-760436-P2) 
Utilizations of a neutron source at a chemical industry's applied 
research centre, 4:30958 (CONF-760436-P2) 





VANADIUM/ANNEALING 


VANADIUM/ANNEALING 
Annealing behavior of vanadium, previously irradiated with 210 
keV helium at 625°C to high fluences, 4:30826 
VANADIUM/BIOLOGICAL EFFECTS 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
VANADIUM/CATALYTIC EFFECTS 
Oxyreactivity of doped sucrose carbon, 4:31018 
VANADIUM/CRACKS 
Effect of hydrogen on fatigue crack propagation in vanadium, 
4:30895 
VANADIUM/CRITICAL FIELD 
Concerning the superconductivity of amorphous vanadium films, 
4:30847 
VANADIUM/ELECTRICAL PROPERTIES 
Electromigration of hydrogen and deuterium in vanadium, 
niobium and tantalum, 4:30851 
VANADIUM/SELF-DIFFUSION 
Intrinsic diffusion and vacancy flow effects in vanadium-titanium 
alloys, 4:30806 
VANADIUM/TOXICITY 
Excess trace metal effects on calcium distribution in plants, 
4:31509 
VANADIUM/TRANSITION TEMPERATURE 
Concerning the superconductivity of amorphous vanadium films, 
4:30847 
VANADIUM/X-RAY EMISSION ANALYSIS 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex (Analysis of Cr, Mn, Ti, V, and Zn by 
proton-induced x-ray emission (PIXE)), 4:31414 (CONF- 
771072-9) 
VANADIUM 51 TARGET/PHOTONUCLEAR REACTIONS 
Isomeric ratios of yields in photonuclear reactions, 4:31759 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/CRACKS 
Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
VANADIUM ALLOYS/DIFFUSION 
Intrinsic diffusion and vacancy flow effects in vanadium-titanium 
alloys, 4:30806 
VANADIUM ALLOYS/FRACTURE PROPERTIES 
Fracture toughness and slow crack growth in austenitic stainless 
steels and weldments, 4:30812 (CEGB/LM/MATS-220) 
Fracture toughness of AISI M2 and AISI M7 high-speed steels, 
4:30832 
VANADIUM ALLOYS/MECHANICAL PROPERTIES 
Development of ductile long-range ordered alloys for fusion 
reactor systems, 4:31952 (CONF-790125-20) 
VANADIUM BASE ALLOYS/DIFFUSION 
Intrinsic diffusion and vacancy flow effects in vanadium-titanium 
alloys, 4:30806 
VANADIUM BASE ALLOYS/FABRICATION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
VANADIUM BASE ALLOYS/PERFORMANCE TESTING 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, April 1-June 30, 1978, 4:28743 (FE-2592-9) 
VANADIUM HYDRIDES/CRACKS 
Effect of hydrogen on fatigue crack propagation in vanadium, 
4:30895 
VANADIUM HYDRIDES/MORPHOLOGY 
Applications of some microscopic, diffraction and absorption 
techniques to the study of metal-hydrogen systems, 4:30889 
(BNL-25689) 
VANADIUM OXIDES/CRYSTAL STRUCTURE 
Neutron scattering studies of the structural phase transformation 
in NbO2, 4:30893 
VANADIUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Neutron scattering studies of the structural phase transformation 
in NbOz, 4:30893 
VAPOR DEPOSITED COATINGS/THICKNESS 
Evaluation of plating thickness standards, 4:30913 (BDX-613- 
1922(Rev.)) 
VAPOR PLATING 


CVD aluminum plating on steel. Final report, 4:31055 (BDX-613- 


1933(Rev.)) 
VARIATIONAL METHODS 
See also SCHWINGER VARIATIONAL METHOD 
VARIATIONAL METHODS/EIGENVALUES 
Variational principles for complex eigenvalues, 4:31829 
VARIATIONAL METHODS/INSTABILITY 
Variational principles for complex eigenvalues, 4:31829 
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VECTOR MESONS 
(Mesons with spin-one.) 
See also OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
PSI RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS/ELECTRIC CHARGES 
Effective electric charge in a model with asymptotic freedom, 
4:31730 
VECTOR MESONS/RADIATIVE DECAY 
Higgs scalar in heavy-vector-meson decays, 4:31691 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
EARTHMOVING EQUIPMENT 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
VEHICLES/ENGINES 
Engines and energy: future trends, 4:30524 
VEHICLES/EXHAUST GASES 
Influence of traffic immissions on grasses, 4:31510 
VENEZUELA/PETROLEUM DEPOSITS 
Estimating initial geologic reserves of an oil deposit in Venezuela, 
29022 


VENTILATION SYSTEMS/COMPUTER-AIDED DESIGN 
Solving the problem of designing air distribution in mine 
ventilation systems by the determination method, 4:31253 
VENTILATION SYSTEMS/DUCTS 
Converting double duct to variable air volume, 4:30640 
VENTILATION SYSTEMS/ENERGY CONSERVATION 
Chemical contaminants: sources and problems arising thereform, 
4:30596 (LBL-8257) 
VENTILATION SYSTEMS/ENERGY EFFICIENCY 
Converting double duct to variable air volume, 4:30640 
VENTILATION SYSTEMS/PERFORMANCE 
Odors, air fresheners, air ionizativn and stale and fresh air 
(Psychophysiological effects of variables in indoor air), 4:30637 
(LBL-8257) 
VENTILATION SYSTEMS/REPAIR 
Determination of air leaks through cave-ins during the planning of 
mine ventilation, 4:31254 
VENTILATION SYSTEMS/STANDARDS 
Chemical contaminants: sources and problems arising thereform, 
4:30596 (LBL-8257) 
Economics of ventilation standards, 4:30634 (LBL-8257) 
Physical factors: hospital codes in Sweden, 4:30635 (LBL-8257) 
VERMONT/SOLAR ENERGY 
Barriers and incentives to solar energy development. An analysis 
of legal and institutional issues in the northeast, 4:29589 
(NESEC-1) 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VICTORIA/BROWN COAL 
Victoria’s brown coal power project takes shape, 4:30510 
VICTORIA/FOSSIL-FUEL POWER PLANTS 
Victoria's brown coal power project takes shape, 4:30510 
VIRGINIA/MAGNETIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29356 (GJBX-16(79)(Vol.2)(Winston-Salem)) 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29328 (GJBX-16(79)(Vol.2)(Greensboro)) 
VIRGINIA/RADIOMETRIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles. Volume I. 
Narrative report, 4:29327 (GJBX-16(79)(Vol.1)) 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29356 (GJBX-16(79)(Vol.2)(Winston-Salem)) 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:29328 (GJBX-16(79)(Vol.2)(Greensboro)) 
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VITAMIN D/CHEMICAL REACTIONS 
Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 
VITAMIN D/METABOLISM 
Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 
VOCABULARY (CONTROLLED) 
See STANDARDIZED TERMINOLOGY 
VOLCANIC REGIONS/INFRARED SURVEYS 
Infrared measurement on Satsuma-Iwojima island, Kogoshima, 
Japan, by helicopter-borne thermocamera, 4:29777 
VOLGA RIVER/NATURAL GAS DEPOSITS 
Geology of the petroleum and gas deposits of the Volga-Ural 
petroleum and gas-bearing province, 4:29025 (JPRS-72882) 
VOLGA RIVER/PETROLEUM DEPOSITS 
Geology of the petroleum and gas deposits of the Volga-Ural 
petroleum and gas-bearing province, 4:29025 (JPRS-72882) 
VOLTAGE REGULATORS/PERFORMANCE 
Integration timing and voltage test panel for a production control 
quantometer, 4:31349 (NLCO-1154) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
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W BOSON 
See INTERMEDIATE BOSONS 
WAIRAKEI GEOTHERMAL FIELD/FLUID FLOW 
Relative flow conductance of steam vs. water in a frontward 
reservoir, inferred from wellhead data, 4:29831 (LA-7470-C) 
WAIRAKEI GEOTHERMAL FIELD/PERMEABILITY 
Relative flow conductance of steam vs. water in a frontward 
reservoir, inferred from wellhead data, 4:29831 (LA-7470-C) 
WAIRAKEI GEOTHERMAL FIELD/RESERVOIR 
ENGINEERING 
Summary of reservoir engineering data: Wairakei geothermal 
field, New Zealand, 4:29838 (LBL-8669) 
WAIRAKEI GEOTHERMAL FIELD/THERMAL WATERS 
Stable isotopes in waters from the Wairakei geothermal area, New 
Zealand, 4:29781 
WALLS/LATENT HEAT STORAGE 
Experimental evaluation of phase change material building walls 
using small passive test boxes, 4:29739 (LA-UR-79-175) 
WARD IDENTITY/GAUGE INVARIANCE 
New anomaly in axial-vector ward identity, 4:31724 (COO-1545- 
248) 
WASTE HEAT/HEAT RECOVERY EQUIPMENT 
Using waste-gas heat energy with suitable facilities, 4:30690 
WASTE HEAT/RECYCLING 
Effects of human influence on thermal conditions in surface 
waters, 4:31419 
WASTE HEAT UTILIZATION 
See also ENERGY CASCADE 
Converting double duct to variable air volume, 4:30640 
Method of waste heat transportation (Patent), 4:29936 
WASTE HEAT UTILIZATION/ECONOMICS 
Economic feasibility assessment of the Oak Ridge National 
Laboratory waste-heat polyculture concept, 4:30685 (ORNL/ 
TM-6547) 
WASTE HEAT UTILIZATION/FEASIBILITY STUDIES 
Economic feasibility assessment of the Oak Ridge National 
Laboratory waste-heat polyculture concept, 4:30685 (ORNL/ 
TM-6547) 
WASTE HEAT UTILIZATION/REVIEWS 
Waste heat utilization: a conservation measure whose day has 
come (Overview and discussion of “energy cascade” concept), 
4:30421 
WASTE OILS/MATERIALS RECOVERY 
Oil separation and heat recovery system (Patent; commercial 
cooking equipment), 4:30696 
WASTE PROCESSING PLANTS/DESIGN 
Economics of the ANFLOW process for municipal sewage 
treatment, 4:30716 (ORNL/TM-6574) 
Preparation of densified refuse-derived fuel on a pilot scale, 
4:30382 
WASTE PROCESSING PLANTS/ECONOMICS 
Economics of the ANFLOW process for municipal sewage 
treatment, 4:30716 (ORNL/TM-6574) 


WATER/SENSIBLE HEAT STORAGE 


WASTE PROCESSING PLANTS/FEASIBILITY STUDIES 

Financeability of the Portland Project, 4:30385 

WASTE PROCESSING PLANTS/FINANCING 

Financeability of the Portland Project, 4:30385 

WASTE PROCESSING PLANTS/OPERATION 

Economics of the ANFLOW process for municipal sewage 

treatment, 4:30716 (ORNL/TM-6574) 
WASTE SOLUTIONS 

See LIQUID WASTES 
WASTE WATER/CHEMICAL ANALYSIS 

Analysis of coal wastewater analytical methods: a case study of 
the Hygas pilot plant, 4:28737 (FE-2496-3) 

Chemical characterization and analytical considerations for an in 
situ oil shale process water, 4:29315 (LETC/RI-78/7) 

Manual of methods: preservation and analysis of coal gasification 
wastewaters, 4:28740 (FE-2496-16) 

Status of C-MU environmental activities at the Hygas pilot plant. 
Second quarterly report (Validation of sampling and analytical 
procedure), 4:28738 (FE-2496-8) 

Wastewater analysis in the ERDA Coal Gasification 
Environmental Assessment Program. Third quarterly report, 
4:28739 (FE-2496-11) 

WASTE WATER/HEALTH HAZARDS 

Comment paper: a preliminary assessment of the environmental 
impacts from oil shale developments, EPA-600/7-77-069, July 
1977, 4:29316 (TID-29387) 

WASTE WATER/MIXING 

Modeling the process of mixing stratal and flushing fluid in the 

desalination of petroleum, 4:29201 
WASTE WATER/PHYSICAL PROPERTIES 

Manual of methods: preservation and analysis of coal gasification 

wastewaters, 4:28740 (FE-2496-16) 
WASTE WATER/SAMPLING 

ERDA’'s Environmental Assessment Program: a status report. 
Fifth quarterly report, 4:28741 (FE-2496-20) 

Manual of methods: preservation and analysis of coal gasification 
wastewaters, 4:28740 (FE-2496-16) 

Status of C-MU environmental activities at the Hygas pilot plant. 
Second quarterly report (Validation of sampling and analytical 
procedure), 4:28738 (FE-2496-8) 

Wastewater analysis in the ERDA Coal Gasification 
Environmental Assessment Program. Third quarterly report, 
4:28739 (FE-2496-11) 

WASTE WATER/WASTE PROCESSING 
Ammonia removal and softening of municipal waste waters to 
prepare makeup water for steam power plant cycle, 4:31232 
WATER 
See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/ACTIVATION ANALYSIS 

Athens 1°x 2° NTMS area, Georgia and South Carolina: 
preliminary basic data report, 4:29331 (GJBX-20(79)) 

Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 

WATER/ATOMIZATION 

Determination of the length of the evaporative sector for a steam 

cooler with a centrifugal injector, 4:31075 
WATER/CHEMICAL ANALYSIS 

Analysis of natural waters with an automated inductively-coupled 

plasma spectrometer system, 4:30970 (UCRL-81043) 
WATER/CHEMICAL REACTIONS 

Reaction of water with a simulated high-level nuclear waste glass 

at 300°C, 300 bars, 4:29454 (RHO-BWI-C-35) 
WATER/CORROSIVE EFFECTS 
Aspects of the corrosion of nuclear graphites for HTR 
applications (825° and 900°C), 4:30935 
WATER/DEMULSIFICATION 
Method of breaking shale oil-water emulsion (Patent), 4:29302 
WATER/EMULSIFICATION 
Investigation of fuels containing coal-oil-water emulsions. Third 
quarterly report, April 1-June 30, 1978, 4:28834 (FE-2689-3) 
WATER/EVAPORATION 
Vaporization of water films in rotating radial pipes, 4:31198 
WATER/HEAT TRANSFER 
Vaporization of water films in rotating radial pipes, 4:31198 
WATER/MAGNETIC SUSCEPTIBILITY 

Disk-cylinder method for using NMR to measure magnetic 

susceptibility, 4:31809 (UCID-18010) 
WATER/RADIOLYSIS 

Effects of pulse dose on hydrated electron decay kinetics in the 

pulse radiolysis of water. A computer modeling study, 4:31035 
WATER/SENSIBLE HEAT STORAGE 
Long-term storage of environmental thermal energy, 4:29742 





WATER/SOLUBILITY 


WATER/SOLUBILITY 
Interactions in the tri-n-butyl phosphate-water-diluent system, 
4:30980 


WATER/TRANSITION TEMPERATURE 
Glass transition temperatures for simple molecular liquids and 
their binary solutions, 4:31014 
WATER BRAKES/DESIGN 
Hot-water generators, water brakes, for wind power plants, 
4:29875 (NP-23622) 
WATER BRAKES/PERFORMANCE TESTING 
Hot-water generators, water brakes, for wind power plants, 
4:29875 (NP-23622) 
WATER CHEMISTRY/MEETINGS 
Water chemistry of nuclear reactor systems, 4:29994 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
LWGR TYPE REACTORS 
ORR REACTOR 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
SGHWR REACTOR 
SPERT-2 REACTOR 
SPERT-3 REACTOR 
WATER COOLED REACTORS/BLOWDOWN 
Effect of air content and mass inflow on the pressure rise in a 
containment during blowdown, 4:30207 (INIS-mf.4200) 
Pressure vessel blowdown into full pressure containment, 4:30204 
(INIS-mf-408 1) 
WATER COOLED REACTORS/PRESSURE VESSELS 
Burst tests on medium-size pressure vessels within the framework 
of the HSST program, 4:30240 
WATER COOLED REACTORS/RADIOACTIVE WASTE 
PROCESSING 
Physicochemical characterization of solidification agents used and 
products formed with radioactive wastes at LWR nuclear 
wer plants, 4:29426 (CONF-781 121-18) 
WATER COOLED REACTORS/REACTOR COOLING 
SYSTEMS 
Water chemistry of nuclear reactor systems, 4:29994 
WATER COOLED REACTORS/SPENT FUELS 
Reprocessing of nuclear fuel and plutonium breeder 
commercialization: implications of deferral, 4:29400 (RAND-P- 
6226 


WATER HEATERS 
See also ANNUAL CYCLE ENERGY SYSTEM 
Id-diagram for high gas temperatures and pressures, 4:30691 
Wind energy: heat generation. Paper H2, 4:29871 
WATER HEATERS/DESIGN 
Research and development of a heat pump water heater. Volume 
1. Final summary report, 4:31058 (ORNL/SUB-7321/1) 
WATER HEATERS/MAINTENANCE 
Furnace efficiency: space and water heating energy saving 
measures, 4:30632 
WATER HEATERS/MARKET 
Research and development of a heat pump water heater. Volume 
1. Final summary report, 4:31058 (ORNL/SUB-7321/1) 
WATER HEATERS/OPERATION 
Furnace efficiency: space and water heating energy saving 
measures, 4:30632 
WATER HEATERS/PERFORMANCE 
Performance of domestic wet heating systems in contemporary 
and future housing, 4:30623 
Research and development of a heat pump water heater. Volume 
1. Final summary report, 4:31058 (ORNL/SUB-7321/1) 
WATER POLLUTION/ENVIRONMENTAL TRANSPORT 
Marine ecology, 4:31413 (CEER-S5) 
WATER POLLUTION/MONITORING 
PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex (Analysis of Cr, Mn, Ti, V, and Zn by 
proton-induced x-ray emission (PIXE)), 4:31414 (CONF- 
771072-9) 
WATER POLLUTION/POLLUTION REGULATIONS 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
WATER POLLUTION CONTROL 
Preventing contamination of the marine environment when 
washing sand plugs with a hydrocyclone installation, 4:29176 
WATER POLLUTION CONTROL/LEGAL ASPECTS 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
WATER POLLUTION CONTROL/REGULATIONS 
ey geothermal resources of Texas, 4:29799 (CONF- 
-P2) 
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WATER POLLUTION CONTROL/WATER REQUIREMENTS 
Energy development vs water quality in the Upper Colorado and 
Upper Missouri River Basins, 4:31422 (LA-7574-MS) 
WATER RESOURCES/MATHEMATICAL MODELS 
Water resources evaluation (Use of intervention and transfer 
function analyses in modeling effects of a dam and rainfall 
quantities on the flow rate of a river), 4:31412 (ORNL/CSD/ 
TM-86) 
WATER SATURATION/MEASURING METHODS 
Instrumentation for formation evaluation and advanced logging 
techniques. Project report, 1978, 4:31360 (SAND-79-0313) 
WATER VAPOR/THERMODYNAMIC PROPERTIES 
Basic energy science, 4:30983 (ANL-78-70) 
WATER WAVES/WAVE PROPAGATION 
Water wave propagation: linear vs. nonlinear theories, 4:31582 
WATERFLOODING/EFFICIENCY 
Forecasting indices of oil field operations by new methods of oil 
yield, 4:29119 
WATERFLOODING/PUMPING 
Pumps for Water Injection, 4:29127 
WAVE POWER/ENERGY CONVERSION 
Device for making natural energy available (German Patent), 
4:30278 
WAVE POWER/FEASIBILITY STUDIES 
Wave power prospects for Mauritius, 4:29866 
WAVE PROPAGATION/TEMPERATURE DEPENDENCE 
Structural and energetic considerations of wave propagation in 
DNA, 4:31443 (UR-3490-1472) 
WAVEGUIDES/CYCLOTRON RESONANCE 
Comparison of Austin Research Associates and Los Alamos 
Scientific Laboratory loop-drive boundary conditions. Informal 
report, 4:31299 (LA-7599-MS) 
WAVEGUIDES/ELECTRIC FIELDS 
Comparison of Austin Research Associates and Los Alamos 
Scientific Laboratory loop-drive boundary conditions. Informal 
report, 4:31299 (LA-7599-MS) 
WAVEGUIDES/TRANSMISSION 
System for testing optical fibers (Patent), 4:31230 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK INTERACTIONS/GAUGE INVARIANCE 
Gauge model of weak and electromagnetic interactions with the 
symmetry SU(3) x U(1) x U(1), 4:31733 
WEAK INTERACTIONS/SUPERSYMMETRY 
Supersymmetric gauge theories and their possible applications to 
the weak and electromagnetic interactions, 4:31735 
WEAPONS 
See also NUCLEAR WEAPONS 
WEAPONS/INTERNATIONAL CONTROL 
Curbing international transfers of arms and military technology, 
4:30394 
WEATHERSTRIPPING/DESIGN 
Sealed closures with weather “ca 3 en. 4:30610 
WEATHERSTRIPPING/INSTALLATI 
Sealed closures with weather stripping (Patent), 4:30610 
WEIGHT/CORRELATIONS 
Constitutional basis of longevity in the cetacea: do the whales and 
the terrestrial mammals obey the same laws, 4:31425 (CONF- 
7809 118-1) 
WEINBERG-SALAM GAUGE MODEL/CHARGED-CURRENT 
INTERACTIONS 
Uniqueness of the Weinberg-Salam gauge model, 4:31683 
WEINBERG-SALAM GAUGE MODEL/COUPLING 
CONSTANTS 
Determination of the weak neutral couplings to hadrons from 
inclusive, semi-inclusive, and elastic reactions, 4:31698 
WEINBERG-SALAM GAUGE MODEL/ELECTRON-MUON 
UNIVERSALITY 
Uniqueness of the Weinberg-Salam gauge model, 4:31683 
WEINBERG-SALAM GAUGE MODEL/LAGRANGIAN 
FUNCTION 
Note on quantization of Weinberg-Salam unified field theory, 
4:31687 (DOE/ER/70004-219) 
WEINBERG-SALAM GAUGE MODEL/NEUTRAL-CURRENT 
INTERACTIONS 
Neutral-current results without gauge theories, 4:31693 
WEINBERG-SALAM GAUGE MODEL/RADIATIVE 
CORRECTIONS 
Neutral-current results without gauge theories, 4:31693 
WEINBERG-SALAM GAUGE MODEL/SU-2 GROUPS 
Uniqueness of the Weinberg-Salam gauge model, 4:31683 
WEINBERG-SALAM GAUGE MODEL/U-1 GROUPS 
Uniqueness of the Weinberg-Salam gauge model, 4:31683 
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WELDED JOINTS/CRACKS 

Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 

Estimation of the defect detection probability for ultrasonic tests 
on thick sections steel weldments. Technical report, 4:30816 
(EPRI-NP-991) 

Fatigue-crack growth in Inconel 718 weldments at elevated 
temperatures, 4:30822 

Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments (Neutrons), 4:30829 

Formation of microcracks during stress-relief annealing of a 
weldment in pressure vessel steel of type A508 Cl 2, 4:30797 

WELDED JOINTS/CREEP 

Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 

WELDED JOINTS/FAILURES 

Notch effects in uniaxial tension specimens, 4:30792 (ORNL/TM- 
6716) 

WELDED JOINTS/MECHANICAL PROPERTIES 

Mechanical behavior of 304 LN weldments, 4:30911 (UCRL- 
13971) 

WELDED JOINTS/PHYSICAL RADIATION EFFECTS 

Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments (Neutrons), 4:30829 

WELDED JOINTS/QUALITY CONTROL 

Equipment for the testing, inspection and monitoring of pipelines, 

4:31110 
WELDED JOINTS/RESIDUAL STRESSES 

Residual stresses due to weld repairs, cladding and electron beam 
welds and effect of residual stresses on fracture behavior. 
Annual report, September 1, 1977-November 30, 1978, 4:30135 
(NUREG/CR-0559) 

WELDED JOINTS/TENSILE PROPERTIES 

Creep crack growth in a Type 316 austenitic stainless steel weld 
metal. Part 1: effects of metallurgical variables and temperature, 
4:30813 (CEGB/RD/L/N-174/77) 

WELDED JOINTS/THERMAL SHOCK 

Finite element analysis of laser welding induced thermal shock, 

4:31056 (BDX-613-2118) 
WELDS 

See WELDED JOINTS 
WELL CASINGS/CEMENTS 

Effect of the addition of barite on the stability of slag-sand-barite 
mixtures in highly mineralized media, 4:29118 

WELL CASINGS/DAMAGE 

Analysis of causes of damage of oil well casings and their strength 

calculation, 4:29089 
WELL CASINGS/SEALS 
Safety apparatus for automatically sealing hydraulic lines within a 
sub-sea well casing (Patent), 4:29076 
WELL CASINGS/SLEEVES 
Apparatus and method for protecting well bore (Patent), 4:29079 
WELL COMPLETION/PLUGGING 

Superweighted thermosaline-stable plugging solution for 
cementing boreholes under abnormally high rock pressure 
conditions, 4:29111 

WELL COMPLETION/TOOLS 
Well perforator with anchor and method (Patent), 4:29069 
WELL DRILLING 
See also DRILLS 
ROTARY DRILLS 

First results of modern methods for the controlled drilling of wells 
as used in Armenia, 4:31123 

Use of impact energy in drilling processes oe 4:31137 

WELL DRILLING/DRILLING EQUIPMEN 

Viscosity and volumetric ratio of two- poh mixtures, fillers 
of immersible motors in the electric drive system of a dc electric 
drill, 4:29094 

WELL DRILLING/DRILLING FLUIDS 

Solutions for drilling subsaline layers, 4:29230 

WELL DRILLING/FRICTION 

Relationship between friction sparks and the geological 

characteristics of rock in borehole blast-drilling, 4:29249 
WELL DRILLING/GEOPRESSURE ANOMALIES 

Abnormally high pressures in Paleozoic deposits of the western 

marginal zone of the Pre-Caspian depression, 4:29052 
WELL DRILLING/OPTIMIZATION 

Determination of optimal parameters for drilling with helical 
facing motors, 4:29117 

Effective drilling technology with rolling cutter bits, 4:29103 

WELL DRILLING/PRESSURE MEASUREMENT 

Analysis of a pressure diagram when fluid is displaced in a 
borehole connected to a bed of high water conductivity, 
4:29110 


WIND TURBINES/WATER BRAKES 


WELL DRILLING/REVIEWS 
Rotary drilling of exploratory wells (Book; in Russian), 4:31138 
WELL DRILLING/SAFETY 
Contemporary methods for the prediction and prevention of 
accidents in exploratory drilling (Book), 4:31136 
WELL DRILLING/WATER POLLUTION CONTROL 
Preventing contamination of the marine environment when 
washing sand plugs with a hydrocyclone installation, 4:29176 
WELLMAN-GALUSHA PROCESS/HAZARDS 
Safety analysis and hazards evaluation [for] U.S. Bureau of Mines, 
Twin Cities, Minnesota, Wellman-Galusha coal gasifier. Final 
report, 4:28745 (FE-3193-1) 
WEST VALLEY PROCESSING PLANT/DECOMMISSIONING 
Western New York Nuclear Service Center study. Companion 
report, 4:29401 (TID-28905-3) 
WEST VIRGINIA/COAL MINING 
Local socioeconomic changes and public fiscal implications of 
coal development in Wayne County, West Virginia, 4:29012 
(ANL/EES-TM-26) 
WEST VIRGINIA/GEOLOGICAL SURVEYS 
Quarterly progress report, October-December 1978, 4:29219 
(TID-29369) 
Quarterly progress report, July-September 1978, 4:29218 (TID- 
4 


29341) 
WEST VIRGINIA/GEOPHYSICAL SURVEYS 
Quarterly progress report, October-December 1978, 4:29219 
(TID-29369) 
Quarterly progress report, July-September 1978, 4:29218 (TID- 
29341 
WEST VIRGINIA/NATURAL GAS DEPOSITS 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Quarterly technical progress 
report, October-December 1978, 4:29217 (ORO-5205-9) 
WHEAT/NUCLEAR REACTION ANALYSIS 
Feasibility and market potential of protein determination of wheat 
using californium-252, 4:30960 (CONF-760436-P2) 
WHISTLERS/INTERACTIONS 
Nonlinear theory of the interaction of quasimonochromatic wave 
packets with hot plasma electrons, 4:31587 
WHISTLERS/MODULATION 
Nonlinear theory of the interaction of quasimonochromatic wave 
packets with hot plasma electrons, 4:31587 
WILD ANIMALS/BEHAVIOR 
Preliminary studies of bobcat activity patterns (In mountainous 
forests of eastern Tennessee), 4:31405 (CONF-781154-2) 
WILD ANIMALS/HOME RANGE 
Preliminary studies of bobcat activity patterns (In mountainous 
forests of eastern Tennessee), 4:31405 (CONF-781154-2) 
WIND/DATA 
Environmental data for sites in the National Solar Data Network, 
4:29585 (SOLAR/0010-79/01) 
WIND POWER/AVAILABILITY 
Annual report of the Wind Characteristics Program Element for 
the period July 1977-July 1978 (USA), 4:29869 (PNL-2545) 
Session IV: wind energy (Hawaii), 4:29867 (CONF-7705119-) 
Session IV: wind energy (Hawaii), 4:29868 (CONF-7705119-) 
WIND POWER/ENERGY CONVERSION 
Device for making natural energy available (German Patent), 
4:30278 
WIND POWER/RESEARCH PROGRAMS 
New sources of energy. Annual report 1977, 4:30536 (NP-23610) 
WIND POWER/RESOURCE ASSESSMENT 
Alaska Regional Energy Resources Planning Project, Phase 1. 
Volume I. Alaska’s energy resources: findings and analysis. 
Final report, 4:30374 (RLO-2435-1(Vol.1)) 
WIND TURBINES/COMPUTER-AIDED DESIGN 
MOD.-1 WTG dynamic analysis, 4:29873 
WIND TURBINES/CONTROL SYSTEMS 
Wind energy: heat generation. Paper H2, 4:29871 
WIND TURBINES/DESIGN 
Wind turbine structural dynamics, 1977, 4:29874 
WIND TURBINES/DYNAMIC LOADS 
MOD.-1 WTG dynamic analysis, 4:29873 
WIND TURBINES/ENERGY STORAGE SYSTEMS 
Wind energy: heat generation. Paper H2, 4:29871 
WIND TURBINES/FEASIBILITY STUDIES 
Session IV: wind energy (Hawaii), 4:29870 (CONF-7705119-) 
WIND TURBINES/MEETINGS 
Wind turbine structural dynamics, 1977, 4:29874 
WIND TURBINES/SITE SELECTION 
Annual report of the Wind Characteristics Program Element for 
the period July 1977-July 1978, 4:29869 (PNL-2545) 
WIND TURBINES/TURBINE BLADES 
Session IV: wind energy, 4:29872 (CONF-7705119-) 
WIND TURBINES/WATER BRAKES 
Hot-water generators, water brakes, for wind power plants, 
4:29875 (NP-23622) 
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WIND TURBINES/WATER HEATERS 
Wind energy: heat generation. Paper H2, 4:29871 
WINDOWS 
See also STORM WINDOWS 
WINDOWS/HEAT LOSSES 
Description of the possibilities for energy savings during the 
— and construction of apertures in a (cross-section 
eport). Final pond - German), 4:30595 (BMFT-FB-T-78-15) 
WINDOWS/POLIS 
60-inch annular kta Polisher for LASL’s LASER-fusion effort, 
4:31944 (LA-UR-79-136) 
WINKLER PROCESS/COMPARATIVE EVALUATIONS 
Development and research in the field of coal technology, 4:28679 
(AED-CONF-78-153-002) 
WINKLER PROCESS/OPTIMIZATION 
State of coal gasification, 4:28677 (AED-Conf-77-565-005) 
WISCONSIN/GOVERNMENT POLICIES 
Increased coal use and State Department of Transportation policy, 
4:28982 
WOOD/COMBUSTION 
Wood-fired electricity generation in Eastern Ontario, 4:29940 
(NP-23601) 
WOOD/GAS GENERATORS 
Gasification of wood residues, 4:29552 
WOOD/GASIFICATION 
Gasification of wood residues, 4:29552 
WOOD/LIQUEFACTION 
Liquid fuels from renewable resources: feasibility study. Volume 
C. Forest studies, 4:30546 (NP-23604(Vol.C)) 
WOOD/PHYSICAL PROPERTIES 
Burning wood, 4:30550 
WOOD/PRODUCTION 
Wood-fired electricity generation in Eastern Ontario, 4:29940 
(NP-23601) 
WOOD BURNING FURNACES/INSTALLATION 
Burning wood, 4:30550 
WOOD BURNING FURNACES/PERFORMANCE 
Burning wood, 4:30550 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
WOOD PRODUCTS INDUSTRY/STEAM GENERATION 
Integrated wood waste power plant moves towards energy 
independence, 4:30654 
WOOD WASTES/BIBLIOGRAPHIES 
IEA Biomass Information Service. Current awareness bulletin, 
May-June 1978, 4:29624 (NP-23641) 
WOOD WASTES/CHEMICAL COMPOSITION 
Development of a small institutional heating plant to utilize forest 
residue fuels, 4:30614 
WOOD WASTES/COMBUSTION 
Development of a small institutional heating plant to utilize forest 
residue fuels, 4:30614 
WOOD WASTES/FLUIDIZED-BED COMBUSTION 
Integrated wood waste power plant moves towards energy 
independence, 4:30654 
WOOD WASTES/THERMODYNAMIC PROPERTIES 
Development of a small institutional heating plant to utilize forest 
residue fuels, 4:30614 
WOOD WASTES/USES 
Potential energy uses for diseased and beetle-killed timber and 
forest residues in the blue mountain area of Oregon. Final 
report, September 30, 1977-September 29, 1978, 4:29625 (RLO- 
2227/T33-1) 
WORKERS 
See PERSONNEL 
WORKING FLUIDS/THERMODYNAMIC PROPERTIES 
Optimization of energy conversion systems, 4:29815 (LA-7470-C) 
WWER TYPE REACTORS 
Effect of changes of nuclear power plants characteristics on 
nuclear power development in Czechoslovakia, 4:30019 (INIS- 
mf-4054) 
Present state in projecting the Kojetice nuclear heat and power 
plant, 4:30021 (INIS-mf-4055) 
WWER TYPE REACTORS/CONTAINMENT 
Containment for nuclear power and heat plants, 4:30202 (INIS-mf- 


4055) 
WWER TYPE REACTORS/DISTRICT HEATING 
Development of WWER type nuclear reactors for heat supply in 
Czechoslovak conditions, 4:30120 (INIS-mf-4055) 
WWER TYPE REACTORS/LOAD MANAGEMENT 
Performance evaluation of a group of WWER nuclear power 
plant units from the point of view of optimal control properties 
and the cooperation with other sources in the system, 4:30018 
(INIS-mf-4054) 
WWER TYPE REACTORS/REACTOR ACCIDENTS 
Hygiene problems in building a nuclear power and heat plant near 
Bratislava, 4:30201 (INIS-mf-4055) 
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WWER TYPE REACTORS/REACTOR KINETICS 

Linearized dynamical model of WWER type reactor core for the 
purpose of power control synthesis and analysis, 4:30020 (INIS- 
mf-4054) 

WWER TYPE REACTORS/REACTOR SAFETY 

Results of research into nuclear power plant safety, 4:30200 (INIS- 
mf-4054) 

WWER type reactors used as multipurpose nuclear power 
sources, 4:30203 (INIS-mf-4055) 

WWER TYPE REACTORS/STEAM TURBINES 

250 MW condensing single-automatic bleeder turbine for reactor 
WWER 500 or WWER 1000, 4:30022 (INIS-mf-4055) 

K-1000-60/3000 steam turbine made by Leningrad Metal Works 
for nuclear power plants, 4:30033 

WYOMING/MAGNETIC SURVEYS 

Aerial gamma ray and magnetic survey: Rock Springs, Rawlins, 

and Cheyenne quadrangles, Wyoming and the Greeley 
quadrangle, Colorado. Final report, 4:29324 (GJBX- 
11(79)(Vol.1)) 

Aerial gamma ray and magnetic survey: Rockies/Laramie Range 
Project, Cheyenne Quadrangle, Wyoming. Final report (NURE 
program), 4:29329 (GJBX-17(79)(Vol.2)(Cheyenne)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Casper Quadrangle (NURE program), 
4:29346 (GJBX-40(79)(Vol.2-A)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Arminto Quadrangle (NURE program), 
4:29347 (GJBX-40(79)(Vol.2-B)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Lander Quadrangle (NURE program), 
4:29348 (GJBX-40(79)(Vol.2-C)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Thermopolis Quadrangle (NURE 
program), 4:29349 (GJBX-40(79)(Vol.2-D)) 

WYOMING/OIL FIELDS 

Office of naval petroleum and oil shale reserve. Annual report of 

operations, October 1, 1978, 4:29062 (DOE/RA-0011) 
WYOMING/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic survey: Rock Springs, Rawlins, 
and Cheyenne quadrangles, Wyoming and the Greeley 
quadrangle, Colorado. Final report, 4:29324 (GJBX- 
11(79)(Vol.1)) 

Aerial gamma ray and magnetic survey: Rockies/Laramie Range 
Project, Cheyenne Quadrangle, Wyoming. Final report (NURE 
program), 4:29329 (GJBX-17(79)(Vol.2)(Cheyenne)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Casper Quadrangle (NURE program), 
4:29346 (GJBX-40(79)(Vol.2-A)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Arminto Quadrangle (NURE program), 
4:29347 (GJBX-40(79)(Vol.2-B)) 

Study of airborne gamma-ray spectrometer data procedures: Wind 
River Basin, Wyoming, Lander Quadrangle (NURE program), 
4:29348 (GJBX-40(79)(Vol.2-C)) 

WYOMING/RESOURCE POTENTIAL 

Modes of uranium occurrences in Colorado Front Range, 4:29326 

(GJBX-15(79)) 
WYOMING/URANIUM DEPOSITS 

Modes of uranium occurrences in Colorado Front Range, 4:29326 

(GJBX-15(79)) 
WYOMING/URANIUM RESERVES 

Study to integrate NURE data (Shirley Basin and Gas Hills in 

Wyoming), 4:29318 (GJBX-25(79)) 


X 


X-2830 RESONANCES/PARTICLE PRODUCTION 
Production of chi (2.85) particles in the charge-exchange reaction 
a” p—chin, chi—2y at momentum of 40 GeV/c, 4:31677 
X-2830 RESONANCES/RADIATIVE DECAY 
Production of chi (2.85) particles in the charge-exchange reaction 
a” p—chin, chi—2y at momentum of 40 GeV/c, 4:31677 
XENON/PION MINUS REACTIONS 
Cross section for the production of K° mesons emitted at large 1.s. 
angles from carbon and xenon nuclei, 4:31676 
XENON/RADIOACTIVE WASTE PROCESSING 
Process for the removal of fission-product inert gases in the 
reprocessing of nuclear fuel material (Patent), 4:29404 
XENON/SEPARATION PROCESSES 
Process for treating radioactive waste gases (Patent), 4:29436 
XENON 133/FISSION PRODUCT RELEASE 
183Xe gas release during irradiation of uranium metal in the 
presence of air, 4:29391 
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XENON IONS/COLLISIONS 
Transmission sputtering of gold thin-films by low-energy (< 1 
keV) xenon ions: I. The system and the measurement, 4:31596 
(COO-3158-54) 
XENON IONS/TRANSMISSION 
Transmission sputtering of gold thin-films by low-energy (< 1 
keV) xenon ions: I. The system and the measurement, 4:31596 
(COO-3158-54) 
XENON ISOTOPES 
Spectra of delayed protons and a particles from odd-odd neutron- 
deficient nuclei (62 < or = A < or = 206), 4:31793 
XI MINUS/RADIATIVE DECAY 
Radiative weak decays of baryons as single-quark transitions, 
4:31690 
X-RAY EMISSION ANALYSIS 
See also X-RAY FLUORESCENCE ANALYSIS 
X-RAY EMISSION ANALYSIS/SAMPLE PREPARATION 
Nuclear and radiochemical techniques in chemical analysis. 
Progress report, August 1, 1977-July 31, 1978, 4:30966 (COO- 
3126-38) 
X-RAY FLUORESCENCE ANALYSIS/SYNCHROTRON 
RADIATION 
X-ray fluorescence with synchrotron radiation, 4:31321 (CONF- 
781113-12) 
X-RAY LASERS/RESEARCH PROGRAMS 
Generation of coherent and incoherent vacuum ultraviolet 
radiation, 4:31183 
X-RAY SPECTROMETERS/DESIGN 
Two-crystal soft x-ray spectrometer, 4:31335 
X-RAY SPECTROMETERS/PERFORMANCE 
Two-crystal soft x-ray spectrometer, 4:31335 
X-RAY TRANSMISSION SCANNING 
See PHOTON TRANSMISSION SCANNING 
XYLANASES/CHEMICAL REACTIONS 
Conversion of agricultural by-products to sugars. Progress report, 
4:31429 
XYLANASES/CHROMATOGRAPHY 
Conversion of agricultural by-products to sugars. Progress report, 
4:31441 
XYLANASES/ENZYME ACTIVITY 
Conversion of agricultural by-products to sugars. Progress report, 
4:31429 
Conversion of agricultural by-products to sugars. Progress report, 
4:31441 
XYLANASES/PURIFICATION 
Conversion of agricultural by-products to sugars. Progress report, 
4:31429 
Conversion of agricultural by-products to sugars. Progress report, 
4:31441 
XYLANS/ENZYMATIC HYDROLYSIS 
Conversion of agricultural by-products to sugars. Progress report, 
4:31429 
Conversion of agricultural by-products to sugars. Progress report, 
4:31441 


Y 


YANG-MILLS THEORY/FIELD EQUATIONS 
What does the Euclidean pseudoparticle do in Minkowski space 
(Topology), 4:31726 (DOE/ER/70004-224) 
YANG-MILLS THEORY/INSTANTONS 
What does the Euclidean pseudoparticle do in Minkowski space 
(Topology), 4:31726 (DOE/ER/70004-224) 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YTTERBIUM/ACTIVATION ANALYSIS 
Harrisburg 1°x 2° NTMS area, Pennsylvania: data release, 4:29343 
(GJBX-31(79)) 
YTTERBIUM 174/GIANT RESONANCE 
Width of E1 giant resonance of deformed nuclei in the 150< or 
=A < or =186 region, 4:31766 
YTTERBIUM 174 TARGET/PHOTONUCLEAR REACTIONS 
Width of E1 giant resonance of deformed nuclei in the 150< or 
=A < or =186 region, 4:31766 
YTTRIUM/METALLURGICAL EFFECTS 
Development of Co-free Ni-base superalloy for HTGR, 4:30042 
YTTRIUM 90/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 


ZINC HALIDES/CATALYTIC EFFECTS 


YTTRIUM 91/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
YTTRIUM ALLOYS/CORROSION 
Correlation of the high-temperature behavior of structural alloys 
in coal conversion environments with the components of the 
alloys of the corrosive environments, 4:28695 (CONF-781018-) 
Mechanism of corrosion of structural materials in contact with 
coal chars in coal gasifier atmospheres, 4:28703 (CONF-781018- 


) 
YTTRIUM ALLOYS/INSPECTION 
Inspection techniques for wear- and process-resistant coatings, 
4:28690 (CONF-781018-) 
YTTRIUM HYDRIDES/ELECTRON SPIN RESONANCE 
Proton location in metal hydrides using electron spin resonance 
(ER*®), 4:30890 (SAND-79-0244C) 
YTTRIUM OXIDES/FABRICATION 
Fabrication of thin-walled ceramic structures, 4:30887 
YUGOSLAVIA/OIL FIELDS 
Selection of demulsifier for water-in-oil (w/o) emulsion from 
"Kelebija” oil field, 4:29084 


z 


Z*RESONANCES/PARTICLE PRODUCTION 

KN partial-wave analysis and Z* resonances (Cross sections, 

polarization, review), 4:31713 (LBL-7976) 
ZEA MAYS 

See MAIZE 
ZEOLITES/CATALYTIC EFFECTS 

Comparison of catalytic cracking on LaX and LaY catalysts, 
4:29136 

Conversion of coal-derived liquids with a crystalline 
aluminosilicate zeolite catalyst (Patent), 4:28814 

Method of upgrading a Fische-Tropsch light oil (Patent), 4:29535 

ZEOLITES/CHEMICAL PREPARATION 
Hydrocarbon conversion catalyst manufacture (Patent), 4:29134 
ZINC/ACTIVATION ANALYSIS 

Analysis of geological material and especially ores by means of a 
252Cf source, 4:30956 (CONF-760436-P2) 

Evaluation of some procedures relevant to the determination of 
trace elemental components in biological materials by 
destructive neutron activation analysis, 4:30965 

ZINC/CHEMICAL REACTIONS 

Chemical models for metals in coastal environments (Equilibrium 
models for metals in marine sewage outfalls), 4:31417 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 

ZINC/INTESTINAL ABSORPTION 

Molecular mechanisms of the epithelial transport of toxic metal 
ions, particularly mercury, cadmium, lead, arsenic, zinc, and 
copper. Comprehensive progress report, October 1, 1975- 
December 31, 1978, 4:31454 (COO-2792-8) 

ZINC/X-RAY EMISSION ANALYSIS 

PIXE analysis of metals in sludge and marine sediments in the 
New York Bight Apex (Analysis of Cr, Mn, Ti, V, and Zn by 
proton-induced x-ray emission (PIXE)), 4:31414 (CONF- 
771072-9) 

ZINC 65/DOSIMETRY 

Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 

ZINC ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 

Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 

ZINC ALLOYS/LATTICE PARAMETERS 

Elastic energy and metastable phase equilibria for coherent 

mixtures in cubic systems, 4:30803 (ORNL-5509) 
ZINC CHLORIDES/CATALYTIC EFFECTS 

Hydrocracking of anthracene and phenanthrene over molten zinc 

chloride catalyst, 4:28824 
ZINC CHLORIDES/NMR SPECTRA 

Analysis and computerized fitting of the lineshape of the NNR 

powder pattern, 4:31808 (IS-4516(Rev.)) 
ZINC HALIDES/CATALYTIC EFFECTS 

Method for producing hydrocarbon fuels from heavy polynuclear 

hydrocarbons by use of molten metal halide catalyst (Patent; 





ZINC HYDRIDES/NMR SPECTRA 


hydrocracking of heavy hydrocarbons entrained on zinc halide 
catalyst), 4:29536 
ZINC HYDRIDES/NMR SPECTRA 
Analysis and computerized fitting of the lineshape of the NMR 
powder pattern, 4:31808 (IS-4516(Rev.)) 
ZINC OXIDES/CATALYTIC EFFECTS 
Process for desulfurization using particulate zinc oxide shapes of 
high surface area and improved strength (Patent), 4:29132 
ZINC OXIDES/IONIC CONDUCTIVITY 
Recent results on lithium ion conductors, 4:30903 
ZINC PHOSPHIDES/CHARGE DENSITY 
Electronic density of states and bonding in chalcopyrite-type 
semiconductors, 4:30914 
ZINC PHOSPHIDES/PHOTOVOLTAIC EFFECT 
Spectral response measurements of minority-carrier diffusion 
length in Zn3P2, 4:29605 
ZINC SULFATES/MUTAGEN SCREENING 
Quantitative mammalian cell mutagenesis and a preliminary study 
of the mutagenic potential of metallic compounds (Cell system 
used was CHO/HGPRT), 4:31504 (CONF-7811110-1) 
ZINC SULFIDES/CRYSTAL GROWTH 
Sixth quarterly report of research on Cu/sub x/S-(Cd,Zn)S 
photovoltaic solar energy converters, 4:29601 (LBL-8666) 
ZINC-AIR BATTERIES/ANODES 
Gas depolarized galvanic cell with fine anode material (Patent), 
4:30335 
ZINC-CHLORINE BATTERIES/DESIGN 
Electro-chemical cells (Patent), 4:30289 
ZINC-CHLORINE BATTERIES/ELECTROLYTES 
Electro-chemical cells (Patent), 4:30289 
Rechargeable zinc chloride cell or battery, 4:30301 
ZINC-CHLORINE BATTERIES/HALOGENS 
Electro-chemical cells (Patent), 4:30293 
ZINC-MANGANESE BATTERIES/ANODES 
Electrochemical element and method of assembling (German 
patent), 4:30340 
ZIRCALOY/EMBRITTLEMENT 
Embrittlement of zircaloy cladding due to oxygen uptake 
(CBRTTL), 4:30190 (CDAP-TR-052) 
ZIRCALOY/PHYSICAL RADIATION EFFECTS 
Feasibility of Zircaloy as a fuel clad and structural material in an 
LAFR-LWR, 4:30076 (LA-7621-MS) 
ZIRCALOY 2/BRAZING 
Plating on Zircaloy-2, 4:30795 (SAND-78-8045) 
ZIRCALOY 2/CREEP 
Creep rupture properties of beta-phase Zircaloy-2 cladding in the 
region 1000-1500°C, 4:30825 
ZIRCALOY 2/PHYSICAL RADIATION EFFECTS 
Constitutive relations for nuclear reactor core materials (Fast 
neutron irradiation), 4:30873 
ZIRCALOY 2/SOLDERING 
Plating on Zircaloy-2, 4:30795 (SAND-78-8045) 
ZIRCALOY 4/CORROSION 
Corrosion of Zircaloy-4 tubing in 680F water (LWBR 
development program), 4:30857 (WAPD-TM-1322) 
ZIRCALOY 4/PHYSICAL RADIATION EFFECTS 
Incidence of specifically nuclear phenomena on the choice of 
metallic materials, 4:30882 
ZIRCONIUM/ACTIVATION ANALYSIS 
Analysis of geological material and especially ores by means of a 
252 Cf source, 4:30956 (CONF-760436-P2) 
ZIRCONIUM/CHEMICAL REACTIONS 
Process for treating radioactive waste gases (Patent), 4:29436 
ZIRCONIUM/CRYSTAL-PHASE TRANSFORMATIONS 
Partitioning of iron to Zr2A1 during the peritectoid transformation 
Zr + Zr2Al — ZrsAl, 4:30810 
ZIRCONIUM/DISLOCATIONS 
Anomalously large amplitude dependent damping and modulus 
defect in polycrystalline zirconium, 4:30833 
ZIRCONIUM/INTERNAL FRICTION 
Anomalously large amplitude dependent damping and modulus 
defect in polycrystalline zirconium, 4:30833 
ZIRCONIUM/METALLURGICAL EFFECTS 
Development of Co-free Ni-base superalloy for HTGR, 4:30042 
ZIRCONIUM/SOLVENT EXTRACTION 
Extraction of zirconium from nitric acid media by butyl lauryl 
phosphoric acid in dodecane, 4:30979 
ZIRCONIUM/SORPTIVE PROPERTIES 
Molecular wake-shield precursor experiment. Final report, July 1, 
1978-December 31, 1978, 4:30837 (IS-4618) 
ZIRCONIUM/STABILITY 
ere of iron to Zr2Al during the peritectoid transformation 
ZrAl -_ Zr3Al, 4:30810 
ZIRCONIUM 95/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
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radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
ZIRCONIUM 97/DOSIMETRY 
Internal radiation dose calculations with the INREM II computer 
code (Human organ dose calculations from inhaled or injested 
radionuclides of interest in the light-water-reactor fuel cycle), 
4:31495 (CONF-7810123-1) 
ZIRCONIUM ALLOYS 
See also ZIRCONIUM BASE ALLOYS 
ZIRCONIUM ALLOYS/CHEMICAL REACTIONS 
Process for treating radioactive waste gases (Patent), 4:29436 
ZIRCONIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Elastic energy and metastable phase equilibria for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
ZIRCONIUM ALLOYS/ELECTRIC POTENTIAL 
Influence of thermally activated flux creep on the AC response of 
a hard superconductor, 4:30844 
ZIRCONIUM ALLOYS/LATTICE PARAMETERS 
Elastic energy and metastable phase (ORNL: for coherent 
mixtures in cubic systems, 4:30803 (ORNL-5509) 
ZIRCONIUM ALLOYS/MAGNETIC FLU 
Influence of thermally activated flux creep rt the AC response of 
a hard superconductor, 4:30844 
ZIRCONIUM BASE ALLOYS 
See also ZIRCALOY 
ZIRCONIUM BASE ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Partitioning of iron to Zr2A] during the peritectoid transformation 
Zr + Zr2Al > ZrsAl, 4:30810 
ZIRCONIUM BASE ALLOYS/FRACTURE PROPERTIES 
Fracture behaviour of zirconium alloy pressure tubes for Canadian 
nuclear power reactors, 4:30043 
High-temperature nitriding of the Zr + 1% Nb alloy, 4:30830 
ZIRCONIUM BASE ALLOYS/NITRIDATION 
High-temperature nitriding of the Zr + 1% Nb alloy, 4:30830 
ZIRCONIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
Experimental determination of gauge length of ring samples cut 
rom fuel claddings during cross tension (OKh16N15M3B and 
OOKh16N15M3B steels, OOKh20N30B, Zf + 12 Nb and Zr + 
2.5% Nb alloys), 4:30870 (NIIAR-P-23(317)) 
ZIRCONIUM BASE ALLOYS/STABILITY 
Ss of iron to Zr2Al os the peritectoid transformation 
+ ZrAl > ZrsAl, 4:3081 
ZIRCONIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Variants of ZrsCo and their superconducting critical temperatures, 
4:31819 
ZIRCONIUM CARBIDES/SORPTIVE PROPERTIES 
Work function of zirconium carbide-oxygen, 4:30899 
ZIRCONIUM CARBIDES/SURFACE PROPERTIES 
Work function of zirconium carbide-oxygen, 4:30899 
ZIRCONIUM CARBIDES/WORK FUNCTIONS 
Work function of zirconium carbide-oxygen, 4:30899 
ZIRCONIUM HYDRIDES/DISLOCATIONS 
Anomalously large amplitude dependent damping and modulus 
defect in polycrystalline zirconium, 4:30833 
ZIRCONIUM HYDRIDES/INTERNAL FRICTION 
Anomalously large amplitude dependent damping and modulus 
defect in polycrystalline zirconium, 4:30833 
ZIRCONIUM OXIDES/ADSORPTION 
Work function of zirconium carbide-oxygen, 4:30899 
ZIRCONIUM OXIDES/EVAPORATION 
High temperature thermodynamics and vaporization of the 
zirconium-niobium-oxygen system, 4:30984 (COO-1140-224) 
ZIRCONIUM OXIDES/SORPTIVE PROPERTIES 
Work function of zirconium carbide-oxygen, 4:30899 
ZIRCONIUM OXIDES/SURFACE PROPERTIES 
Work function of zirconium carbide-oxygen, 4:30899 
ZIRCONIUM OXIDES/THERMODYNAMIC PROPERTIES 
High temperature thermodynamics and vaporization of the 
zirconium-niobium-oxygen system, 4:30984 (COO-1140-224) 
ZIRCONIUM OXIDES/WORK FUNCTIONS 
Work function of zirconium carbide-oxygen, 4:30899 
ZT-40 DEVICES/RESEARCH PROGRAMS 
LASL: controlled thermonuclear research program. Progress 
report, January-December 1977, 4:31916 (LA-7474-PR) 
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4,121,019 4:30290 2549 4:29471 S, PC A06/MF A0O1 

4,121,024 4:30311 2583(No.6) 4:29809 S, PC A03/MF AOI 

4,121,673 4:31115 2667 4:30009 , PC A03/MF AO1 

4,121,969 4:30131 , PC A02/MF AOI 
, PC A04/MF AOI 

, PC A08/MF AO! 
. PC A0S/MF AO1 

S, PC A06/MF AO! 

4:29548 . NTIS, PC A0S/MF AOI 

: mgt : pod 4:30027 See NUREG/CR-0608 

@1080n 429301 4:29470 See NUREG/CR-0530 

4124445 4.30137 4:29649 Dep. NTIS, PC A03/MF AO1 

4,124,446 4:29438 PNL-MA- 

4124525 4:29439 5 4:29784 Dep. NTIS, PC A12/MF AO1 
ot - PNL-SA- 

atta 423437 . 4:29549 Dep. NTIS, PC A03/MF AO1 

4,126,010 4: 31114 

ree pron 4:31849 Dep. NTIS, PC A03/MF AOI 

4,126,426 4.28965 4:31850 Dep. NTIS, PC A02/MF AO! 

4,126,427 4:28755 4:31960 Dep. NTIS, PC A02/MF A0O1 

4,126,539 4:31007 4:31871 Dep. NTIS, PC A03/MF AO1 

4,126,579 4:29134 4:31872 Dep. NTIS, PC A02/MF AOl1 

4,126,644 4:29535 4:31873 Dep. NTIS, PC A02/MF AO1 

4,127,138 4:29189 ' 4:31851 Dep. NTIS, PC A02/MF A0O1 

4,127, : 

2137390 ora 4:31994 Dep. NTIS, PC A06/MF A0O1 

4,127,391 4:28655 RAND- ‘ 

4,127,392 4:28754 4:29400 Rand Corp., Santa Monica, 

4,127,393 4:29133 CA 

4,127,397 4:29435 

4,127,705 4:30307 3-40T 4:30084 RSO 

4,128,471 4:28807 RE-A- 

4,128,619 4:29132 78-096 4:30169 See LTR-111-103 

4,129,421 4:29151 78-103(Rev.A) 4:30211 See LTR-113-51(Rev.A) 

4,129,481 4:29378 RE-P- 

4,129,497 4:29131 78-086 4:30227 Dep. NTIS, PC A0S/MF AO1 

4,129,689 4:30289 REG/G- 

4,129,692 4:30306 1.112(5-77) 4:30107 NUREG, Washington, DC 

4,130,403 4:29226 RERF-TR- 

4,130,942 4:31361 0-77 4:31482 Dep. NTIS, PC A02/MF AO1 

4,131,568 4:29537 4-77 4:31515 Dep. NTIS, PC A02/MF AOl 

4,131,569 4:29525 RFP- 

4,133,174 4:30756 2811 4:29432 Dep. NTIS, PC A02/MF A0O1 

4,133,380 4:29300 2845 4:31040 Dep. NTIS, PC A03/MF AO1 

4,133,381 4:29299 RFP-Trans- 

4,133,382 4:29298 261 4:31046 Dep. NTIS, PC A03/MF A01 

4,133,383 4:29068 265 4:30799 Dep. NTIS, PC A02/MF A01 

4,133,384 4:29067 271 4:30967 Dep. NTIS, PC A02/MF A01 


esgg 


4,122,028 4:29440 aeeaat 
4,122,351 4:31063 pon oe 
4,122,899 4:29069 — 
4,123,324 4:31043 py nnd 
4,123,484 4:29404 


SPFFFFIFF 
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Report No. 


RHO-BWI-C- 


RHO-BWI-CD- 

18 

RHO-BWI-LD- 
16 


RHO-C- 


10 
RHO-LD- 
50 
64 
65 


RHO-SA- 


10 


RISLEY-Trans- 


3181 


RLO- 


2225-T19-51 
2227/T33-1 
2230-T4-203 
2230/T4-219 
2230-T4-222 
2250/T4-224 
2435-1(Vol.1) 
2435-1(Vol.2) 


SAI- 


79-825-WA 


SAN- 


0113-T1 
1101/PA2-12 
1212-1 
1236-1 
1582-1 
2184-1 


SAND- 


75-0248D 
77-1339 
77-2011 
77-8047 
78-0046 
78-0605C 
78-061 1(Vol.5) 
78-0612 
78-0671 
78-0898C 
78-0939C 
78-0963 
78-1088 
78-1291 
78-1341(Rev.) 
78-1427C 
78-1435C 
78-1499C 
78-1501 
78-1652 
78-1667 
78-1745 
78-1782 
78-1810C 
78-1850 
78-1901 
78-1919C 
78-1922C 
78-1991 
78-2085C 
78-2122C 
78-2140C 
78-2154C 
78-2182 
78-2194C 
78-2233 
78-2246 
78-2270C 
78-2306 
78-2392C 
78-2419C 
78-6022 
78-6022 
78-7024 
78-7045 
78-8024 
78-8027 


Abstract No. 


4:29452 
4:29453 
4:29454 


4:29455 
4:29456 
4:31524 


4:30969 
4:29421 
4:29410 


4:29411 
4:30179 


4:31447 
4:29625 
4:31696 
4:31687 
4:31725 
4:31726 
4:30374 
4:30375 


4:29388 


4:29602 
4:29641 
4:30776 
4:31937 
4:29065 
4:30742 


4:29412 
4:31640 
4:30302 
4:30793 
4:31351 
4:31300 
4:30213 
4:29480 
4:29475 
4:29702 
4:30228 
4:29584 
4:29642 
4:31978 
4:31995 
4:30804 
4:31961 
4:31962 
4:31979 
4:31980 
4:29457 
4:30897 
4:29591 
4:30011 
4:29422 
4:30216 
4:30229 
4:30927 
4:29458 
4:30230 
4:31295 
4:30231 
4:28806 
4:29703 
4:29459 
4:31981 
4:31945 
4:29433 
4:31141 
4:30871 
4:29704 
4:31355 
4:31355 
4:29603 
4:29643 
4:31377 
4:30794 


Availability 


Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A04/MF AOl1 


Dep. NTIS, PC A07/MF AOl1 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF AOl1 


Dep. NTIS, PC A02/ 


British Library Lending Div., 
Yorkshire, England 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A04/MF AOI 
See DOE-ER-70004-203 

See DOE/ER/70004-219 

See DOE/ER/70004-222 

See DOE/ER/70004-224 
Dep. NTIS, PC A13/MF A0O1 
Dep. NTIS, PC A19/MF AO1 


See UCRL-13942(Pt.2) 


Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC Al4/MF AOl1 
Dep. NTIS, PC A08/MF AO1 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A09/MF AOl1 


Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A13/MF AO 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
See NUREG/CR-0323(Vol.5) 
Dep. NTIS, PC A06/MF AOI 
See NUREG/CR-0616 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
See NUREG/CR-0549 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A03/MF AOI 
See NUREG/CR-0422 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A09/MF AOI 
Dep. NTIS, PC A08/MF AOI 


Dep. 
Dep. 


NTIS, PC A04/MF AO1 
NTIS, PC A03/MF AOl 
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Report No. 


78-8034 
78-8045 
79-0003C 
79-0015C 
79-0069 
79-0214 
79-0222C 
79-0226 
79-0244C 
79-0313 
79-0330C 
79-0334C 
79-0378C 
79-0405C 
79-0488 
79-0813C 
79-7001 
79-8203 
79-8206 
79-8212 
1137-9 
SERI- 
36 
SIB-D- 
9-1977 


SIB-R- 
48-1978 


75-1977 
83-1978 


SIND-PM- 
1978-4 


SLAC-PUB- 

2186 

2200 

2207 

2224 

2236 
SOLAR/0010- 

79/01 
SOLAR/2028- 

78/60 
STI/PUB- 

473 


488 
491(Vol.1) 
491(Vol.2) 

STU- 

75-3255 
75-3256 
75-3549 
75-4514 
76-4686 


77-008 
TAC-H- 
78-004 


TAC-RS- 
78-001 


TFBP-TR- 
286 
302(Rev.1) 
309 


TID- 


4579-R 10(Suppl.3) 


28396 
28519 
28703 
28736 


28883(Draft) 
28903(Draft) 


Abstract No. Availability 


4:29477 
4:30795 
4:31982 
4:30910 
4:31983 
4:29476 
4:31963 
4:31828 
4:30890 
4:31360 
4:31964 
4:29460 
4:29461 
4:29462 
4:31984 
4:31026 
4:29604 
4:31332 
4:31325 
4:31193 
4:29816 


4:29633 
4:29666 


4:29705 
4:29679 
4:29680 


4:29207 


4:31315 
4:31340 
4:31316 
4:31653 
4:31697 
4:29585 
4:29681 
4:31375 
4:29992 
4:30148 
4:30149 
4:31238 
4:31239 
4:31194 
4:29282 


4:30653 


4:30538 


4:29514 


4:31985 


4:30029 
4:30232 
4:30233 


4:31996 
4:28874 
4:29817 
4:29819 
4:29550 
4:29423 
4:29424 


See NUREG/CR-0641 

Dep. NTIS, PC A02/MF AO1 

Dep. NTIS, PC A02/MF AOI 

Dep. NTIS, PC A02/MF AO1 

Dep. NTIS, PC A03/MF AOI 

See NUREG/CR-0625 

Dep. NTIS, PC A02/MF AOI 
. NTIS, PC A04/MF AOI 

Dep. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOI 
_ NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO1 
- NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A0S/MF AOI 
. NTIS, PC A03/MF AOI 
- NTIS, PC A02/MF AOI 
. NTIS, PC A0S/MF AOI 

Dep. NTIS, PC A06/MF AOI 


. NTIS, PC A04/MF AOl 


Dep. NTIS (US Sales Only), 
PC A03/MF A0Ol 


Dep. NTIS (US Sales Only), 
PC A03/MF AO1 


Dep. NTIS (US Sales Only), 
PC A09/MF A0O1 


Dep. NTIS (US Sales Only), 
PC A04/MF AOl1 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A10/MF AO1 
Dep. NTIS, PC A03/MF AO1 
UNIPUB, New York, NY, 
$17.00 


UNIPUB, New York, NY 
IAEA, Vienna, Austria, $41.00 
IAEA, Vienna, Austria, $48.00 


Dep. NTIS (US Sales Only), 
PC A03/MF AO1 

Dep. NTIS (US Sales Only), 
PC A02/MF AO! 

Dep. NTIS (US Sales Only), 
PC A0S/MF AO1 

Dep. NTIS yt eo Only), 
PC A05/MF 

Dep. NTIS US: Sales Only), 
PC A03/MF AO1 


Texas Energy Advisory 
Council, 7703 N. Lamar, 
Austin, TX 78752 


Univ. of New Mexico, 
Albuquerque, NM 


Univ. of New Mexico, 
Albuquerque 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A0S/MF AO1 


Dep. NTIS, PC A0S5/MF AOI 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, A04/MF AO1 

Dep. NTIS, PC A03/MF AO1 


Dep. 
Dep. 


NTIS, PC A04/MF AOl 
NTIS, PC A02/MF AOI 





28904(Draft) 4:29413 
28905-3 4:29401 
28915 4:30407 
28938 4:29472 
28954 4:30686 
28966 4:30618 
28975 4:30719 
4:30288 
4:30174 
4:31514 
4:31430 
4:30466 
4:30520 
4:30521 
4:30522 
4:30113 
4:28749 
4:28750 
4:31031 
4:30509 
4:29706 
4:29434 
4:29218 
4:29219 
4:31474 
4:29220 
4:30429 
4:29316 
4:29551 
4:29955 
4:30619 
4:30408 
4:30839 
4:31371 


4:28751 


4:29402 
4:30218 
4:30143 
4:30657 


4:31863 


4:31986 
4:31987 
4:31384 
4:31301 
4:30924 
4:31195 
4:31060 
4:31809 
4:31061 
4:31643 
4:31988 
4:31378 
4:31917 
4:29481 


4:31224 

4:29482 
13942(Pt.2) 4:29388 
13951 4:31565 
13968 4:28752 
13971 4:30911 
50019-78-2 4:30919 
50026-78-3 4:28753 
50400(V ol. 15)(Pt. BRBRéd45) 
50400(V ol. 16)(Rev.2}31797 
52385(Rev.1) 4:29707 
52501 4:30234 
52564 4:31641 
52591 4:31376 
52617 4:31557 
52621 4:30823 
52632 4:29420 
80711 4:31106 
81029 4:30856 
81043 4:30970 
81104 4:30235 
81152(Rev.1) 4:31588 
81244 4:31372 
81245 4:30912 


A02/MF AOl1 
A21/MF AO1 
A16/MF AOl 
A02/MF AO1 
A06/MF AO! 
A06/MF AO! 
A15/MF AOl1 
A04/MF AOl 
A03/MF AOl 
A02/MF AOl 
A08/MF AOl 
, PC A09/MF AOl 
NTIS, PC Al2/MF AOl1 
. NTIS, PC A06/MF AO1 


PEELE PEE SS 


PLPDDPYDDY 


EEEEEEEEEEEE 


RNNRnDDDADDnHR 


SEPPETTITITITE 


. NTIS, PC A09/MF AOl1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A19/MF A0O1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A15/MF AOl 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AOl1 


SESRTITITITITZ 


Meter 


Combustion Engineering, Inc., 
Windsor, CT 


Dep. NTIS, PC A04/MF AO1 
See NUREG/CR-0512 

Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A02/MF AOl 


Dep. NTIS (US Sales Only), 
PC A02/MF AO1 


Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A0S/MF AOI 
. NTIS, PC A04/MF AOI 


. NTIS, PC A0S/MF AOI 
. NTIS, PC A09/MF AOI 
. NTIS, PC A04/MF AOI 
. NTIS, PC A02/MF AO1 
. NTIS, PC A10/MF AOI 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AO! 
PCE02/MF E02 
PCE02/MF E02 
Dep. NTIS, PC A04/MF AO! 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A0S/MF AO! 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO! 
See NUREG/CR-0577 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A03/MF AO1 


WARD-HT- 
3045-36 
WARD-OX- 
3045-45 
WARD-SD- 
3045-15 
3045-16 
XN-RT- 
14(Vol.1) 
14(Vol.2) 


2137 

2165 

2168 
Y/DS- 

100 
Y/OWI/SUB- 

78/42523V 
Y/OWI/TM- 

36/20 


4:30920 
4:31918 
4:31317 
4:29305 
4:29483 
4:29297 
4:31025 
4:30928 
4:29676 
4:29484 
4:31989 
4:31620 
4:31946 
4:31225 
4:31990 


4:28783 
4:31852 


4:31972 
4:31972 
4:30175 
4:30157 
4:31443 
4:31462 
4:31431 
4:29209 
4:31525 


4:31391 
4:28962 


4:28963 
4:30003 
4:30085 
4:30086 
4:30857 
4:30136 
4:30087 


4:30783 
4:30088 


4:29367 
4:29368 


4:31333 
4:30796 
4:30858 
4:29383 
4:31566 


4:29463 


. NTIS, PC A02/MF AOl 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A04/MF AO1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A04/MF AO1 
. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF A0O1 


See COO-2383-0047 
See COO-2383-0047 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A03/MF AO1 


Dep. NTIS, PC A10/MF AOl1 
Dep. NTIS, PC A06/MF AO1 


Geological Survey, Reston, 
Vv 


Dep. NTIS, PC A04/MF AO1 


NTIS, PC A07/MF AO1 
NTIS, PC A04/MF AO1 


NTIS, PC A10/MF AOl1 

See NUREG/CR-0640 

Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AO1 


AT 


AT 
AT 


See GJBX-35(79)(Vol.1) 
See GJBX-35(79)(Vol.2) 


Dep. NTIS, PC A04/MF A0O1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF A0Ol1 
Dep. NTIS, PC A08/MF AO1 


Dep. NTIS, PC All/MF A0Ol 


* U.S. GOVERNMENT PRINTING OFFICE: 1979—281-129/ 5 





Abbreviations Used in Availability Column 


Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
Technical Information. Center, P.O. Box 62, 
Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 


Available from DOE Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


LMEC Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


NTIS For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO = Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the Technical Information Cen- 


ter, P.O. Box 62, Oak Ridge, Tennessee 
37830. 
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COMPLETE OR PARTIAL COLLECTIONS OF DOE REPORTS 
IN COUNTRIES OTHER THAN THE UNITED STATES 


ARGENTINA ; 
Buenos Aires, Comision Nacional 
de Energia Atomica 


AUSTRALIA 
Canberra, National Library of Australia 
Sutherland, New South Wales 
Atomic Energy Research Establishment 
AUSTRIA 
Vienna, International Atomic Energy 
Agency (IAEA) 
Vienna, Zentralbibliothek der 
Physikalischen Institute der Universitat 
BELGIUM 
Brussels, European Atomic Energy 
Community (Euratom) 
Mol-Donk, Centre d'Etude de |’Energie 
Nucleéaire 


BRAZIL 
Rio de Janeiro, Comissao Nacional 
de Energia Nuclear 
Sao Paulo, Instituto de Energia Atomica 
CANADA 
Chalk River, Ontario, Atomic Energy 
of Canada, Ltd. 
Hamilton, Ontario, McMaster University 
Ottawa, National Research Council 
CONGO, REPUBLIC OF 
Kinshasa, Trico Nuclear Center 
DENMARK 
Riso, Danish Atomic Energy Commission 


FINLAND 
Otaniemi, Teknillinen Korkeakoulu 


FRANCE 
Saclay, Gif-sur-Yvette, Centre 
d’Etudes Nucleéaires de Saclay 
GERMANY, WEST 
Karlsruhe, Zentralstelle*fur 
Atomkernenergie Dokumentation 
Munich, Technische Universitat 


GREECE 
Athens, Nuclear Research Center, 
Democritus Library 
INDIA 
Bombay, Trombay, Bhabha Atomic Research 
Center Library 
IRAQ, REPUBLIC OF 
Baghdad, Atomic Energy Commission, 
Nuclear Research Institute 
IRELAND 
Dublin, University College 
ISRAEL 
Yavne, Israel Atomic Energy Commission, 
Soreq Nuclear Research Centre 
ITALY 
Ispra, Cetis Library 
Rome, Centro di Studi Nucleari 
della Casaccia 
JAPAN 
Tokyo, National Diet Library 
Tokai-Mura, Naka-gun, Ibaraki-ken, 
Japan Atomic Energy Research Institute 


KOREA, REPUBLIC OF 
Seou!, Atomic Energy Research Institute 
MEXICO 
Mexico, D, F., Comision Nacional 
de Energia Nuclear 
NETHERLANDS, THE 
Petten, Reactor Centrum Nederland 
The Hague, Bibliothek Octrooiraad 
NORWAY 
Kjeller, Institutt for Atomenergi 
PORTUGAL 
Sacavem, Junta de Energia Nuclear 
SOUTH AFRICA, REPUBLIC OF 
Pretoria, Atomic Energy Board Library 
SPAIN 
Madrid, Junta de Energia Nuclear, 
Ciudad Universitaria 
SWEDEN 
Nykoping, Studsvik Energitek nik 
AB Library 
SWITZERLAND 
Zurich, Swiss Federal Institute of 
Technology 
UNITED KINGDOM 
Boston Spa, Wetherby, Yorkshire, 
British Library Lending Division 
Harwell, Didcot, Berkshire, Atomic 
Energy Research Establishment 


IN INTERNATIONAL AGENCIES 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 
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